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A/E PROJECT NO:  2575 3521 
 
ISSUE DATE:  April 15, 2022 
 
Specifications are divided into two books for convenience: 
 Volume 1 – Division 00 Procurement through Division 21 Fire Protection 

Volume 2 – Division 22 Plumbing through Division 33 Fuel Distribution 
 

VOLUME 1 
 

   DIVISION SECTION TITLE PAGES 
       
   00  PROCUREMENT REQUIREMENTS 

00 0110 Table of Contents .................................................  00 0110-1- 5 
00 1116 Invitation for Bids  .................................................  00 1116-1- 1 
00 2113 Instructions to Bidders ..........................................  00 2113-1-12 
00 2213 Supplementary Instructions ...................................  00 2213-1- 6 
00 2413 Scope of Bid .........................................................  00 2413-1- 3 
00 3000 Project Schedule and Terms……………………….. 00 3000-1- 3 
00 4000 Bid Form ...............................................................  00 4000-1- 3 
00 4010 Voluntary Alternate & Substitution Form ...............  00 4010-1- 1 
00 4113 Contract Form .......................................................  00 4113-1- 1 
00 7000 General & Supplementary Conditions ...................  00 7000-1- 9 
  

   01   ADMINISTRATIVE REQUIREMENTS 
01 1000 Summary of Work .................................................  01 1000-1- 5 
01 2500 Substitutions & Product Options............................  01 2500-1- 3 
01 3000 Project Management .............................................  01 3000-1- 4 
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01 3300 Submittal Procedures ............................................  01 3300-1- 4 
01 4216 Definitions .............................................................  01 4216-1- 3 
01 4500 Testing and Quality Control ...................................  01 4500-1- 5 
01 5000 Temporary Facilities & Controls ............................   01 5000-1- 4 

 01 7800 Project Closeout ...................................................  01 7800-1- 3 
      
  02  EXISTING CONDITIONS 
 02 3000 Subsurface Investigation .......................................  02 3000-1- 18 
 
  03  CONCRETE 
 03 3000 Concrete ...............................................................  03 3000-1- 10 
   
  04   MASONRY 

04 2000 Unit Masonry.........................................................  04 2000-1-10  
 

  05   METALS 
05 1200 Structural Steel .....................................................  05 1200-1- 6 
05 3100 Metal Decking .......................................................  05 3100-1- 2 
05 5500 Metal Fabrications ................................................  05 5500-1- 5 

    
  06   WOOD, PLASTICS & COMPOSITES 

06 1000 Rough Carpentry ..................................................  06 1000-1- 5 
06 2000 Finish Carpentry ...................................................  06 2000-1- 3 

 06 4116 Plastic Laminate Clad Cabinets ............................  06 4116-1- 4 
 
  07  THERMAL & MOISTURE PROTECTION 

07 1000 Thermal Insulation ................................................  07 1000-1- 1 
07 2119 Coated Foam Insulation ........................................  07 2119-1- 5 

 07 9200 Sealants & Caulks ................................................  07 9200-1- 5 
 
  08  DOORS & WINDOWS 
 08 1113 Hollow Metal Work ................................................  08 1113-1- 5 
 08 3113 Access Doors ........................................................  08 3113-1- 2 
 08 3600  Overhead Sectional Doors ....................................  08 3600-1- 6 
 08 5113 Aluminum Windows ..............................................  08 5113-1- 6 
 08 7100 Door Hardware .....................................................  08 7100-1- 7 
 08 8000 Glazing .................................................................  08 8000-1- 5 
 
  09  FINISHES 

09 2116 Gypsum Drywall ....................................................  09 2116-1- 4 
09 6500 Rubber Flooring & Base ........................................  09 6500-1- 4 
09 9000 Painting .................................................................  09 9000-1- 6 

 
10  SPECIALTIES 
 10 1423 Signage ................................................................  10 1423-1- 3 
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 13 1200 Pre-Engineered Structures....................................  13 1200-1- 10 
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 23 0529 Hangers and Supports for HVAC Piping and  
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 23 0553 Identification for HVAC Piping and Equipment ......  23 0553-1- 4 
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 23 3300 Air Duct Accessories .............................................  23 3300-1- 13 
 23 3346 Flexible Ducts .......................................................  23 3346-1- 3 
 23 3423 HVAC Power Ventilators .......................................  23 3423-1- 5 
 23 5123 Gas Vents .............................................................  23 5123-1-3 
 23 5416.13 Gas-Fired Furnaces ..............................................  23 5416.13-1- 7 
 23 5523.13 Low-Intensity, Gas-Fired, Radiant Heaters ...........  23 5523.13-1- 6 
 23 6200 Packaged Compressor and Condenser Units .......  23 6200-1- 7 
 23 8239.13 Cabinet Unit Heaters .............................................  23 8239.13-1- 5 
 
26  ELECTRICAL 

26 0500 Common Work Results for Electrical .....................   26 0500-1- 7 
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26 0544 Sleeves and Sleeve Seals for Electrical Raceways  
 and Cabling ..........................................................   26 0544-1- 4 
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 27 1100 Communications Equipment Room Fittings ..........  27 1100-1- 5 
 27 1500 Communications Horizontal Cabling .....................  27 1500-1- 10 
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 28 0500  Common Work Results for Electronic Safety 
  and Security ..........................................................  28 0500-1- 2 
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  and Security ..........................................................  28 0513-1- 6 
  
 31  EARTH WORK 
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DOCUMENT LIABILITY 
Middleton Associates Incorporated, expressly retains the copyright dated 2022 pursuant to 
adaptation and reuse, of any material, information, ideas, procedures, details, instructions and 
design configurations set forth in these project documents, for other than the limits and scope of 
this project, with or without the knowledge of Middleton Associates Incorporated.  Any party or 
person violating this copyright shall bear all liability that may occur from use or misuse of such 
information.  Permission is granted to copy and distribute these documents only for preparation of 
proposals and/or execution of a contract for this Project No. 2575 3521.
   
Copyright © 2022 Middleton Associates Incorporated 
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Sealed proposals will be received by: Livingston County Highway Department 
 
For Project: New Maintenance Building  
  
Proposals to be submitted prior to 10:00 a.m., CDT, June 2, 2022. 
 
Submit to: Livingston County Highway Department 
 1705 S, Manlove Street 
 Pontiac, IL 61764 
   
Pre-Bid Meeting:  Tuesday, May 17, 2022 at 10:00 a.m., Livingston County Highway Department, 

1705 S. Manlove St. Pontiac, IL 61764  
 
Proposals shall be delivered to the Livingston County Highway Department prior to the time of 
opening.  Proposals shall be clearly identified on the outside of the envelope as "Sealed Proposal" 
and list the project title as shown above.  Immediately following the stated time, proposals will be 
opened and publicly read. 
 
Terms of the proposal: 
- Bid Security is required, 5% Bid Bond payable to Livingston County Highway Department. 
- Owner protective bonds are required in the amount of 100% of the Contract value. 
- Illinois Prevailing Wage Act P.A. 86-799 and Illinois Certified payroll reporting P.A. 094-0515 

apply to this contract. 
- Revised Statutes of the Illinois Criminal Code, apply,  
- No faxed proposals or proposal modifications can be considered. 
 
The County Board has the right to reject or accept any or all parts of all bids submitted and to 
waive any or all irregularities in the bidding and to accept the lowest responsible bid in compliance 
with the past experience requirements listed in the bid documents and inconsideration of 
proposed delivery dates. 
 
Plans and specifications prepared by the Architect, Middleton Associates Incorporated, 1702 W. 
College Avenue, Suite E, Normal, Illinois 61761-2793, Phone 309/452-1271, FAX 309/454-8049.  
Plans and specifications may be reviewed without deposit at the office of the Architect. 
 
Bid Documents are available on line at www.middletonassociates.net and May be printed directly 
from the website.  Addendums or amendments to the bid documents will be available online, or 
electronically upon request or if registered with the Architect. 
 
END 00 1116 
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Section 00 2113 – Instructions to Bidders 

1. GENERAL 
 

1.1. QUALIFICATION 
 

A. Competency and responsibility of the Bidder, and of their proposed 
subcontractors, may be considered in making awards.  Determination of 
responsibility prior to award may include: 
 
1. A detailed statement regarding the business, technical 

organization, crew availability and evidence of capability for the 
work that is contemplated. 

2. Evidence of successful experience of personnel and previously 
completed construction projects  

 
a. Contractor and personnel, five years or more commercial 

construction experience, including recent projects of similar 
or greater value, similarity of types of work, technical 
content, and complexity 

b. Evidence that recent projects as described above have 
been scheduled and delivered on time, aggressively 
pursued to conclusion without delay. 

c. Experience does not include frivolous claims for additional 
costs, or work requiring abnormal or extensive corrections. 

d. Evidence that equipment was properly installed and started 
and functioned without abnormal warranty calls for 
installation related problems. 

e. Evidence that the contractor coordinated with the Owner, 
scheduled work in a progressive manner to allow Owner 
reasonable access to get facilities ready for occupancy in a 
timely manner. 

f. Evidence that phased projects have been completed 
without loss of services between phases. 

 
3. Information pertaining to the financial resources of the contractor to 

pursue the work may be considered prior to making the award: 
 

a. Evidence of financial resources to cover retainage, meet 
payrolls, contract for and acquire or pre-pay materials.  
Resources and Contractor net worth available to this project 
less than 35% of the contract award may be grounds to 
disqualify the bid.   

b. Evidence of unpaid bills, unresolved liens, outstanding 
claims by the Department of labor for wage, benefits or 
workman compensation violations or failure to provide 
accurate payroll information.  
 

2. EXAMINATION OF DOCUMENTS, SITE AND WORK INCLUDED 
 

A. LOCATION OF THE PROJECT:  New maintenance building, 1705 S. 
Manlove Street, Pontiac, IL 61764 
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B. PRE-BID MEETINGS 
 

1. Pre-Bid Meeting is scheduled for 10:00 a.m. Tuesday, May 17, 
2022, Livingston County Highway Department conference 
room, 1705 S Manlove Street, Pontiac IL. 
Site may be available for inspection During business hours.  
Coordinate prior to day of visit if LCHD staff is available. 
a. Schedule with LCHD, 815 842 1184. 
b. Times other than the pre-bid meeting may or may not be 

able to be scheduled.  Dependent on availability of LCHD 
personnel. 

 
C. EXAMINATION OF SITE AND CONTRACT DOCUMENTS 

 
1. Bidder shall carefully examine bidding documents and inspect the 

site to obtain first-hand knowledge of existing conditions. 
2. Access may not be available on short notice.  
3. Do not ask for directions or interpretations of the work during these 

visits unless in combination with a pre-bid meeting.  You may 
discuss the work but if any clarifications or questions become 
necessary these must be handled through the A/E and no change 
to the project requirements will result from verbal clarifications of 
the work during a visit.  

4. Each Bidder, by submitting his bid, represents that he has 
examined the bidding documents, inspected the site and premises, 
compared task requirements and time constraints to installation 
conditions and that he understands the obligations of the bidding 
documents.  By providing a proposal he is certifying that he has 
familiarized himself with the local conditions under which the work 
is to be performed.  Bidders will not be given extra payment or 
contract time for conditions that could have been determined by on 
site examination. 

 
D. INTERPRETATION OF DOCUMENTS  

 
1. Anyone having a doubt concerning the meaning of the Contract 

Documents, or any other questions, may submit a request for 
interpretation from the Architect/Engineer.  All pre-bid interpretation 
shall be requested not later than FIVE (5) DAYS prior to the bid due 
date.  Response, other than minor clarification, will be in the form 
of Addenda and will be mailed to each Bidder.   

2. It shall be the Architect/Engineer's responsibility to clarify conflicts 
in requirements as may be reported to the Architect/Engineer.  After 
bid due date, the Architect/Engineer shall determine the course to 
be followed for said clarification with no cost change to the Owner. 

 
E. ADDENDA 

 
1. Addenda may be issued before the bid opening date to clarify or 

modify the Contract Documents.  Addenda are posted at 
www.middletonassociates.net 

2. Addenda will be issued electronically.  Email address is required to 

http://www.middletonassociates.net/
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receive addenda. 
 

3. If you have not registered your interest in the bid with the Architect, 
and do not receive or seek out the addendums then failure to 
recognize any Addendum may disqualify the bid. 

 
4. Said addenda shall become a part of the Contract documents and 

supersede any conflicting specifications and/or clarify intent of 
same. 

 
F. INTENT, ERRORS AND OMISSIONS 

 
1. Any known conflict between requirements of various portions of the 

Contract Documents shall be reported to the Architect/Engineer 
prior bid due date and shall fall under the authority of Interpretation 
of Documents. 

2. The Drawings are descriptive and directive in concept and are not 
intended to exhaust all detail situations required to complete the 
work.  The procedures detailed shall establish the general character 
of solutions needed for typical, non-typical, and peculiar situations 
at the job site. 

3. It is the intent of the documents that specified work and equipment 
be installed in a proper and finished manner, fully operational, at a 
minimum of generally accepted standards for good quality 
commercial construction.  All necessary materials, labor, controls, 
accessories, brackets, fasteners, sealants, etc., to properly install 
and complete the work shall be provided unless specifically noted 
otherwise. 

4. Each Contractor and Subcontractor shall coordinate and cooperate 
with the other Contractors to provide proper installation.  Verify 
dimensions, services, installation conditions, obstacles to the work 
and modifications necessary to complete the work and coordinate 
the fit, finish and scheduling of the work. 

 
G. DOCUMENT INTENT, PROJECT COMPLETION, FITTING AND 

FINISHING FULLY FUNCITONAL, USER READY 
 

1. It is the intent that all items of work included in the project are to be 
completely finished and all necessary associated components and 
accessories for proper completion and operation are to be included 
in the work.   
 
a. First quality commercial work, functional, infiltration tight, 

watertight. 
b. Proper fit and finished appearance. 

 
2. Drawings are schematic in nature; every single element needed is 

not necessarily labeled, dimensioned or positioned.  Unless 
specifically exempted, the Contractor shall provide as follows: 

3. Good quality fit, finish and workmanship at a level of competency 
and quality equal to or exceeding commercial construction in the 
area. 
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a. Sealants, caulks, flashings, transitions, closures and 

components to assure infiltration and weather tight result 
and finished appearance inside and out. 

b. Sealants, flashings, closures at building connections. 
c. Upper and lower flashings, in new construction and 

whenever possible, to shed water outward. 
 

4. All components and assemblies to assure proper installation and 
performance of manufactured equipment, per manufacturer's or 
industry association standards as a minimum. 

 
a. Mechanical equipment, plumbing, piping, ventilation, valves 

back checks, connections etc. 
 
1) Functional 
2) Operating under control, controls programmed. 
3) Code compliant 
4) Commensurate with nominal building controls and 

operation 
5) Unless specifically noted to be different 

 
b. Mechanical and electrical coordination, coordination of 

installation locations, hidden where possible, routed through 
the construction in the most expedient but concealed 
manner: 
 
1) Minor relocation of piping, equipment, installations 

shall be provided without cost change within 10’ 
either way or reasonable pathways of similar 
distance. 
 

c. All other equipment, kitchen, doors, hardware, windows and 
any other operable equipment. 

d. Service access, filters, repairs always allow for reasonable 
repair and maintenance access. 
 

5. Electrical circuits 
 
a. In cases where the drawings or schedules for equipment 

indicate equipment power requirements, MCA, RLA, always 
verify with the final submittal on the equipment prior to rough 
in and pulling the wire. 

b. If a larger capacity circuit is required at an additional cost for 
breaker or larger wire always report same to the A/E for 
direction before pulling the wire.   

c. If there is no change in cost proceed with the work and 
report same to the A/E and note on the as built drawings. 

 
6. Proper protection of dissimilar materials or components for bond 

problems, galvanic action, movement, moisture, and/or chemical 
reaction. 
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7. New finished appearance for all new work and work abutting 
existing where applicable. 

8. Code compliance: 
 

a. All equipment and installations. 
b. Electrical NEC, circuit protection, grounding, disconnecting 

means, GFI, and installation practices 
c. Water, back checks, vacuum breakers, back flow 

preventers, service valves, hammer arrestors, expansion 
tanks. 

 
9. Construction assembly details, setting forth special requirements, 

keyed to a specific section, detail or I.D. number, shall be 
considered applicable to similar assemblies throughout the 
contracted work unless specifically designated otherwise. 

 
2.2. DRAWINGS & SPECIFICATIONS 

 
A. OBTAINING INFORMATION 
 

1. Drawings and Specifications may be obtained from the Architect, 
Middleton Associates Incorporated, 1702 W. College Ave., Suite E, 
Normal, IL 61761-2793, Telephone 309/452-1271, Fax 309/454-
8049. 

2. Drawings may be printed from website. 
 

B. RETURNING DOCUMENTS 
 

1. All documents printed for bidding remain the property of the 
Architect and shall be discarded after the project is awarded.  The 
low bidder may keep documents and sub bidders may retain same 
until awards have been made. 

 
2.3. ALTERNATES 
 

A. The Bidder shall submit a proposal for every alternate listed in the Contract 
Documents. Failure to provide alternate prices may disqualify the bid. 

 
B. See Section 00 2413, Scope of Bids, for a description of Alternates. 

 
2.4. BID SECURITY 

 
A. The Bidder shall furnish bid security, along with his proposal: 

 
1. Form of security to be bid bond or certified check payable to the 

Owner. 
2. Amount 5% of the base bid proposal 
3. Said security shall serve as a guarantee that the Contractor will 

enter into the Contract with the Owner as per his bid and the 
contract terms should the job be awarded to him.  

 
B. Should said Contractor refuse or fail to enter into a Contract with Owner 
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per his bid for the work included in these Contract Documents within fifteen 
days following notification of award and/or receipt of a contract for 
signature, said bid security shall become collectible, in full, by the Owner 
in payment for damages.   

 
1. Failure to enter into an agreement shall mean failure to return or 

submit: 
 

a. A signed agreement. 
b. Owner’s protective bond(s) for Labor, materials and 

performance. 
c. Approved subcontractor/supplier lists. 
d. Certificates of insurance within stated time period. 
e. Evidence that this contractor intends to pursue this contract 

in a timely and deliberate manner, including ordering of 
materials and committing or arranging for necessary 
manpower to accomplish the work. 

 
2.5. WITHDRAWAL OF BIDS 
 

A. Bids may be withdrawn by an authorized person prior to the bid due date 
and time, after which time no bids may be withdrawn for a period of 
forty-five (45) days unless a Bidder has been released by the Owner's 
action. 

 
B. Authorized person shall mean an Owner or Officer of the Contractor 

offering the proposal or other evidence of authority. 
 

2.6. PROPOSAL (BID) FORMS 
 

A. Each bidder shall submit his proposal, on proposal form provided.   
 

1. Submitted bid forms may be copied  
2. All applicable blank spaces on forms shall be filled out fully. 
3. Numbers shall be stated in writing where noted and in figures. 
4. Signatures shall be live in longhand by person authorized to sign 

bids as Owner or corporate officer or shall include Power of 
Attorney to sign the bid. 

5. No facsimile proposals or modifications can be considered. 
 

B. Completed forms shall be without delineation, clarification, alteration or 
modification. 

 
1. Correction of contractor inserted is acceptable if clearly identified 

and initialed by the signatory to the bid.   Irregularities of such 
corrections may be grounds to disqualify the bid. 

2. Offers to clarify or modify may be made on voluntary alternates and 
substitution forms if provided in the bid package, but in no case 
should the base bid or requested alternate bids offered be based 
on anything but the document requirements. 

 
C. Voluntary alternates or offers for substitutions may be attached on forms 
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provided or on the bidder’s letterhead.  These will be considered at the 
Owners option.  Additional information may be requested prior to 
consideration. 

 
2.7. AWARD OF REJECTION OF BIDS 

 
A. Although it is the intention of the Owner to accept the lowest qualified bid 

the Owner specifically reserves the right to waive all formalities and/or 
informalities, to reject any and all bids and/or accept the bid that, in the 
Owner's judgment is the lowest responsible bid. 

 
B. Contractor will note all alternates that are applicable, or as may become 

applicable by addendum, should be bid. Failure to bid an alternate may be 
grounds to disqualify the proposal, at the Owners discretion. 

 
C. Should the time for award exceed the time stated for the proposal’s 

expiration period, the Owner reserves the right to continue to negotiate with 
bidders in the line of award succession as a prior option rather than re-bid. 

 
2.8. RETURN OF BID SECURITY 

 
A. After bids have been read along with alternates as applicable and a 

successful Bidder has been approved by Owner, a Letter of Intent will be 
sent to the successful bidder and bid security may be returned to the 
unsuccessful bidders except the deposits of the two (2) most advantageous 
bidders will be retained until Owner/Contractor agreements have been 
consummated. 

 
B. Following the signing of the Contracts and receipt of bonds, remaining bid 

security will be returned.  If the successful Bidder fails to accept the 
Contract and submit acceptable bonds, same will be grounds for forfeiture 
of his bid security.  

 
2.9. OWNER’S PROTECTIVE BONDS: A 100% of value Labor and Material Payment 

Bond and Performance Bond including all alternates accepted is required in the 
Contract and shall be included in the Contractor’s Proposal 
 
A. Periodic Change Orders that may occur to the Contract shall be included 

in each respective bond. 
 

B. Bonds shall cover the entire Contract without regard to the Contractor’s 
assignment of work of Subcontractors or Suppliers. 

 
1. Inclusive of all awarded Alternates. 

 
2.10. AWARD AND LETTER OF INTENT 
 

A. The Owner will make an award based on the selection of the lowest cost 
responsible bidder.  After the award, and the issuance of a Letter of Intent, 
the contract timeline is as follows: 

 
1. Return signed agreement (10) days 
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2. Sub Contractor, Supplier list, including any entity to be assigned a 
significant or skilled trade part of the work, provide list, addresses 
and contact information, (7) days. Provide references upon request.  

3. Labor and Materials Payment, and Performance bond(s), ten (10) 
days 

4. Insurance, ten (10) days 
5. Master Cost Breakdown (CSV), ten (10) days 
6. Proposed Schedule and time line, Pre Construction meeting 

 
B. Failure or refusal to provide the preceding Contract information in a timely 

manner may be cause for cancellation of the award or termination of the 
agreement if signed and the Owner will be entitled to compensation under 
the terms of the bid security for failure to execute contract terms in good 
faith. 

 
2.11. LIST OF SUBCONTRACTORS AND SUPPLIERS 

 
A. Within seven (7) business days after notification of intent to award, and 

prior to the Contract being signed, the Contractor shall submit to the 
Architect/Engineer, a list of proposed subcontractors and major equipment 
suppliers and other persons or organizations to be assigned part(s) of the 
contract.   

 
B. This list is subject to the review and approval of the Owner.  Basis for this 

review may include supporting evidence the proposed Subcontractor or 
Supplier has experience and adequate resources to accomplish the 
assigned responsibilities on time and in compliance with the requirements. 

 
1. The Owner reserves the right to request justifiable changes in the 

list. 
2. The changes requested are intended to be made at no additional 

cost to the Owner. 
3. If it is not possible to make requested changes at no additional cost, 

the Owner reserves the right to terminate the award and negotiate 
with the next successive bidder based on his original proposal.  

 
2.12. MATERIALS SPECIFIED AND QUALITY OF WORK 

 
A. Materials shall be as specified or approved equal. 
 

1. Approved equal" and "or equal" shall mean that the Contractor shall 
be required to receive the approval (via the Architect) on any 
substitute materials.  

2. Requests for substitution approval shall be submitted to the 
Architect/Engineer, seven (7) days prior to the bid due date.  

3. Prior to considering substitutions, the Owner and/or the 
Architect/Engineer may require submission of samples, descriptive, 
technical and catalog data and lab reports of tests for verification of 
equivalency.   

 
4. If approved and selected, all adaptations to fit and accommodate 

the substitute or equal equipment including coordinating other 
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trades is the responsibility of the Contractor requesting the change. 
 
2.13. PROGRESS PAYMENTS 

 
A. Will be made not more frequently than monthly, per the Owners payment 

schedule. 
 

2.14. PROJECT ACCESS:  The Contractor shall be aware that the Town/City, Township, 
County or State has authority over various approach roads for site access and the 
Contractor is responsible to: 

 
A. Observe load limits and arrange for any exceptions to load restrictions that 

may be required for this project.   
 
B. Make arrangements for road cleanup, barricades and surface patches and 

repairs shall comply with applicable regulations and be subject to the 
governing authority approval. 

 
2.15. EQUAL OPPORTUNITY EMPLOYMENT:  The following clause is applicable 

unless this Contract is exempt under the rules and regulations of the Secretary of 
Labor of the State of Illinois. 

 
A. During the Performance of this Contract, the Contractor agrees as follows: 
 

1. The Contractor will not discriminate against any employee or 
applicant for employment because of race, color, religion, sex, age 
or national origin.  The Contractor will take affirmative action to 
ensure that all applicants are considered and that employees are 
treated, during employment, without regard to their race, color, 
religion, sex, age or national origin." 

 
2.16. ILLINOIS STEEL PROCUREMENT ACT 

 
A. During the performance of this contract, the contractor agrees to: 

 
1. Comply with the 30 ILCS 565 
2. Steel products used or supplied in the performance of that contract 

or any subcontract thereto shall be manufactured or produced in 
the United States. 

3. All requirements of and/or exemptions allowed in this regulation 
apply. 

4. The Owner and A/E cannot interpret the legal requirements as 
applicable to this contract.   

5. Any additional cost incurred by the Owner for a violation of this 
provision shall be reimbursed by the Contractor. 

6. If the regulation cannot be complied with due to product or 
specification requirement, proceed as allowed in the regulation. 

 
2.17. ILLINOIS DEPARTMENT OF LABOR AND LABOR RELATED REQUIREMENTS 

 
A.  IDLR regulations apply to all work on site without exception. 
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B. Publicly funded projects or projects managed by Public Bodies require the 
following: 
 
1. PREVAILING WAGE 820 ILCS 130/4:  The Contractor shall pay 

and shall require his subcontractors to pay the prevailing hourly 
wages as is determined by the Illinois Department of Labor 
pursuant to the Illinois Prevailing Wage (820 ILCS 130/1 et. seq.) 
included at the end of this section. 

2. CERTIFIED PAYROLL REPORTS:  Will be required with each 
successive pay application for payroll periods preceding the 
application date. 
 
a. File on the IDL portal.  Provide portal access log in 

information. 
b. Do not submit record paper copies, electronic may be 

submitted but are not required. 
 

3. SUBSTANCE ABUSE PREVENTION ON PUBLIC WORKS 820 
ILCS 265:  All Contractors must be prepared to certify upon request 
that they have complied with the Illinois Substance Abuse Act, 
including a written program that meets or exceeds the requirements 
of this act for the prevention of substance abuse among its 
employees. 

 
2.18. SALES TAX 

 
A. Materials supplied to a public Livingston County are sales tax exempt. 
B. Sales tax exempt number will be provided when project is awarded. 
 

2.19. TOBACCO AND ALCOHOL FOR CONSUMPTION PRODUCTS 
 

A. Smoking, chewing, tobacco use; in accordance with state statute.  
 

B. Alcoholic beverages, controlled substances, substances causing 
impairment, and/or unauthorized prescription medication are not allowed 
on site.  

 
1. Working under the influence of any of the above and/or a legal 

prescription that causes impairment is not allowed. 
 

C. Violators may be removed from the job sites subject to conditional return 
privileges in the future. 

 
2.20. SEXUAL HARASSMENT POLICY 

 
A. The Owner will not tolerate sexual harassment in any form.  Sexual 

harassment is defined, for the purpose of this policy, as "unsolicited, 
deliberate or repeated sexually derogatory statements, gestures or 
physical or implied physical contact that cause discomfort or humiliation.  
Sexual harassment may involve pressure from a person of either sex 
against a person of the opposite sex or same sex . . ." 
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1. Should evidence that a Contractor, or a Contractor's employee, has 
harassed staff, public or other individuals, that employee shall be 
removed from the job site permanently or until such time that the 
circumstances have been determined to have been resolved 
satisfactorily.  
 

2.21. BUILDING PERMITS 
 

A. This project is subject to all local permit fees associated with the 
construction.  
 
1. This Contractor shall fully cooperate with the local authorities and 

shall apply for and obtain all required permits and comply with local 
regulations and requirements.  

2. This contractor shall obtain all required permits from the state, such 
as for the fuel dispensing tanks.  

3. Provide necessary permit related information to local city 
authorities. 

4. Cooperate with all authorities to seek occupancy permits at the 
close of the work. 
 

2.22. CONTRACT DOCUMENTS CHECK LIST 
 

A. Proposal 
 

1. Proposal Form properly filled out and signed, (live signatures) 
2. Bid Bond/Bid Security for 5% of base bid amount (live signatures) 
3. Low bidders exempt, return of documents within fifteen (15) working 

days after bid due date 
 

B. Letter of Intent 
 

1. Supplier - Subcontractors List, (10 days after Award)  
2. Employee list and criminal background affidavit, (prior to start on 

site.) 
3. Proposal & Contract Form prepared by the Architect, (signed and 

returned 10 days after receipt).    
4. Labor and Material Payment Bond, two copies (10 days after 

award)  
5. Performance Bond, two copies (10 days after Award)     
6. Insurance Certificates, liability and hold harmless, three copies (10 

days after award)  
7. CSV - Master Cost Breakdown (Preconstruction meeting)   
8. Bar Graph/Progress Schedule, copies as required (Preconstruction 

meeting) 
 

C. Periodically as needed 
 

1. Update employee list and criminal background affidavit as needed. 
 

D. Periodic Application for Payment 
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1. Submit per the monthly scheduling, to be determined 
2. Application and Certificate for Payment, 3 copies (AIA G702A) 
3. Contractor's Affidavit, 2 copies (AIA G706)  
4. Breakdown Estimate, 3 copies 
5. Partial Waivers of Lien, 2 copies   

 
a. Partial Waiver of Lien from Subcontractors/Suppliers for 

previous payment, 2 copies. 
b. Updated Progress Schedule, submit with each pay request 

 
6. Certified Payroll to IDL portal for all trades employed on site. 

 
E. Substantial Completion 
 

1. Notification work is ready for inspection. 
2. List of deficiencies or incomplete work. 
 

F. Final Application for Payment: 
 

1. Letter to Architect that deficiency work is complete 
2. Final Lien Waiver from the Contractor, 2 copies 
3. Final Lien Waivers from Subcontractors/Suppliers, 2 copies 
4. Final Affidavit showing $0.00 due to Subcontractors and $0.00 due 

to Suppliers, 2 copies 
5. Final Payment Approval Letter from Bonding Co., 2 copies 
6. Certification of all guarantees, warrantees and service contracts, O 

& M Manual 
7. Final Application & Certificate for Payment, 3 copies (AIA G702A) 
8. Additional certifications as may be requested, 2 copies 
9. Operating manuals & instructions, 3 copies-indexed and bound 

 10. Figure Bonus / Penalty and Liquidated Damages if applicable. 
 

G. IDL Prevailing wages following pages. 
 

 
 
END 00 2113 
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DIVISION 00 – PROCUREMENT REQUIREMENTS 
Section 00 2213 – Supplementary Instructions 

1. GENERAL 
 

1.1. DESCRIPTION OF DRAWINGS AND LAYOUT 
 

A. Drawing data is intended to be reasonably accurate, however, strict 
accuracy in detail is not guaranteed.  
 
1. Drawings, particularly Mechanical and Electrical drawings are 

schematic in nature. 
2. The Contractor must verify all of the actual conditions, 

measurements, dimensions, rough-in requirements; fitting of piping, 
conduit, wiring, and duct work and coordination necessary for each 
item, system or piece of equipment in the Contract Documents. 

3. Verification is the Contractor's responsibility and shall be completed 
prior to the fabrication or installation processes.   

4. Coordination of all elements of the work must be allowed for with 
cooperation between the trades particularly for conflicts of limited 
flexibility of installation.  The general priority unless fixed conditions 
conflict is as follows: structure, placement of equipment, service 
access, mechanical piping, plumbing piping, and electrical piping.  
Trade priority in the preceding list does not supersede field 
cooperation to collectively and most expediently install the work.  

5. All corrections necessary to provide properly installed, finished and 
operable system, in accordance with the intent of the Documents, 
shall be made at no additional cost. 

 
B. All measurements and conditions must be verified by actual observation at 

the site. 
 
1. The Contractor shall be responsible for all of his work fitting into 

place in a satisfactory and workmanlike manner in every aspect and 
detail subject to the approval of the Architect.  The Contractor shall 
provide layout work and verification measurement at his own cost. 

2. The Contractor shall perform all layout work pursuant to site, 
building, grades and levels, and furnish such engineering services 
as he may require executing the intent of the work included.  

 
C. Before starting his work, the Contractor shall examine all Contract Area 

Drawings and Specifications and if discrepancies or conflicts are apparent 
or occur during the progress of the work: 
 
1. Work first with the conflicting trades or installations to fit and 

coordinate the work. 
2. If there appear to be no practical or agreeable way to coordinate 

the fitting of the work report same to the Architect as a Request for 
Instruction, RFI, and obtain direction or interpretation to proceed.   

 
D. The Drawings are instructive and diagrammatic and shall be followed as 

closely as actual construction will permit.  All changes from Drawings 
necessary to complete the work shall be done at no added cost charge to 
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the Owner above the amount shown on the Owner/Contractor Agreement. 
 

1.2. OVERLOADING OF STRUCTURE OR EXISTNG FACILITIES 
 

A. Care shall be taken that completed structures are not overloaded during 
Contractor operations.  It shall not be the Owner's, or Architect/Engineer's 
responsibility to observe and check construction processes and temporary 
loading conditions that may temporarily occur in the pursuit of the 
completed installations. 
 
1. Structural design, unless noted otherwise, is designed to 

accommodate design loads, per code, after completion. 
2. Bracing and shoring for loading or stability prior to the installation of 

lateral support elements and diaphragm assemblies is the 
responsibility of the Contractor. 

3. All structural damage done by overloading the system shall be 
repaired by the Contractor or Subcontractor overloading the 
system. 
 

B. Streets, drives and sidewalks shall be protected from damage for 
overloading, cracking, impact loads, adjacent excavation or operations 
related to the new construction. 
 
1. Repair or replace any damaged sections as agreed to by the A/E 

and Owner. 
2. While the intent is not to take advantage of this to repair already 

damaged surfaces, additional damage to an already cracked 
surface will trigger repairs to be made.  If the surface is substantially 
damaged, failed or settled notify the A/E and Owner prior to 
operations that you cannot be responsible for additional failure on 
the particular location. 

3. Photo records of before conditions are recommended.  Provide 
copy of same to A/E and Owner upon request. 
 

1.3. MEANS AND METHODS 
 

A. The Architect/Engineer and Owner shall have no authority over the means, 
methods and procedures of the work and shall make no determination 
pursuant thereto nor render opinions concerning same. 

 
1. The Architect’s Field Representative does not have authority to 

render opinions on structural questions. 
2. If questions arise submit a Request for Information, RFI, for 

direction. 
 

B. The Architect/Engineer and Owner and representatives of same shall have 
no authority over methods employed or safety conditions related to: 
 
1. Erection loads and as they relate to the Contractor’s interest and 

shall provide no observation of same. 
2. Upon request the Architect can provide the design loads employed 

for the final installation. 
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3. The contractor shall designate an employee of the contractor as the 
person in charge of and responsible for directing the work and 
safety procedures on site. 

 
1.4. PROTECTION OF WORK AND BUILDING 

 
A. The Contractor shall protect all work and stored materials from injury or 

loss caused by or resulting from operations under this Contract, including 
but not limited to: 
 
1. Physical damage 

 
a. Poor stacking practices 
b. Abuse damage due to adjacent operations or exposures 
c. Weather related damage 

 
2. Failure to have reasonably secured stored and in progress work.  

 
1.5. MOVING OF MATERIAL 
 

A. Contractor materials which are temporarily located or stored shall be 
relocated as needed to allow access by the Contractor, other Contractors 
and the Owner’s personnel in and around the construction area.   
 
1. Prior to storing materials coordinate the operations to avoid 

conflicts. 
2. Such moving of any material shall be at no additional cost to the 

Owner. 
 

B. At no time shall tools, materials or workmen block an exit unless same has 
been coordinated with other trades on site and reasonable alternative 
options are maintained. 

 
1.6. SHORING, BRACING, AND BARRICADES 

 
A. The Contractor shall provide, construct and finally remove all temporary 

shoring, bracing, underpinning, scaffolding, needling, barricades, etc. as 
required by local restrictions and as necessary for to protect persons and 
property from damage or injury.   
 
1. The Contractor shall determine the need for these items. 
2. The Contractor shall be responsible for the performance or failure 

of performance of same and shall repair damages caused by failure 
or absence of same. 

 
B. Specific temporary shoring supports, etc., may be noted in the Documents, 

such as for new openings or certain renovations in existing work. 
 
1. All such needed shoring is always not noted but the responsibility 

of the Contractor or Sub Contractor making the opening or installing 
the new work as needed 

2. Notation on the drawings is an observation that existing support 
conditions are being impacted by the work and shall be attended to 



 
00 2213 - 4 Supplementary Instructions 

A/E# 2575 3521 

by the Contractor as needed by conditions discovered. 
3. In all cases, observe actual conditions of the work, same may be 

different than the anticipated conditions and may require shoring 
bracing and barricades. 

 
1.7. MATERIALS, WORKMANSHIP, AND LABOR 

 
A. All installed materials and equipment shall be new and shall be installed 

and completed in a first class, workmanlike manner. 
 

B. The Architect reserves the right to direct the removal and the replacement 
of any item which, in his opinion, does not present a proper, orderly or 
reasonably neat installation.  Such removal and replacement shall be done 
promptly when directed by the Architect or the Owner.  All installations will 
be subject to the Architect's and Owner's inspections, tests, and approval 
at all times from commencement of the work to Final Acceptance of the 
completed Contract. 

 
C. Work needing correction or replacement that is not corrected with 

reasonable promptness shall be subject to written notice thereof by the 
Architect.  The Contractor by virtue of having tendered his bid for the work, 
agrees that progress payments by the Owner may be held (no payment 
made) until said faults have been corrected. 

 
1.8. ALIGNMENT BALANCING 

 
A. The Contractor shall be responsible for supervision of the installation of 

equipment. 
 
1. Level, adjust, balance and align new equipment and reinstalled or 

relocated equipment. 
2. Provide all alignment per manufacturer set up recommendations, 

align and balance pumps, belts and pulleys and adjust equipment 
to work properly. 
 

1.9. CLEANING 
 
A. Work areas shall be maintained reasonably clear of accumulated debris, 

cartons and unused equipment to allow orderly pursuit of the Work. 
 

B. All surfaces shall be cleaned of any paint, plaster, mortar, gook and other 
stains.   
 
1. Care shall be taken that no surface is scratched, marred or 

damaged by the cleaning process. 
2. Damaged, marred or scratched surfaces of any type shall be 

repaired to new or original condition or replaced if necessary to 
provide a final installation acceptable to the Architect. 
 

C. Final Cleaning - All areas new and renovated areas: 
 
1. Clean and dusted. 
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2. Floors cleaned ready for occupancy. 
3. Marks and scuffs repaired. 

 
1.10. OPENINGS IN CONSTRUCTION 

 
A. Openings required for construction work shall be provided by the 

Contractor, complete with all necessary reinforcing, lintels, trim, finishing, 
etc. as shall be needed to complete the Work including openings required 
for electrical and mechanical work. 
 
1. Openings to be provided for other trades must be laid out and noted 

by the trade needing same prior to construction of the surface 
through which the opening is needed. 

2. Untimely note of required openings shall be the responsibility of the 
Contractor or Subcontractor not requesting same. 

3. All sleeves, flanges and forms, etc., shall be furnished by the 
Contractor requiring the opening. 

 
B. Concrete slabs, joists, concrete floors, finished floors, walls and structural 

elements, and other structural items shall not be cut or disturbed, except 
as approved by the Architect IN WRITING.   

 
C. Pipes or elements passing through floors or partitions shall have sufficient 

clearance around pipes to prevent damage to the adjacent finish from 
expansion and contraction.  
 

1.11. FIRE SEALS  
 
A. All penetrations of fire walls, smoke barriers and floors shall be properly fire 

sealed to prevent the passage of smoke and maintain the integrity of fire 
barriers. 
 
1. Such seals are the responsibility of the contractor for whom the 

penetration is provided. 
 

1.12. SUPPORTS 
 

A. The Contractor shall provide all concrete, steel bases and anchorage 
except as herein specified otherwise:  vibration absorbing foundation 
bases, hangers, platforms, anchor bolts, etc. for all equipment   which he 
furnishes.  These foundations or supports shall be as specified under their 
respective headings, as shown on the drawings and/or as recommended 
by manufacturers. 
 
1. Materials and installation requirements for curbs and pads shall be 

commensurate with the need.   
2. Concrete shall be 3500 psi minimum strength, air entrained 5% to 

8% by volume.  Install following commercial practices. 
3. Framed curbs or foundations shall be properly supported. 
 

1.13. PROTECTION OF WORK 
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A. The Contractor shall protect his work and adjacent existing work from injury 
by keeping all piping, ductwork, etc.  capped, plugged, drained, or 
otherwise protected from injury including damage done by freezing and 
damage from building materials, cement and/or dirt, concrete traffic or 
exposure. 

 
1.14. ELECTRICAL SERVICES TO EQUIPMENT 

 
A. Unless otherwise specified the Contractor shall furnish and install electrical 

feeders of proper size, and furnish, install and complete all power wiring 
and the control wiring for each motor, electrified signage and/or piece of 
equipment affected by the Contract. 
 
1. Although circuits may be called for on the drawings, ALWAYS verify 

the final equipment requirements before pulling wire in the event it 
needs to be increased in size. 

2. Contractors providing equipment shall verify the circuits and 
protection level and need for safety switches matches what they are 
providing. 

 
B. All electrical procedures shall comply with the National Electric Code, 

whether temporary or permanent. 
 

1.15. SEALANTS 
 

A. Provide sealants in all locations where shown on the Drawings or called for 
in the Specifications and as necessary for infiltration tight and weather tight 
building envelope and finished visual appearance. 

 
B. Sealants shall be provided in locations as directed by the Architect, where 

equipment components or fixtures fit to surrounds, and when cracks 
between equipment and surrounds are undesirable or excessive.  Provide 
sealants in all interior locations, as necessary to properly trim out. 

 
C. Sealants shall be installed and tooled in strict accordance with the Sealant 

Manufacturer's recommendations for joint preparation, using foam rope 
backer bars, etc.  Sealant shall be installed by the respective Contractor 
providing the item requiring sealant installation. 

 
1.16. PAINTING 

 
A. All exposed surfaces or equipment reworked and installations leaving 

damaged or unfinished surfaces shall be painted or have a corrosion 
resistant or factory applied finish. 

 
1. Unfinished non ferrous metals such as aluminum and stainless 

steel do not require painting. 
2. Field paint unfinished equipment and surfaces for corrosion 

protection and visual appearance, except where clearly stated to 
the contrary on the Drawings. 

 
END 00 2213 
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DIVISION 00 – PROCUREMENT REQUIREMENTS 
Section 00 2413 – Scope of Bid 

1. BASE BID 
 

1.1. DESCRIPTION 
 

A. The Base Bid is to provide the Owner with all materials equipment and 
labor to complete the specified contract work. 
 
1. All work is a single Contract, Livingston County Highway 

Department, 1705 S. Manlove Street, Pontiac, IL 61764.  The 
Base Bid proposal must be for the specified work as may be 
modified prior to the bid time and date by addendum. 
 
a. Do not add any additional description of what is included or 

excluded from the bid on the proposal form, this may 
disqualify the bid. 

b. Fully fill out the proposal/bid form, omissions and failure to 
sign will disqualify the bid.  Minor irregularities in filling out 
the bid form may be considered by the Owner as 
inconsequential to the intended bid and may be declared 
as such and the bid be accepted. 

 
2. Voluntary Alternates or Substitutions may be offered on the 

Voluntary alternate and substitution form if provided or on the 
Contractor’s letterhead if desired.  Such options should not 
materially change the intent of the proposal.  These may be 
considered or disregarded at the Owner’s discretion without 
explanation. 
 

B. The Owner has determined that the desired substantial completion date is 
on or before June 16, 2023 in order to facilitate move in and set up prior 
to 2024 fiscal operations starting in earnest.  Ability to meet this date or 
as close as possible to it will be a consideration in this award. 

 
1.2. UNIT PRICES 

 
A. None unless requested by addendum 

 
1.3. ALLOWANCES 
 

A. Include an allowance of $40,000  
1. $25,000 for unexpected conditions. Excess to be refunded – 

assignment by agreed change order with the Owner. 
2. $15,000 for independent Construction and Materials Testing 

(CMT) Excess to be refunded – assignment by agreed change 
order with the Owner. 

3. CMT services tentatively to be performed by: 
Midwest Engineering and Testing, Inc. 
geotechnical - environmental - materials engineers 
1701 W. Market St., Suite B 
Bloomington, Illinois 61701 



 
00 2413 - 2 Scope of Bid 

A/E #2575 3521 

309-821-0430 
FAX 309-821-1242 
www.metgeotech.com 

4. Allowance is applicable for use by the Owner and Architect in writing. 
 

1.1. ALTERNATE BIDS 
 

A. The alternates are to provide the Owner with options expanding or 
reducing the project scope and content and for comparative material or 
equipment prices for use in determining the final construction contract. 

 
B. Work included in alternates shall be commensurate with and in 

compliance with all the applicable and similar project specifications and 
conditions and shall include all necessary adjustments and additional 
labor and/or material as may become apparent to properly complete the 
alternate into the work.  No additional charge will be considered after 
bidding for the purposes of making additional construction or adjustments 
in order to accomplish alternative work which has been included in the 
Contract. 

 
C. Incidental Work:  All necessary adjustment in the work shall be made to 

accommodate accepted alternates without cost change in and above the 
alternate cost. 

 
D. Alternates are always an add or deduct to the Base Bid proposal and 

requirements UNLESS a specific alternate is described as an alternate to 
another alternate 

 
1.2. ALTERNATE BIDS  

 
A. Alternate #1 – Expand the facility by one nominal 35’ bay 

 
1. This is an addition of an interior, bay. 

 
a. Trench drain extends,  
b. Wash bay moves north. 
c. Extend the radiant heating,  
d. Add lighting (and exterior lighting as noted). 
e. Add Overhead doors commensurate with the base bid 

spaces, this adds 2 full width bays/ four (4) overhead 
doors.  Overhead door signage will adjust with this 
alternate. 
 

2. If taken and building is extended one bay this will eliminate the 
expansion clear span frame north wall and make the new 
relocated north wall a standard end wall. 

3. This will extend the perimeter slab around the building 
 

B. Alternate #2 
 

1. Spray foam insulated walls, see specification 07 2119 
 

http://www.metgeotech.com/
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a. This will continue to require the insulation spacers for 
siding  

b. This will continue to require the interior liner panels. 
c. This will require the manufacturer’s recommended 

intumescent coating or Class A formulation of materials.  
d. Only the insulation system is changed. 

 
2. Alternate 2A, add for this change if Alternate #1 is taken. 

 
C. Alternate #3  

 
1. Spray foam interior insulated roof , see specification 07 2119 

 
a. This will continue to require the insulation spacers for roof 

panels. 
b. This will require the manufacturer’s recommended 

intumescent coating white. 
c. Only the insulation system is changed. 

 
2. Alternate 3A, add for this change if Alternate #1 is taken. 

 
 
END 00 2413 
 
 



 

 
 



00 3000 - 1 Project Schedule & Terms 
A/E #2575 3521 

 DIVISION 00 – PROCUREMENT REQUIREMENTS 
Section 00 3000 – Project Schedule & Terms 

1. GENERAL 
 

1.1. SCHEDULING  
 

A. Master Schedule 
 

1. The General Contractor as the Coordinating/Pacesetting 
Contractor shall prepare and maintain a Master Schedule.  

 
2. Prior to preparation of the Master Schedule, all Subcontractors shall 

coordinate scheduling needs with the General Contractor. 
 

3. Upon preparation of a detailed schedule, same shall be reviewed 
by the Architect and the Owner.  Once accepted, it shall become 
the basis for determining the on time progress of the work. 

 
a. Provide manpower, overtime, and equipment as needed to 

maintain the schedule. The Owner will not authorize 
additional payment for overtime or additional manpower 
needed to maintain, achieve, or make up time to meet the 
schedule. 

b. The General Contractor shall notify the Architect and the 
Owner promptly of any deficiency in performance, which is 
unacceptably impacting the schedule or delaying progress. 

c. The Subcontractor(s) shall immediately notify the General 
Contractor, in the event any trade area Contractor’s 
progress is impeding their ability to maintain the schedule. 

d. The General Contractor shall immediately provide 
notification of this report to the Architect and the Owner and 
shall include a plan of action to regain schedule. 

 
B. Schedule 
 

1. Contractors proposed schedule and timeline shall be delivered for 
review within seven (7) days or at the Pre-construction meeting. 

 
a. Schedule will be subject to review and negotiated revision 

after Owner and Architect input are considered. 
b. Schedule should be available for the Preconstruction 

meeting. 
c. See also, scheduling of work around Owner activities must 

be coordinated with the Owner. 
 
1) For example, do not take existing fuel tanks out of 

service before new are in place. 
2) Do not remove the existing fenc and gate until new 

fence and gate is in place. 
 

d. It is further the goal that the front entrance and the existing 
office be encumbered for the least amount of time to 



00 3000 - 2 Project Schedule & Terms 
A/E #2575 3521 

reasonably complete the work.  There will be acm floor 
removal to coordinate during the transition to remodel the 
existing space. 

2. Submittals shall be delivered forty-five (45) days following award. 
 

a. This schedule is adjustable shorter or longer depending on 
the size and content of the project 
 

3. Upon receipt of review submittals, schedule material and 
equipment for delivery as needed 
 

4. Confirm that manpower is available and Contractor has adequate 
capacity to complete the work on a timely basis. 

 
a. Materials and equipment may be stored on site in trailers or 

in suitable insured warehouses in or near job site. 
b. Materials and equipment delivered on site or suitably stored 

with proof of insurance may be submitted for payment, 
subject to inspection. 

c. The Owner requests that equipment and materials to do the 
work be on site or readily available for delivery prior to the 
scheduled time of need. 

 
5. Schedule 
 

a. The Owner has determined that the desired substantial 
completion date is on or before June 16, 2023 in order 
to facilitate move in and set up prior to 2024 fiscal 
operations starting in earnest.  Ability to meet this date 
or as close as possible to it will be a consideration in 
this award. 

 
b. the Proposal shall include the delivery date of the pre-

engineered building package and projected completion 
dates 

 
1. ______________Weeks to prepare pre-engineered 

building submittal drawings 
 

2. ______________Weeks after approved submittal 
drawings for pre-engineered package delivery 

 
3. _____________Anticipated substantial Completion 

date for this project. 
 

c. Prior to commencing work the Contractor shall prepare a 
proposed schedule showing the planned substantial 
completion dates and the trade schedules. 

 
d. It is intended all work to be complete and fully operational 

30 days after receipt of substantial completion punch list. 
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d. See requirements for Manning the work described 
hereafter. 

e. Work on the addition to begin promptly and as much as 
possible completed prior to winter 
 

C. Manning the work 
 

1. Contractors shall work overtime, Saturdays and/or double shifts if 
work falls one (1) week behind prepared schedule or agreed to 
revision and shall continue to work Saturdays and double shifts, full 
crews or with additional crews until lost time is recovered. 
 

2. Prepare a plan of action to recoup lost time for the A/E and Owner. 
End 00 3000 
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00 4000 PROCUREMENT FORMS 
Section 00 4000 - Bid Form 

Bid forms may be copied, original signatures are required 
 
PROJECT TITLE: New Maintenance Building 
 
DATE OF PROPOSAL:  Thursday June 2, 2022 CDT 

 
LOCATION OF BID:  LIVINGSTON COUNTY HIGHWAY DEPARTMENT 
   1705 S. MANLOVE STREET 
   PONTIAC IL 61764 
 
NAME OF FIRM          _______________ 
 
PROPOSAL FOR: All work/All trades - single contract 
 
A/E PROJECT NO.  2575 3521 
 
THE BID ACKNOWLEDGES THE FOLLOWING ADDENDA: 
Failure to acknowledge may cause bid rejection 
 
NO. 1  , NO. 2   , NO.  3 , NO.  4  , NO. 5 _______ 
 
EACH BID SHALL INCLUDE: 
 

A. THE BID FORMS AND CERTIFICATIONS COMPLETED AND SIGNED, (this form 
may be copied.) 

B. BID SECURITY (standard industry forms may be employed) 
C. BIDS SHALL INCLUDE $40,000.00 ALLOWANCE – SEE 00 2413  

 
BASE BID:  New Maintenance Building:   

THE BIDDER AGREES TO PERFORM ALL BASE BID WORK, INCLUSIVE OF ALL 
TRADES FOR THE SUM OF:  

  
______________________________________________________________________Dollars 
WRITTEN AMOUNT 

        $___________________________    
     
ALTERNATES: A bid is not required for every alternate to be considered, however, failure to bid 
any alternate subsequently selected by the owner for award will disqualify the bid.  Determination 
of the low bid for award consideration is by combination of the base bid plus selected alternates. 
 
ALTERNATE NO. 1:  EXPAND BUILDING TO NORTH ONE 35’ BAY. 
 
______________________________________________            Add. $_________________ 
 WRITTEN AMOUNT  
ALTERNATE No. 2:  Spray foam insulated Walls 
 
______________________________________________Add/(deduct)$__________________ 
 WRITTEN AMOUNT 

 ALTERNATE No. 2A  Spray foam insulation Walls for Alternate #1    $_________________ 
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ALTERNATE 3:  Spray foam insulated roof system. 
 
____________________________________________Add/(Deduct) $___________________ 
 WRITTEN AMOUNT 

 ALTERNATE No. 3A  Spray foam roof insulation for Alternate #1    $_________________ 

 
ALTERNATE _________________________________________________________________ 
     SPACE LEFT FOR ALTERNATE IF REQUESTED BY ADDENDUM 

 
____________________________________________________ADD$___________________ 
 WRITTEN AMOUNT 

The Owner has determined that the desired substantial completion date is on or before 
June 16, 2023 in order to facilitate move in and set up prior to 2024 fiscal operations 
starting in earnest.  Ability to meet this date or as close as possible to it will be a 
consideration in this award. 
 
This Proposal estimates the delivery date of the pre-engineered building package 
  

• ______________Weeks to prepare pre-engineered building submittal drawings 
 

• ______________Weeks after approved submittal drawings for pre-engineered building       
material delivery. 

 
• ______________Anticipated substantial Completion date per this proposal. 

 
VOLUNTARY ALTERNATES OR SUBSTITUTIONS 
 Did you offer or include voluntary alternates or product substitution on form provided? 
 

YES     _________________   NO     _________________ 
 

SEE PRODUCT SUBSTITUTION OR VOLUNTARY ALTERNATES FORM, ATTACH IF 
ANY ARE OFFERED.   Voluntary alternates or substitutions may or may not be considered 
in making the award and are not required. 

 
THE BIDDER AGREES TO: 
1. Hold this bid open for forty five (45) calendar days after bid opening date. 
2. Enter into and execute a contract with Livingston County Highway Department/Livingston 

County if awarded this contract. 
3. Comply with the contract and bidding documents with respect to bid security, all bonds, 

insurance, work requirements, schedule and Bonus / Penalty Clause 
4. Comply with the Contract Documents with respect to scheduling as described in the 

documents, noted on drawings. 
 
THE BIDDER MAKES THE FOLLOWING REPRESENTATIONS AND CERTIFICATIONS: 
A. A surety company has agreed to issue payment and performance bonds to fulfill the 

contracting requirements. 
B. The Bidder is not barred from contracting with any unit of state or local government as a 

result of violating the bid rigging or bid rotating provisions contained in 720 ILCS 5/33E.   
C. The Bidder is not barred from contracting with the State of Illinois as a result of a bribery 

conviction per 30 ILCS 505/10.2. 
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D. All on site labor and wage compensation provided by this contractor or his subcontractors 
will comply with the Illinois Prevailing Wage Act (820 ILCS 130E). 

E. This proposal is made without any connection with any person making another bid for the 
same contract, that the bid is in all respects fair and without collusion or fraud, that no 
member of the Livingston County Board, other officer or any person in the employment of 
Livingston County is directly or indirectly interested in the bid or any portion of the profit 
there from, except as allowed by the Illinois Law. 

F. I agree to provide a drug-free workplace as required by the Illinois Drug-free Workplace Act.  
H. I do hereby certify that I am either the bidder or duly authorized agent of the referenced 

bidder, and I am authorized to execute the certifications hereon. 
G. I certify that by submission of this proposal the bidder confirms that he is familiar with the 

site, existing conditions, the Bid Documents, requirements and the project schedule.   
 
Contractor: 
 
Firm Name:       
        
Address:       
 
       
 
Telephone:       
 
FAX:       
 
Email:_______________________________ 
 
Date:       
 
 
Authorized signature: 
 
___________________________________ 
 
TITLE:_____________________________ 
 
Seal for Corporations only 
 
 
 
 
 
END 00 4000 
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00 4000 PROCUREMENT FORMS 
Section 00 4010 - Voluntary Alternate and Substitution Form 

 
The Bidder should include this form with the Bid Forms if a material or equipment option to that 
specified is offered.  
 
The Base Bid and Alternate Bids include only those products specified in the bidding documents.  
Following is a list of substitute products or assemblies which bidder proposes to furnish on this 
project, with the difference in price being added to or deducted from the Base Bid or Alternate 
Bids. 
 
Bidder understands that acceptance of any proposed substitution is at Owner’s option.  Approval 
or rejection of any substitutions listed below will be subject to final review before contract award. 
Hold open for thirty-five (35) days from Bid Date. 
 
SUBSTITUTIONS 
MANUFACTURER'S NAME AND PRODUCT     ADD OR (DEDUCT) 
 
______________________________________________   _______________ 
 
______________________________________________   _______________ 
 
______________________________________________   ________________ 
 
______________________________________________   ________________ 
 
 
VOLUNTARY ALTERNATE  
DESCRIPTION          ADD OR (DEDUCT) 
 
______________________________________________   _______________ 
 
______________________________________________   _______________ 
 
______________________________________________   _______________ 
 
______________________________________________   _______________ 
 
EVALUATION.    Contract award will be made in accord with Instructions To Bidders.  The Owner 
reserves the right to consider or reject voluntary alternates and substitutions without explanation. 
 
Attach with herewith or submit on day of bid a written description of the proposed option being 
offered. 
 
Provide additional detailed information promptly upon request. 
 
 
  
END 00 4010 
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DIVISION 00 – PROCUREMENT REQUIREMENTS 
Section 00 4113 – Award & Contract Form 

 
 
 
1 GENERAL 

 
1.1 CONTRACT FORM 

 
A. AIA owner contractor Agreement form 105-2017 
 

 
 

 
 
 
END 00 4113 
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DIVISION 00 – PROCUREMENT REQUIREMENTS 
Section 00 7000 – General and Supplementary Conditions 

1. GENERAL 
 

1.1. GENERAL CONDITIONS 
 

A. The conditions outlined in this and following paragraphs are to supplement 
and complement the conditions found in the articles of the AIA Document 
A201, 2017 Edition. 
 
1. Included in these Specifications by reference is AIA Document 

A201 General Conditions.  
  

B. AIA Document A201, 2017 Edition, can be purchased directly on line from 
a variety of vendors including the AIA and are available in electronic format 
as well as printed. 

 
1. AIA A201 2017 version can be reviewed at the Architects office 

without charge. 
 

C. To the page one of the AIA A201 General Conditions Document: 
 
1. Project:  New Maintenance Building, 1705 S. Manlove Street, 

Pontiac, IL 61764 
2. The Owner: Livingston County Highway Department, 1705 S. 

Manlove Street, Pontiac, IL 61764 
3. The Architect: Middleton Associates Incorporated, 1702 W. College 

Ave., Suite E, Normal, IL 61761 
4. The Engineer: MEP: Keith Engineering, 707 NE Jefferson Avenue, 

Peoria, IL 61603; CIVIL: Hampton Lenzini and Renwick, Inc., 3085 
Stevenson Dr., Suite 201 Springfield, IL 62703 
 

1.2. SIGNING OF DOCUMENTS AND INSTRUMENTS OF THE CONTRACT 
 

A. All documents shall be signed by persons fully and duly authorized to so 
sign.  Any documents signed by a person other than person prescribed by 
the Contractor's legal organization shall enclose with his signature the 
evidence of "Power of Attorney." 
 

2. SUPPLEMENTARY GENERAL CONDITIONS 
 

2.1. SUPPLEMENTS TO AIA DOCUMENT A201 (2017 EDITION) THE GENERAL 
CONDITIONS OF THE CONTRACT. 

 
A. The following sections represent modifications or additions to the AIA A201 

-2017 Document. 
 

B. TO ARTICLE 1/GENERAL PROVISIONS 
 

1. Subparagraph 1.1.1 Contract Documents delete reference to 
Instructions for bidders and Addenda relating to bid requirements 
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as not included in the Contract Documents. 
2. Add Subparagraph 1.1.1.1 The information provided to the bidder 

in Division 0 of the documents, shall be included without deletion as 
part of the Contract Agreement. 

 
C. TO ARTICLE 3 CONTRACTOR 

 
1. Add Subparagraph 3.2.1.1 Easements off site required by the 

Contractor to execute the work, such as space for storage, access, 
scaffolding, lane enclosure, etc., shall be arranged for by the 
Contractor and included in the contract amount. 

 
2. To Subparagraph 3.3.1, delete the last two (2) sentences listed 

under 3.3.1 in their entirety. 
 

3. To Subparagraph 3.3.1 insert: If the Contractor determines that 
such means, methods, techniques, sequences or proceedings may 
not be safe, or may not be appropriate to the equipment and task 
as becomes apparent, then said Contractor shall have included in 
his proposal amount allowance to complete this work per his 
revised plan for which he can assume responsibility and shall notify 
the Owner and Architect before proceeding.  In no case do the 
Owner and Architect take responsibility for directing Contractor 
Operations.  

 
4. Add paragraph 3.5.3 Contractor shall be responsible for latent 

defects for 10 years.  A latent defect is work or equipment that is 
later discovered to have not met the contract or code requirement. 
 

5. To Subparagraph 3.12 
 

a. Add 3.12.6.1 Submittals obviously not reviewed by the 
Contractor will not be reviewed at the Architect’s option. 
Said unmarked submittals may be returned to the 
Contractor for re-submittal and the time loss shall not extend 
the time of completion of the project.  

b. Add 3.12.6.2 Submittals reviewed by the A/E and returned 
or held as a record copy presume the Contractor 
responsibilities in paragraph 3.12.6 have been included 
whether noted or not. 

c. Add 3.12.6.3 Submittals that include a change from the 
specification shall be specifically brought to the A/E 
attention by separate attached correspondence.   

d. Add 3.12.6.4  Review of a submittal in no circumstance 
accepts a change in specified requirements unless 
specifically noted by the A/E.   

 
D. TO ARTICLE 5 SUBCONTRACTORS 

 
1. To Subparagraph 5.2  
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a. Add 5.2.5 The assignment of work or a portion of the work 
by the Contractor to Subcontractor(s) is the election of the 
Contractor and in no way changes or reduces the 
Contractor's final obligations under the Contract to properly 
complete the work and/or provide clear title to the work, 
including the work by said Subcontractor(s). 

 
E. TO ARTICLE 7 CHANGES IN THE WORK 

 
1. To Subparagraph 7.1.2  

 
a. Add 7.1.2.1 The Contractor and/or his Subcontractor shall 

not proceed with any work, directive or change for which he 
intends to claim extra cost without providing timely written 
notice to the Architect. 

b. Add 7.1.2.2 The Architect and Owner shall provide response 
to claims for additional cost within a reasonable time period 
upon receipt of notice or quote. 

c. Add 7.1.2.3 Work for which an agreement cannot be 
reached prior to implementation and at direction of A/E and 
Owner can proceed as time and material work with all 
parties to agree on what is additional work over that which 
should have been included to complete the work as 
originally intended. 

 
2. To Subparagraph 7.2.2 

 
a. Add 7.2.2.1 Change Order quotes shall be based on an 

approved quote or estimate which shall be based on labor 
and material cost, actual or estimated as prior agreed upon, 
and: 

b. Add 7.2.2.2 Overhead and profit may be charged 
proportional to this category of work on the Contractor's 
CSV or not to exceed the greater of: 
 
1) Eighteen percent (18%) for the Contractor's own 

work forces 
2) Ten percent (10%) Subcontractor plus ten percent 

(10%) Contractor, for twenty percent (20%) total for 
work completed under a Subcontractor 
arrangement. 

3) These allowances shall include all off site and 
indirect costs, including insurance, project 
management, bonds and profit. 

 
F. TO ARTICLE 9 PAYMENT AND COMPLETION 

 
1. To Subparagraph 9.6.1 

 
a. Add 9.6.1.1 Wherein the Owner is governed by a public 

Board, payment requests must be received by the A/E 5 
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days prior to the established time for entering into agenda 
prior to the next regular Board Meeting.  Payments will 
endeavor to be made within twenty-five (25) days following 
Board approval.  Failure to make agenda dates will result in 
a minimum one (1) month delay in payment. 

 
G. TO ARTICLE 10 PROTECTION OF PERSONS AND PROPERTY 

 
1. To Subparagraph 10.2.1 

 
a. Add 10.2.1.4 The Contractor shall be responsible to provide 

and maintain on site MSDS Sheets for all required materials 
to be brought on site. 
 
1) These sheets shall be readily available upon request 

to the owner on remodeling renovation projects 
which are Owner occupied. 

2) Comply with VOC regulations. 
3) Comply with IEPA regulations. 

 
2. To Subparagraph 10.2.3 

 
a. Add 10.2.3.1 Provide for the general safety of public and 

Owners employees, such safety provision shall be adjusted 
as appropriate to the age and volume of public anticipated 
in the project vicinity. 

b. Add 10.2.3.1 Provide for traffic safety as appropriate to the 
operations; cooperate with the governing authorities on road 
activities, lane closures, excavations, surface cleaning etc. 
 

H. TO ARTICLE 11 INSURANCE & BONDS 
 
1. To Subparagraph 11.1.2 

 
a. Add 11.1.1.1 Minimum Limits of Liability for preceding 

coverage are: 
 
1) Workers Compensation - Statutory Limit 
2) Applicable Federal (such as Longshoreman’s) 

Statutory limits. 
3) Liability Insurance may be written as 

Comprehensive General Liability policy form or 
Commercial General Liability policy form with the 
following coverages: 
 
a) Bodily Injury - $1,000,000 each occurrence, 

$2,000,000 aggregate 
b) Property Damage - $1,000,000 each 

occurrence, $5,000,000 aggregate. 
c) Property Damage – Broad Form - 

$1,000,000 each occurrence, $2,000,000 
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aggregate. 
d) Personal injury (with employment clause 

deleted) $1,000,000 aggregate. 
e) Products and completed operations 

$1,000,000 to be maintained one year 
following final completion. 

f) Business Automobile Liability, (including 
owned and non-owned and hired vehicles) 

g) Bodily Injury and Property damage 
$1,000,000 each person, $1,000,000 each 
occurrence. 

 
4) Umbrella Insurance may be employed to 

supplement primary insurance limits to meet 
required limits. 

5) Contractor is responsible for any self insured limits 
not to exceed $10,000 for any self insured hazards 
each occurrence 

6) In the event that a claim is filed or a settlement 
reached whether related to this project or not which 
compromises the aggregate limits of liability then the 
Owner and Architect shall be notified and 
arrangements shall be made to provide additional 
insurance as needed to keep aggregate limits in 
force for the remainder of the Contract. 

 
2. To Subparagraph 11.1.1 

 
a. Add 11.1.1.2 The Owner, Architect, and Consulting 

Engineers including their employees and representatives 
shall be included as Additional Insureds or Named Insureds 
on the insurance and shall be shown as such on the 
Certificate.  

 
3. To 11.2. Property Insurance – Builder’s Risk 

 
a. Add 11.2.1.1 The Owner's property and vandalism, Builder’s 

Risk insurance has $5,000 deductible.  The Contractor shall 
insure and thus pay the costs not covered by the Owner’s 
deductibles. 

b. Add 11.2.1.2 The Owner's Builder's Risk will cover only 
normally included Owner risks, on site, Owner's interest 
only, excluding tools and property of the Contractor and 
improperly stored or unsecured materials or loss/damage 
resulting from contractors operations. 
 

4. To Article 11 
 
a. Add 11.6.1 Contractor's insurance shall be maintained in 

force through basic warranty and guarantee periods, not 
less than one (1) year following Final Completion. 
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5. To Paragraph 11.7.1 add the following Subparagraphs: 

 
a. Add 11.7.1.1The Contractor shall furnish Performance and 

Labor and Material Payment Bonds covering the faithful 
performance by the Contractor of the work specified in 
accordance with the plans and specifications and according 
to the time and terms and Conditions of the Contract, and 
also that the Contractor shall properly pay all debts incurred 
in the prosecution of the work, including those for labor and 
materials furnished and including labor obligations as 
interpreted by the Illinois Department of Labor and/or the 
courts.   

b. Add 11.7.1.2 The cost of each bond shall be included in the 
Contract Sum plus any changes to the Contract Sum.  The 
Contractor shall include in all bonds provisions as will 
guarantee faithful performance of the prevailing wage 
provisions of the Contract if applicable.   

c. Add 11.7.1.3 Bonds shall be written by surety, approved by 
Owner, with a minimum rating of B or better, Financial Class 
V, or higher, in A.M. Best's Insurance Guide, current edition.  
The company must also be licensed in the State of Illinois. 

d. Add 11.7.1.4 The Contractor shall require the attorney-in-
fact who executes the bonds on behalf of the surety to affix 
thereto a certified and current copy of power-of-attorney. 

e. Add 11.7.1.5 The Contractor shall deliver the required 
bonds to the Owner not later than fifteen (15) days following 
the date the agreement is executed. 

 
I. TO ARTICLE 12 UNCOVERING AND CORRECTION OF WORK 

 
1. To Subparagraph 12.2.2.1 After Substantial Completion: 

 
a. Add 12.2.2.1.1 Latent Defects, for a period of 10 years after 

Substantial Completion, upon demand by the Owner, the 
Contractor shall promptly repair or replace, including 
associated work repairs and cleanup necessary, non-code 
compliant installations, defective or non-conforming work 
resulting from or constituting latent defects, fraud, fraudulent 
concealment,  negligence or gross negligence. 

b. Add 12.2.2.1.2 Seasonal equipment such as temperature 
controls and building systems subject to seasonal loads 
such as heating equipment and air conditioning, shall be 
warranted to perform as intended for two years.  Exception 
would be equipment damaged by incorrect operation or 
maintenance procedures, specifically covered in training, 
but improperly implemented by the Owner. 

c. Add 12.2.2.1.3 Prompt Repair.  Upon notice from the Owner 
or Architect of defects or nonconforming work, the 
Contractor shall promptly visit the site in the company of the 
Owner's representative to determine the extent of all defects 
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or nonconforming work.    The Contractor shall provide all 
labor, material and equipment to promptly repair or replace 
the defective or nonconforming work.  The repair shall 
include all adjacent work not necessarily provided by the 
Contractor, but damaged as a result of correcting or 
remedying such defects or non-conforming work.  If the 
Contractor does not promptly pursue correction, the Owner 
may repair or replace such work and charge the cost to the 
Contractor.  Work which is repaired or replaced by the 
Contractor shall be inspected and shall be warranted by the 
Contractor in accordance with this Article.   

d. Add 12.2.2.1.4 The warranties set forth herein are in 
addition to all warranties or guarantees expressed or implied 
by operation of law, statute or ordinance. 
 

1. To Subparagraph 12.2.2.3, Delete the word ‘not’.  Clarification; all 
materials and equipment are expected to perform satisfactorily for 
one year, items or equipment needing periodic attention during the 
first year of use, shall continue to be serviced by the Contractor until 
such time that the material, item or equipment is deemed to be 
doing its intended purpose without repeated service. 
 

2. To Subparagraph 12.2.5  
 

a. Add 12.2.5.1 Extended Warranties and Commercial 
Warranties.  The Contractor shall deliver all commercial and 
extended warranties received from manufacturers to the 
A/E prior to Final Payment.  Extended warranties and 
guarantees will be as described under the various trade 
work sections of these documents, and may be the 
responsibility of third parties to the contract such as dealers 
or manufacturer’s from whom such extended coverage is 
specified or as advertised such as a commercial limited 
warranty of performance or service.  Such extended 
warranties may or may not include labor unless specified, or 
in the case of commercially advertised warranties as offered 
by the party selling the product or equipment. 

b. 12.2.5.2 Prompt Repair.  Upon notice from the Owner or 
Architect of such defects or nonconforming work, the 
Contractor shall promptly visit the site in the company of the 
Owner's representative to determine the extent of all defects 
or nonconforming work.    The Contractor shall provide all 
labor, material and equipment to promptly repair or replace 
the defective or nonconforming work.  The repair shall 
include all adjacent work not necessarily provided by the 
Contractor, but damaged as a result of such defects or non-
conforming work or as a result of remedying them.  If the 
Contractor does not promptly repair or replace defective or 
non-conforming work, the Owner may repair or replace such 
work and charge the cost thereof to the Contractor.  Work 
which is repaired or replaced by the Contractor shall be 
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inspected and shall be warranted by the Contractor in 
accordance with this Article.  The warranties set forth herein 
are in addition to all warranties or guarantees expressed or 
implied by operation of law, statute or ordinance. 

 
 
 

B. TO ARTICLE 13 MISCELLANEOUS PROVISIONS 
 

1. To Subparagraph 13.1 
 
a. Add 13.1.1 Location of the project is Illinois. 
b. Add 13.1.2 The Contractor shall, to the best of his 

knowledge and capability, perform all work encompassed 
by the documents, in compliance with the Environmental 
Barriers Act (Ill. Rev. Stat. 1985, ch. 111-1/2, pars. 3711 et 
seq. as amended), the Illinois Accessibility Code, 71 Illinois 
Administrative Code 400; The Uniform Federal 
Accessibilities Standards (UFAS); Section 504 of the 
Rehabilitation Act of 1973, and the Americans with 
Disabilities Act of 1990 (effective January 26, 1992) known 
as ADA requirements.  This obligation shall apply to the 
contractual work described as the project and the conduct 
of work processes initiated to accomplish the work. 

c. Add 13.1.3 All parties to this Contract are subject to the rules 
and regulations of the Illinois Department of Human Rights 
and the statutory requirements thereof, including the 
requirement that every party to a public contract shall have 
adopted written sexual harassment policies (PA 87-1257). 

d. Add 13.1.4 It shall be mandatory that the Contractor will not 
discriminate against any employee or applicant for 
employment because of race, color, religion, sex, national 
origin or ancestry, age, marital status, physical or mental 
disabilities. 

e. Add 13.1.5 Illinois Department of Labor requirements.  It 
shall be mandatory upon the Contractor to whom the 
Contract is awarded and upon any Subcontractors thereof 
to be in compliance with applicable wage and reporting 
regulations.  This project is a Prevailing Wage Public Works 
contract. 
 

2. To Subparagraph 13.3.  
 
a. Add 13.3.1 Notice served by facsimile (fax) to facsimile 

number used during bidding and construction shall be 
official written notice.  

b. Add 13.3.2 Notice served by electronic means (email) to the 
electronic address used during bidding and construction 
shall be official written notice. 

c. Add 13.3.3 The Bidder shall notify the Architect and/or the 
Owner at anytime of changes in the facsimile or electronic 
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contact addresses that will reach the contractor.  Failure to 
so notify is the Contractors responsibility. 

 
C. TO ARTICLE 15 CLAIMS AND DISPUTES 

 
1. To Subparagraph 15.3.1 Delete the word ‘SHALL’ and Insert the 

word ‘MAY’. 
 
a. Add 15.3.1.1 Mediation may be employed to resolve 

disputes if agreed to by both parties to the Contract. 
 
2. To Subparagraph 15.4.1 Delete the word Shall and insert the word 

‘MAY’. 
 
a. Add15.4.1.1 Arbitration may be employed to resolve 

disputes if agreed to by both parties to the Contract. 
 
 
 
End 00 7000 
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DIVISION 01 – GENERAL REQUIREMENTS 
01 1000 –Summary of Work 

1. GENERAL 
 

1.1. REQUIREMENTS INCLUDE 
 

A. Work covered by Contract Documents 
 

1. The Contract includes all phases of the construction work pursuant 
to the New Maintenance Building as set forth in these Specifications 
and the accompanying Drawings. 

2. All work, single Contract. 
 

a. All labor and materials necessary to complete and finish 
properly and all systems operable unless specifically noted 
as by owner. 

b. General Construction Work (GC) Prime 
c. Plumbing, (PC) Subcontractor 
d. Mechanical (MC) Subcontractor 
e. Electrical Work (EC) Subcontractor 
f. Fire Protection FP subcontractor 
g. Interior and Exterior Work, site work, paving grading utilities 
h. Equipment as specified in the Documents 

 
1.2. PRODUCTS FURNISHED BY OTHERS:  All products, components, spaces, and 

equipment furnished by the Owner are currently in place and are to be relocated, 
disconnected and reconnected as set forth in these Documents (Specifications and 
Drawings) and/or required to accomplish these Documents.  All added 
components shall be new and furnished by the Contractor. 

 
A. Contractor's Incidental Duties 

 
1. Designate specific delivery date for each product in approved 

construction schedule. 
2. Promptly inspect delivered products, report damaged or defective 

items. 
3. Handle at site, including unloading, uncrating, and storage. 
4. Protect from exposure to elements, from damage. 
5. Repair or replace items damaged as result of Contractor's 

operations. 
6. Install, connect and finish products in assembly function ready 

including incidental related work. 
 

B. By others duties 
 
1. It is the intent that the parking areas, after removal of topsoil and 

subgrade prepared by this contractor, will be brought up to final 
grade with HMA recycled material and placed by the Owner or his 
selected contractor. 

2. The concrete apron to Manlove Street/Weston Blacktop, will be  
performed by the Owners forces or their selected vendor. 
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1.3. WORK SEQUENCE 
 

A. Coordinate the work schedule with the Owner and site administrator. 
 
1. Owner forces will pour the Drive Apron to Manlove Street. 

 
1.4. SCHEDULE 
 

A. Project Schedule 
 

1. Immediate start upon award, expedite as materials equipment and 
pre-engineered structure are available. 

2. Following award submit a proposed schedule with anticipated 
delivery dates identified for major components. 

3. Final Completion: fifteen (15) days after Punch List. 
 

B. Work not completed prior to student occupancy to be completed: 
 

1. Second shift 
2. Weekends 

 
1.5. CONTRACTOR USE OF PREMISES 

 
A. Confine operations at site to areas permitted by: 
 

1. Law 
2. Contract 
3. The Owner's Representative, per 1.3.B. above. 

 
B. Do not unreasonably encumber site with materials or equipment.  Do not 

block the Owner's pedestrian traffic patterns except as prior arranged with 
the Owner's approval. 

 
C. Do not load structure, or components thereof, with weight that will endanger 

or damage structure. 
 

D. Assume full responsibility for protection and safekeeping of products stored 
on premises.  

 
E. Move and relocate as necessary all stored products or equipment that 

interferes with operations of the Owner. 
 

F. Obtain and pay for use of additional off site storage or work area needed 
for operations. 

 
G. Limited use of site for work and storage 

 
1. Use public access ONLY, now in service.  Parking ONLY as 

prearranged with the Owner. 
2. All vehicular on site activity shall have been prearranged and 

approved by the Owner. 
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H. Cooperate with the Owner’s use of the premises and other Contractors 
providing work on site under separate Contracts with the Owner. 

 
1.6. CONTINUOUS OCCUPANCY BY OWNER 

 
A. Owner will occupy areas for purposes of conducting educational athletic 

and physical education and general maintenance during construction. 
B. Contractors shall provide 

 
1. Access by Owner's personnel when applicable. 
2. Operation of existing Mechanical and Electrical systems with a 

minimum of down time. 
3. Operation of exhaust systems with a minimum of down time. 
4. Adequate security of the premises in which work is in progress. 

 
C. Upon (after) the work being completed and accepted by Owner, the Owner 

shall provide: 
 

1. Custodial services  
2. Security  
3. General custodial maintenance  

 
1.7. ASBESTOS 

 
1. There is no known ACM condition on this project: 
2. Upon determination prior to bidding, or after bidding discovery by the 

Contractor that an asbestos hazardous condition does exist in the path of 
execution of the work of his Contract, he shall so notify the Owner IN 
WRITING. 

3. Pursuant to Item 1.6.B.1 above, the Owner (Livingston County Highway 
Department, Pontiac, IL) may implement the following action: 

 
a. Eliminating that portion of the work by revision and change order to 

these documents. 
b. Institute removal or acceptance encapsulation. 

 
4. Wherein concealed asbestos is discovered or suspected, the Contractor 

shall notify the Owner of the existence of said apparent asbestos which 
may require analysis for hazardous determination.  This notification shall 
be IN WRITING at no cost to the Owner.  Should analysis indicate that 
hazardous substance does prevail the procedure shall be set forth under 
Item 1.6.B.2. above. 

 
a. NOTE:  DELAY IN THE CONTRACTOR'S WORK DUE TO 

SUCH CONCEALED DISCOVERY AND/OR OWNER 
RESPONSE THERETO SHALL NOT BE GROUNDS FOR 
CLAIM FOR EXTRA EXPENSE BY THE CONTRACTOR 
CHARGEABLE TO THE OWNER AS AN EXTRA TO THE 
CONTRACT AMOUNT. 

 
1.8. COORDINATION AND COOPERATION 
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A. It is the intent and purpose of the Owner to cooperate with the Contractor 
to the extent feasible under existing applicable laws and regulations and 
the Owner and the Contractor alike shall not construe this portion of the 
documents, that is, Section Paragraph 1.6.A, and B to the disadvantage of 
the other. 

 
B. Should the bidding Contractor not understand the foregoing, he shall notify 

the Architect/Engineer for clarification prior to bidding in accordance with 
Section 00040, Paragraph 1.3, 1.4, and 1.15. 

 
C. This Contractor shall cooperate with other Contractors and their 

Subcontractors working on site duly employed by the Owner to perform 
service related and unrelated to work outlined by these Documents. 

 
D. The Owner has the right to employ other contractors or his own forces to 

be working on site in concurrence with this Contractor’s work.  Coordinate 
and cooperate to the extent reasonable under the contract so all parties 
can collectively accomplish the work scheduled. 

 
1.9. FITTING AND FINISHING THE WORK 
 

A. Contractor shall verify all field conditions, dimensions, elevations that relate 
to the work and properly accommodate these in the work as appropriate to 
the intended result within the Contract amount. 

 
1. In place construction, obstacles and site conditions and elements 

which can be seen and reasonably inferred. 
2. New construction, obstacles and conditions that can be seen or are 

to occur in the completion of the work. 
3. Allow to fit structural elements and all equipment as occur or will 

occur during the implementation of the Contract. 
4. Make adjustments as needed to fit and properly complete the work.  

This includes coordination of work by all trades. 
 

B. Contractor and his Subcontractors shall coordinate, accommodate, adjust 
and fit as appropriate all work to achieve the intended finished intent to 
normal commercial industry standards. 

 
1. Provide finishing elements, trim, sealants, scribes, receivers and 

accessories necessary and normal to the installations proposed 
and as recommended by manufacturers for proper use of products. 

2. All construction (all trades) to be weather and infiltration tight.  
Include appropriate weather seals, infiltration barriers, sealants, 
non-corrosive flashings and sealants to properly complete the intent 
of the project. 

3. Provide all necessary work to complete all installations, equipment 
and parts of the work to be complete and properly operable, under 
control for motorized equipment, in a finished appearance and 
condition, unless specifically noted otherwise. 
 
a. Conceal piping and conduit to the extent possible 
b. Run piping and conduit and supports parallel and/or 
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perpendicular to main structural elements when possible. 
c. Avoid creating trip hazards or low headroom hazards when 

possible 
d. Always allow for service access. 

 
4. Always comply with the Illinois Energy Code 

 
a. Infiltration tight 
b. Watertight 
c. Insulation and continuous insulation, types and assembly U 

or R values as well as component ratings. 
d. Air barriers continuous to the extent possible at assembly 

junctures, windows to walls, walls to roof assembly, walls 
floor to floor. 

 
 
 
 
END 01 1000 
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DIVISION 1 – GENERAL REQUIREMENTS 
Section 01 2500 – Substitutions & Product Options 

1. GENERAL 
 

1.1. SPECIFIED PRODUCTS 
 

A. All bids shall be based on providing products exactly as specified or equal 
as prior approved. 

 
B. Products specified only by reference or performance standards, shall be 

met or exceeded by the standards of any manufacturer's material and 
subject to the Architect/Engineer's approval. 

 
C. Products specified by naming several products or manufacturers shall be 

selected from any product and manufacturer named. 
 

1.2. SUBSTITUTIONS, BIDDER/CONTRACTOR OPTIONS 
 

A. PRIOR TO BID OPENING - The Architect/Engineer will consider requests 
to amend the bidding documents to add products not specified, provided 
such requests are received in adequate time prior to bid opening date. 

 
1. Requests received after ten (10) days before bid due date will not 

be considered. 
2. If a request is approved, the Architect/Engineer will endeavor to 

issue an appropriate addendum not less than seven (7) calendar 
days prior to bid opening date. 

3. Ten (10) days is based on the start bid date, and will not be 
extended by bid extension unless same is extended more than ten 
(10) days. 

 
B. WITH BID - Substitutions will not be considered with the bids. 

 
C. AFTER AWARD OF CONTRACT - No substitutions will be considered after 

Notice of Award, except under one or more of the following conditions: 
 

1. Substitution is required for compliance with final interpretations of 
code requirements or insurance regulations. 

2. Unavailability of specified products, through no fault of the 
Contractor. 

3. Subsequent information discloses inability of specified product to 
perform properly or to fit in designated space. 

4. Manufacturer/fabricator refusal to certify or guarantee performance 
of specified product as required.  This does not alter the 
requirement. 

5. When a substitution would be substantially to the Owner's best 
interest. 

 
1.3. SUBSTITUTION REQUIREMENTS 

 
A. Submit four (4) copies of each request for substitution.  Include in each 

request for substitution: 
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1. Complete data substantiating compliance of proposed substitution 

with Contract Documents. 
2. For products: 

 
a. Product identification, including Manufacturer's name and 

address. 
b. Manufacturer's literature. 

 
1) Product description. 
2) Performance and test data. 
3) Reference standards. 

 
c. Samples, if applicable. 
d. Name and address of similar projects on which product was 

used and date of installation. 
 

3. For construction methods substitution: 
 

a. Detailed description of proposed methods. 
 

4. Itemized comparison of proposed substitution with product or 
method specified, including accurate and true cost data on 
proposed substitution in comparison with product or methods 
specified. 

5. Data relating to changes in construction schedule. 
6. Identify: 

 
a. List other contracts affected, if applicable. 
b. List changes or coordination required. 

 
B. In making requests for substitution, bidder/contractor represents: 

 
1. He has personally investigated proposed product or method and 

determined that it is equal or superior in all respects to that 
specified. 

2. He will provide the same guarantee for substitutions as for product 
or method specified. 

3. He will coordinate installation of accepted substitutions into work, 
making all such changes as may be required for work to be 
complete in all respects. 

4. He will provide complete cost data including all related costs under 
his contract (and other Prime Contract's, as applicable) whose work 
may also be affected by the substitution in product or method. 

5. He will assume full responsibility for all additional costs and 
expenses to the Owner, Architect/Engineer (and other contractors 
employed on the same project, as applicable). 

6. The Contractor agrees that it is the Contractor's sole responsibility 
to stand any costs that may be attributable to an allowed 
substitution that may surface as construction proceeds toward 
finalization. 
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C. Substitution will not be considered if: 
 

1. It is indicated or implied on shop drawings or product data 
submittals without formal request submitted in accordance with 
Paragraph 1.4 above. 

2. Acceptance will require substantial revision of Contract Documents. 
 
 
 

END 01 2500 
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DIVISION 01 – ADMINISTRATIVE REQUIREMENTS 
Section 01 3000 – Project Management 

1. GENERAL 
 

1.1. MANAGEMENT OF THE CONTRACT 
 
A. The contractor shall provide necessary project support to manage 

necessary support documentation in an accurate and timely fashion. 
 
1. Following award, ten (10) calendar days, submit two (2) copies: 

 
a. Signed contracts 
b. Insurance 
c. Bonds, Labor and Material payment and Performance or 

approved Owner protective bond. 
d. Subcontractor/supplier List – provide promptly prior to 

signing the of contract to the extent possible. 
e. Contractor Schedule of Values, labor and materials and by 

trade and task breakdown. 
 
2. Pre-Construction meeting: 

 
a. Provide proposed schedules 
b. Project access for remodel/renovation projects 
c. Project security plans, fences, storage facilities, public 

access control. 
d. Proposed schedule 
e. Contact information 
f. Identify Project management team, Superintendent of the 

work 
g. Provide minutes of the Pre-Construction meeting including 

list of attendees and copies of schedules, notices RFIs as 
applicable to the meeting  
 

3. Periodic Progress meetings 
 
a. Schedule to be agreed to, not less than bi weekly nor more 

frequently than weekly during periods of active progress. 
b. Provide representation by subcontractors whose work is 

currently or projected to soon be active. 
c. Provide updates on recently completed progress since 

previous meeting and work planned for the immediate 
future. 

d. Provide Revised schedules or notice of major changes to 
projected schedules 

e. Provide minutes of the Progress meeting including list of 
attendees and copies of schedules, notices RFIs as 
applicable to the meeting  

 
4. Prior to start of the work on site: 

 
a. Apply for and NOI - SWPPP permit from IEPA as applicable 
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on projects excavating over 1 acre or more and/or as 
required by municipal authorities if smaller excavation area 
is designated by local code. 
 
1) Contractor to provide necessary erosion control plan 

as needed for the permitting process. 
 

b. Permits as applicable 
 
1) Regulatory permit fees as applicable to this project 

charged by authorities having oversight. 
2) IEPA payable by the contractor 
3) ROE application and any fees by the Owner 
4) City of Pontiac, any fees charged will be negotiated 

by the County and is charged reimbursable. 
 

c. Have in place the safety plan and assigned safety person 
on the site.  Safety is the responsibility of the contractor, and 
is not monitored or directed by the Owner or the A/E except 
in apparent emergency situations where the Owner or the 
A/E might assist in determination of safety accommodations 
as identified by the contractor.   

d. Have in place the fences and barricades to control public or 
non-contractor access to the site. 
 

1.2. SUPERINTENDENT OF WORK 
 

A. The Contract shall designate a person who shall be General 
Superintendent of on site construction work encompassed by the Contract 
Documents. 
 
1. Said designated superintendent shall have prior served as project 

superintendent of construction of similar nature and size.  
Qualifications shall be subject to the Owner’s and Architect's 
review. 

 
2. Superintendent shall remain superintendent for the duration of the 

project unless said person shall become disabled, no longer 
employed by the Contractor. The Contractor shall provide notice to 
the Architect and the Architect and Owner shall approve the 
personnel change. 

3. Owner can request superintendent replacement for cause at any 
time. 

 
1.3. AWARD AND LETTER OF INTENT 
 

A. The Owner will make an award based on the selection of the lowest cost 
responsible bidder that has demonstrated past experience and evidence of 
adequate resources to accomplish the work.  After the award, and the 
issuance of a Letter of Intent, the contract timeline is as follows: 
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1. Return signed agreement seven (7) days 
2. Sub Contractor, Supplier, or any entity to be assigned a part of the 

work, provide list, addresses and contact information.  Seven (7) 
days. Provide references upon request. Seven (7) days: 

3. Labor and Materials, Payment, and Performance bonds, 15 days 
4. Insurance, 15 days 
5. Master Cost Breakdown (CSV), 15 days 
6. Proposed Schedule and time line, 15 days 

 
B. Failure or refusal to provide the preceding Contract information in a timely 

manner may be cause for cancellation of the award or termination of the 
agreement if signed and the Owner will be entitled to compensation under 
the terms of the bid security for failure to execute contract terms in good 
faith. 

 
1.4. MATERIALS SPECIFIED AND QUALITY OF WORK 

 
A. Materials shall be as specified or approved equal. 
 
B. "Approved equal" and "or equal" shall mean that the Contractor shall be 

required to receive the Owner's approval (via the Architect) on any 
substitute materials seven (7) days prior to the bid due date. 

 
C. Requests for substitution approval shall be submitted to the 

Architect/Engineer. 
 

1. Prior to considering substitutions, the Owner and/or the 
Architect/Engineer may require submission of samples, descriptive, 
technical and catalog data and lab reports of tests for verification of 
equivalency.   

2. Said submittals shall be presented to Architect/ Engineer.   
 
1.5. PROGRESS PAYMENTS 

 
A. All payments by the Board of Education require Board approval. 

 
1. Payment requests must be submitted prior to the first Monday of 

the month for consideration and entry into the agenda. 
2. Untimely submission of payment request will result in a one (1) 

month delay for consideration. 
3. The Contractor will be notified of the regular Board meeting 

schedule upon request. 
4. Payment will be made within twenty (20) days following board 

approval, or a notice of board concerns will be provided. 
 
B. In accordance with the terms of the Contract periodic partial progress 

payments may be made monthly to the Contractor for: 90% of the value of 
the labor, materials, and/or equipment incorporated in the construction. 

 
1. Payment will be for completed progress materials only. 
2. Materials properly stored and protected on site may be billed 
3. Payment for Materials off site may be considered if properly 
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warehoused, dedicated to this project and insured, submit all 
information and same will be reviewed and may be approved or 
denied for payment. 

4. Progress pay requests shall indicate amounts completed of all 
items listed from the master breakdown. 

5. 10% of each request will be retained by Owner until work has been 
satisfactorily completed. 

6. Submit lien waivers for preceding payments made. 
7. Submit lien waivers from subcontractors and suppliers. 
8. Submit notarized Contractor's affidavits with each pay request 

showing that total owed on Contract by Owner (after subject request 
has been paid to Contractor) is more than the amount to become 
due the Contractor for material, subcontractors and labor. 

 
C. All the applications for payment shall be made in three (3) copies with all 

copies bearing live seals and signatures, notarized and complete and 
accurately filled in.  
 
1. Applications for payment shall be submitted to Architect/Engineer 

on AIA G-702A Forms or other standard formats containing similar 
information. 

 
D. Public Projects require:  One (1) copy of Contractor’s Certified Prevailing 

wage payroll with Pay Request or on monthly schedule coordinated with 
payroll dates, in accord with Illinois Dept. of Labor requirements. Include 
Payroll for the major Subcontractors and upon request any minor or 
intermittent on-site Subcontractor. 
 
1. Certified payrolls are not required for personal making deliveries of 

materials, Officers and management team making inspections but 
not doing physical work on site. The extent of compliance is as 
established by the IDL and state law and exception to or compliance 
with is the responsibility of the contractor.  

2. Submit beginning with the first application for payment for all 
workers employed on site 

3. Submit for each successive month or pay periods as applicable. 
 

1.6. FINAL PAYMENT:  The final application for payment shall not be made until all 
work and deficiency (punch list) items have been satisfactorily completed and 
approved by the Architect/Engineer for documents compliance.   

 
 
 
End 01 3000 
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DIVISION 01 – GENERAL REQUIREMENTS 
01 3300 – Submittal Procedures 

1. GENERAL   
 

1.1. DESCRIPTION 
 

A. Prior to commencing the work, the Contractor shall provide submittals on 
all materials and equipment proposed for the work.  

 
1.2. Shop Drawings, Submittals, and Submittal Brochures 

 
A. Submit four (4) copies minimum unless noted otherwise in a particular 

section. 
 
1. Electronic PDF submittals are preferred.  

a. Preferred direct email of submittals not a submittal service 
with log in and electronic tracking of comments. 

2. Electronic submittals shall be edited to be relative to this specific 
project.   
a. For example, do not submit an electronic file of a 

manufacturer’s 25 page catalog with applicable selections 
circled or marked with in the body of the submittal.  Select 
the applicable pages and submit only those. 

 
B. Architect, engineer and/or Owner will retain up to three (3) copies. 
 
C. Contractor will receive remaining copies for his use. 
 
D. Shop drawings and material schedules shall be accompanied by catalog 

cuts or literature providing all data, description, function, and capacity of 
item or component submitted.   

 
E. Catalogs and fliers with multiple component descriptions shall be clearly 

and precisely marked as to submittal item.  The Architect/Engineer's office 
will provide no sorting to assure the submittals match with documents 
requirements. 

 
1.3. Samples 

 
A. When samples are requested submit 0ne set minimum. 

 
1. Color and pattern related materials submit actual chip kits or sample 

rings or samples to allow accurate discernment, printed or 
electronic pdf is generally not adequate. 

2. Upon request, provide an oversize, 12” x 12” or nominal cross 
section of actual color or pattern being considered to confirm a 
selection being made from a small color kit.  

 
B. All samples will be retained unless otherwise noted in the documents or 

requested by the vendor.  Samples for return may be held until the material 
is installed on site. 
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1.4. Project record information 

 
A. The Contractor shall, within seven (7) days of Notice of Award, submit to 

the Architect the following: 
 

1. Name of person under Contractor employment at the job site in 
charge of the work and safety. 

2. Provide a contact list including emergency contact information for 
all relative parties to the work, including the superintendent, the 
project manager, major subcontractors, and major vendors. 

 
1.5. Project Record Documents 

 
A. Operating and Maintenance Manuals. 

 
1. Submit three (3) bound, indexed copies minimum. 

 
a. Or optional one (1) copy bound and a PDF electronic copy 

 
2. These manuals shall include: 

 
a. Shop Drawings and Submittals,  
b. All Equipment Brochures, Operating Manuals, Operating 

Instructions. 
c. Names, addresses, and telephone numbers for warranty 

work.  This information may appear in the various trade 
areas but should also be clearly organized on a single 
document at the beginning of the O&M information.  

d. all bound into a good quality binder or loose-leaf notebook, 
clearly labeled. 

e. pdf properly indexed 
 

f. THE SHOP DRAWINGS RETAINED BY THE OWNER AND A/E 
ARE NOT AVAILABLE FOR PREPARING THESE MANUALS.  If 
additional copies are required for this, the Contractor shall make 
allowance and copy additional sets. 
 

g. Include warranty information and warranty contact information. 
 

B. Record drawings:  Maintain as work proceeds record drawings marked to 
show any variances in installations, particularly underground and 
concealed services. 

 
1.6. AS-BUILT DRAWINGS 

 
A. The Contractor shall provide the Architect/Engineer’s Office with one 

marked set of drawings showing changes from the original drawings.  
Marked As-Built Drawings shall be submitted upon progress having 
Substantial Completion progress. 
 



 
 01 3300 - 3 Submittal Procedures 

A/E #2575 3521 

1. Preferably markings should be in red, clearly legible and easily 
understood. 

2. Clearly and boldly label the set As Built or Record Drawings. 
 

1.7. IDENTIFICATION OF SUBMITTALS 
 

A. The Contractor shall clearly mark each submittal of the Shop Drawings, 
Catalog Cuts, Pamphlet, or Specification Sheet for identification and 
record, for example: 

 
1. DATE:  As submitted 
2. BUILDING:  Project Name 
3. LOCATION:  City 
4. TYPE OF EQUIPMENT:  (Example – AHU 1) 
5. SUBMITTED BY:  Contractor's Name and contact information for 

questions. 
 

B. Data shall also indicate model number selected for furnishing and indicate 
capacities or conditions or operation. 

 
1. Catalog data of general advertising nature, without specific outline 

or rating for equipment, will be rejected. 
2. Marked product manufacturer's catalogs and engineering data shall 

accompany the submittal. 
 

1.8. REVIEW OF SUBMITTALS 
 
A. Submittals will be reviewed by the Architect and/or the Owner and will be 

checked for Contract compliance and the basic fabrication methods. 
 

1. Submittals are reviewed as a convenience to the contractors and 
do not change the contract requirements unless specifically noted. 

 
B. The Contractor must verify all the dimensions, field conditions, field 

clearances, and rough-in requirements with adaptations as necessary. 
 

1. The A/E review may ask questions or make observations about 
dimensions and quantities, but actual conditions supersede. 

 
C. Submittals are to be reviewed and corrected first by the Contractor.  If 

submittals contain obvious oversights or conditions that make it apparent 
they have not been checked, they will be returned for re-submittal. 
 

D. Architect/Engineer review of a submittal shall not relieve the Contractor of 
contract compliance unless any variance is specifically brought to the 
attention of the Architect and/or Owner IN A LETTER FORM attached to 
the submittal data and subsequently responded to by the 
Architect/Engineer IN WRITING. 

 
E. An omission on the shop drawings or a review oversight by the 

Architect/Engineer shall not be construed as the calling of specific attention 
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thereto. 
 

F. It is not the responsibility of the Architect Engineer to request submittals, 
failure to submit presumes contract compliance is understood. 

 
G. It is not the responsibility of the Architect Engineer to provide rapid review 

turnaround on a delayed submittal to maintain schedule.  The Contractor 
shall make submittals in a timely manner generally allowing at least ten 
(10) days for review. 

 
1. If timely response to submittals is not forthcoming from the A/E 

please notify the A/E to be sure that the submittal has been 
received.  Particularly with electronic submittals there can be 
delivery issues. 
 
 
 

END 01 3300 
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DIVISION 1 - GENERAL REQUIREMENTS 
Section 01 4216 - Definitions 

1. GENERAL 
 

1.1. GENERAL TERMS USED IN THE CONTRACT 
 

A. OWNER: Livingston County Highway Department 
1705 S. Manlove Street 
Pontiac, IL 61764 
Telephone: 815/842-1184 
 

B. CONTRACTOR:  A person, firm or corporation with whom a Contract or 
Agreement is made by the Owner. 

 
C. GENERAL CONTRACTOR:  The General Contractor furnishes all of the 

work in the documents. Pursuant to these Documents the Designating 
Contractor, General Contractor and Prime Contractor shall be one and the 
same. 

 
1. Abbreviations employed on the drawings include: 

 
a. GC General Prime Contractor 
b. PC Plumbing subcontractor 
c. MC Mechanical subcontractor 
d. HC, HVAC, or VC is referring to subcontractors involved in 

the installation of heating ventilating and/or air-conditioning 
systems. 

e. EC electrical subcontractor 
f. TC Temperature Control subcontractor 

 
D. ARCHITECT OR A/E:  Middleton Associates, Incorporated, 1702 W. 

College Ave., Suite E, Normal, IL  61761 - Telephone 309/452-1271, Fax 
309/454-8049, e-mail: russ@middletonassociates.net 
Design Mavens consulting Architect, Jean Underwood, email: 
jean@design-mavens.com  

 
 

E. ENGINEER: MEP: Keith Engineering, 707 NE Jefferson Avenue, Peoria, 
IL 61603 – Telephone 309/938-4005, email: austinf@kedmep.com  CIVIL: 
Hampton Lenzini and Renwick, Inc., 3085 Stevenson Dr., Suite 201 
Springfield, IL 62703 – Telephone 217/546/3400, email:  
 

F. CIVIL ENGINEER: HLR/Hampton Lenzini and Renwick, Inc, 2035 
Stevenson Drive Ste 201, Springfield, IL  62703 – Telephone 217 546 3400 
Joe Frazee jwfrazee@hlreng.com  

 
G. DOCUMENTS:  The Drawings, Specifications and Contract as apply to all 

areas of the work. 
 

H. WORK:  All obligations undertaken by the Contractor, pursuant to the 
Contract Documents. 

 

mailto:russ@middletonassociates.net
mailto:jean@design-mavens.com
mailto:austinf@kedmep.com
mailto:jwfrazee@hlreng.com
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1. Work includes, but is not limited to, the furnishing of all of the 
materials, labor, equipment, supplies, plant, tools, scaffolding, 
transportation, unloading, superintendence, insurance, bonds, 
taxes and all other services, facilities, required demolition (major 
and minor as applicable) and expenses necessary for the full 
performance and completion of requirements of the Contract 
Documents. 

 
2. Work also means that which is produced, built, or constructed, 

pursuant to the Contract Documents. 
3. Work includes all labor and materials to properly install and make 

functional. 
 

I. PROVIDE:  Furnish and install (including materials, accessories and labor) 
ready for the Owner's use.  Comply with manufacturer's installation 
requirements as minimum standard, Drawings and Specifications where 
installation requirements exceed manufacturer's recommendations. 

 
J. EQUAL, APPROVED EQUAL:  Alternative products meeting or exceeding 

the base specification product or process and approved by the 
Architect/Engineer IN WRITING as suitable for this application. If not 
accepted prior to bidding, acceptance is discretionary. 

 
K. SUBSTANTIALLY COMPLETE:  When work progress has arrived at the 

point where the Owner may have full use of the installation for the purpose 
for which the same was installed, all components installed, equipment 
operating under control and minimum code compliance achieved, then, the 
work may be declared substantially complete if so requested by the 
Contractor and specifically approved by the Owner. 

 
L. PUNCH LIST/DEFICIENCY LIST:  Those items, components, installation 

inclusive of labor and materials (in place) which, in the opinion of the 
Architect/Engineer or the Owner do not conform to the intent of the Contract 
Documents and/or adequately satisfy the purpose and intent of the Owner. 

 
M. DESIGNATED WORK:  Wherein the documents designate that one 

contractor shall provide specified material and labor for another trade area 
contractor, the cost of the work and material shall be included in the bid of 
the contractor that is designated to provide the material and labor. 

 
N. AND/OR:  Wherein employed in the documents shall be either and both, 

singularly and together, as applicable to the intent of the Project 
Documents. 

 
O. CONCEALED:  Concealed building components, services, and obstacles 

subject to Change Orders, shall be limited to those components, services, 
obstacles, etc., not designated or known to exist, not typical to the type of 
construction observed and not available for inspection without destructive 
action.  Opening of access panels, looking above accessible ceiling 
systems or inside chase walls is not considered concealed items. 

 
1.2. In general, definitions of words employed in the Contract Documents shall be as 
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defined in "Webster's New World Dictionary" the latest edition.  The Architect shall 
be the interpreter in the case of multiple meanings.  Exceptions to this shall include 
longstanding meanings in the construction industry but have not been so defined 
in Webster's Dictionary.  Determination shall be in accordance with these 
Specifications. 

 
 
END 01 4216 
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DIVISION 1 – GENERAL REQUIREMENTS 
Section 01 4500 – Testing and Quality Control 

1. GENERAL 
 

1.1 GENERAL SCOPE OF THE WORK 
A General Contractor’s quality control and control of installation. 
B Tolerances. 
C References. 
D Mock up requirements. 
E Testing and Inspection Services. 

1 Include in the contract proposal an allowance of $15,000 for 
testing by an independent qualified testing engineer. 

 
a. Contractor will be compensated out of the allowance for all 

testing requested 
b. Any unused portion of the testing allowance will be refunded to 

the Owner by closeout change order. 
 

2 Submit the selected engineering firm and estimate of services for 
owner approval. Prior approved within this budget includes: 
Midwest Engineering and Testing, Inc. 
geotechnical - environmental - materials engineers 
1701 W. Market St., Suite B 
Bloomington, Illinois 61701 
309-821-0430 
FAX 309-821-1242 
www.metgeotech.com 

F. Manufacturers’ field services. 
 

G. Examination. 
 

1.2 RELATED DOCUMENTS 
 

1.3 This section supplements the General Conditions, Supplementary Conditions, the 
Drawings, and all other parts of the Contract Documents. 

1.4 Consult the individual sections of the specifications for specific items required under 
those sections. 
A Testing per allowance by independent certified vendor. 

1.  Compaction testing, fill, and backfill, clay, granular, approved recycle 
granular. 

2. Concrete, compression testing, air entrainment testing.  
B       Inspection 

1. Concrete reinforcement, placement and cleanliness 
2. Steel welding 
3. Steel installation, plumb,  
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4. Steel bolted joints including torque testing 
5. Testing as requested by the Owner or A/E 

2 QUALITY CONTROL AND CONTROL OF INSTALLATION 
 

2.1 The General Contractor shall provide inspections, tests, and quality control services 
specified herein and in individual specification sections and required by governing 
authorities having jurisdiction, except where they are specifically required under a 
filed sub-bid section of the specification.  In those cases they will be the responsibility 
of the filed subcontractor.  Monitor quality control over suppliers, manufacturers, 
products , services, site conditions, and workmanship, to produce Work of specified 
quality. 
 

2.2 Comply with manufacturer’s instructions, including each step in sequence. 
 
2.3 When manufacturer’s instructions conflict with the Contract Documents, request 

clarification from the Architect before proceeding. 
 

2.4 Comply with specified standards as a minimum quality of Work except where more 
stringent tolerances, codes, or specific requirements indicate higher standards or 
workmanship. 

 
2.5 Perform the Work using persons qualified and experienced to produce the required 

and specified quality. 
 
 
2.6 Verify field measurements are as indicated on Shop Drawings or as instructed by the 

manufacturer. 
 
2.7  Secure products in place with appropriate positive anchorage devices designed and 

sized to withstand stresses, vibration, physical distortion, or disfigurement. 

3 TOLERANCES 
3.1 Monitor fabrication and installation tolerance control of products to produce 

acceptable Work.  Do not allow tolerances to accumulate. 
3.2 Comply with manufacturer’s tolerances.  When manufacturers’ tolerances conflict 

with Contract Documents, request clarification from the Architect before proceeding. 
3.3 Adjust products to appropriate dimensions; position before securing products into 

place. 

4 REFERENCES 
4.1 For products or workmanship specified by associations, trade or other consensus 

standards, comply with requirements of standard, except when more rigid 
requirements are specified or are required by applicable codes. 

4.2 Conform to reference standard by date of issue current on the date of Bid Opening.  
Except where specific date is established by applicable code.   

4.3 Obtain copies of standards where required by product specification sections. 
4.4 When specified reference standards conflict with Contract Documents, request 

clarification from the Architect before proceeding. 
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4.5 Neither contractual relationships, duties, nor responsibilities of parties, nor those of 
the Architect shall be altered from the Contract Documents by mention or inference 
otherwise in reference documents. 

5 MOCK UP REQUIREMENTS   
5.1 Tests will be performed under provisions identified in this section and identified in 

respective product specifications. 
5.2 Assemble and erection specified items with specified attachment and anchorage 

devices, flashings, seals and finishes. 
5.3 Accepted mock-ups shall be the comparison standard for remaining Work. 
5.4 Where mock-up has been accepted by the Architect and is specified in product 

specification sections to be removed; remove mock-up and clear area when directed 
to do so by the Architect. 

6 TESTING AND INSPECTION SERVICES 
6.1 The Owner may employ and pay for specified services of an independent firm to 

perform testing and inspection. 
6.2 Reports will be submitted by the independent firm to the Architect and Contractor 

indicating observations and results of tests. 
6.3 The Contractor and all Subcontractors shall cooperate with the independent firm, 

furnish sample materials, design mixes, equipment, tools, storage, safe access, and 
assistance by incidental labor as requested. 
A Notify the Architect 24 hours prior to expected time for operations requiring 

services. 
B The Architect will make the final decision as to when services or testing will 

or will not be performed. 
C Make arrangements with the independent firm and pay for additional 

samples and tests for the Contractor’s use. 
6.4 Testing and employment of testing agency or laboratory shall not relieve the 

Contractor of the obligation to perform work in accordance with the requirements of 
the Contract Documents. 
 

6.5 Re-testing or re-inspection required because of non-conformance to specified 
requirements shall be performed by the same independent firm on instructions by the 
Architect.  Payment for re-testing or re-inspection will be charged to the Contractor 
by deducting testing charges from the Contract Sum. 

6.6 Testing Agency responsibilities: 
A Test samples of mixes submitted by the Contractor. 
B Provide qualified personnel at the site.  Cooperate with the Architect and 

Contractor in performance of services. 
C Perform specified sampling and testing of products in accordance with 

specified standards. 
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D Promptly notify the Architect and Contractor of observed irregularities or non-
conformance of Work or products. 

E Perform additional tests required by the Architect. 
F Attend progress meetings if requested by the Architect. 

 
6.7 Testing Agency Reports:  After each test, promptly submit two copies of the report to 

the Architect and to the Contractor.  Provide interpretation of the results when 
requested by the Architect.  All test reports shall include: 
A. Date issued. 
B. Project title and number. 
C. Name of inspector. 
D. Date and time of sampling or inspection. 
E. Identification of product and specification section(s). 
F. Test location. 
G. Type of inspection or test. 
H. Date of test. 
I. Results of tests or inspection. 
J. Conformance with Contract Documents. 

 
6.8 Limits of Testing Agency Authority 

A. Testing Agency may not release, revoke, alter, or enlarge on requirements of 
Contract Documents. 

B. Testing Agency may not approve or accept any portion of the Work. 
C. Testing Agency may not assume duties of the Contractor. 
D. Resting Agency has no authority to stop Work. 

 
7 Manufacturers’ Field Services 

7.1 When individual specification section(s), require material or product suppliers or 
manufacturers to provide qualified staff personnel to observe site conditions, 
conditions of surfaces to receive work, and installation quality of workmanship, start-
up of equipment , test, adjust, and balance equipment as applicable and to initiate 
instructions when necessary these services shall be provided at no additional cost to 
the Owner. 

7.2 Submit the qualifications of any observers to the Architect and Owner prior to of 
required observations.  Observers are subject to the approval of the Owner based on 
the observer’s credentials.  This submission shall be made allowing adequate time for 
the Architect to review the observer’s credentials.  This approval does not relieve the 
Contractor of any obligation to complete the Work in accordance with the Contract 
Documents. 
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7.3 Report to the Architect, observations and site decisions or instruction given to 
applicators or installers that are supplemental or contrary to manufacturers’ written 
instructions. 

 
8 EXAMINATION 

8.1 The Contractor shall verify existing site conditions and substrate surfaces are 
acceptable for subsequent Work.  Beginning new Work means acceptance of existing 
conditions. 

8.2 The Contractor shall verify existing substrate is capable of structural support or 
attachment of new Work being applied or attached. 

8.3 The Contractor shall examine and verify specific conditions described in individual 
specification sections. 

8.4 The Contractor shall verify utility services are available, of correct characteristics, and 
in correct locations. 

 
 

END 01 4500 
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DIVISION 1 - GENERAL REQUIREMENTS 
Section 01 5000 - Temporary Facilities & Controls 

 
1. GENERAL 
 

1.1. WORK INCLUDES 
 

A. Contractor shall provide and maintain specified temporary utilities and as 
required to complete the work. 

 
B. Contractor may extend water for construction services from Owner's 

existing exterior hydrants on buildings. 
 

1. Tap on and extension of services shall be implemented and paid for 
by the Contractor requiring utility. 

 
a. Tap on arrangements must be coordinated with the Owner 

and shall not compromise the Owners operations or 
equipment. 

 
2. Return tap on surrounds to original or contracted configuration and 

circumstances at close of job by the Contractor.  
3. Extension shall not compromise Owner’s operations. 

 
C. Temporary electrical service will be required to be set, removed and utility 

costs paid for by the contractor. 
 
1. Provide a power center for all trades to extend necessary power or 

charge cordless tools 
2. Provide temporary lighting as needed to generally light the interior 

areas to 5 fc.  Work specific lighting is to be extended by the trade 
requiring additional light.  

3.  
 

D. Contractor shall furnish (included in his Base Bid): 
 

1. The cost of all utilities required by him which: 
 

a. Are in excess of existing available at the building and are 
necessary for the completion of his work. 

b. Exceed the capacity of existing or permanent systems and 
are necessary for the completion of his work. 

c. Required prior to permanent enclosure. 
 

2. Extension cords, extension lights and lamps from approved 
temporary power centers to his work. 

3. Ventilation for his storage spaces containing volatile or hazardous 
materials. 

4. Security for materials and equipment. 
5. Heating as needed to protect construction form freezing or frost 

damage. 
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E. Furnished by Owner 
 
1. None except use of water hydrants for construction operations. 

 
F. Water Service: 

 
1. For construction purposes: 

 
a. The Contractor shall provide and maintain temporary water 

service connection throughout construction period. 
b. The Contractor shall supply adequate water hoses from 

available owner hydrants to the point of his operations. 
 

2. For temporary fire protection and cleaning. 
3. Maintain adequate volume of water for all purposes. 
4. The Contractor provides drinking water for his own forces. 
5. Water source:  On or off site. 

 
1.2. COST OF INSTALLATION, OPERATION, MAINTENANCE & CONSUMABLES 

 
A. Installation, operation and maintenance: 

 
1. The Contractor requiring service extensions shall pay all costs of 

installation, operation, maintenance, restoration and equipment 
warranty extension of temporary utilities for designated time 
periods. 

2. The Contractor shall not overload the system. 
 

B. Consumables: 
 

1. Contractor pay all costs of consumables for temporary utilities, as 
designated: 

 
a. Heating Fuel via Temporary Heating Units:  Contractor 

requiring same. 
b. Heating 
c. Electrical Energy Contractor except as properly extended. 
d. Lamps:  Contractor requiring same. 
e. Water:  Owner as properly extended. 
f. Toilets and Supplies:  Contractor. 

 
1.3. MONITORING OF TEMPORARY UTILITIES 

 
A. The Contractor extending or providing a temporary utility extension shall 

be responsible for all damage to his work or to the existing facility caused 
by a defect in temporary utilities or utility extensions. 

 
1. Enforce compliance with specified codes and standards. 
2. Enforce safe practices. 
3. Prevent abuse of services and utilities. 
4. Prevent damage to finishes. 
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B. Upon completion of work, or when directed by Architect/Engineer, restore 
existing systems to original condition. 
 

1.4. TOILET FACILITIES. 
 
A. Temporary toilet facilities are the responsibility of the Contractor, Owners 

facilities are not available for use by Contractor personnel. 
 
2. PRODUCTS (Not applicable) 

 
3. EXECUTION 
 

3.1. ALL TEMPORARY UTILITIES AND EXTENSIONS 
 

A. Comply with DIVISION 15 and DIVISION 16 Specifications and Federal 
and State regulations. 

 
B. Install work in a neat and orderly manner. 

 
C. Be made structurally, mechanically and electrically sound throughout. 

 
D. Be maintained to give safe, continuous service, and to provide safe working 

conditions. 
 

E. Be modified and extended as work progresses. 
 

3.2. INSTALLATION 
 

A. Electrical: 
 

1. May install the conduit for the permanent power from the MDP to 
and use that for temporary power service, or extend overhead 
temporary service to a field work center with adequate facilities for 
the work, GFIC as appropriate, main breaker shut off. 
. 
a. Provide a rain tight power center for the construction site 
b. If this option is employed, MAKE SURE to coordinate with 

the Fire Protection contractor for piping location 
coordination. 

c. Owners power may be used to the extent the privilege is not 
abused or the usage and or equipment start loads does not 
impact the owners operations in any way.   

d. An example of abuse of power service would be use of 
Owner power for electrical resistance heating. 

e. Abuse or negative impact on the Owners power service by 
surges or other power behavior will require the contractor to 
address the issue or set up an independent temporary 
service AT THE CONTRACTORS EXPENSE. 
 

2. Protect branch circuits or extension wiring on floor or on ground 
from damage. 

3. Provide ground fault outlets 
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4. Wiring for temporary heating and ventilating equipment: 
 

a. Wire all safety devices specified for operation or equipment. 
b. Verify proper operation of all safety devices. 

 
3.3. REMOVAL & REINSTALLATION 

 
A. At the conclusion of the work, completely remove temporary materials and 

equipment. 
 

B. Repair all damage caused by installation.  Restore to original condition or 
better. 

 
 
 
END 01 5000 
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DIVISION 01 – GENERAL REQUIREMENTS 
01 7800 – Project Closeout 

1. GENERAL 
 

1.1. WORK INCLUDES 
 

A. Completed Deficiency List 
 
B. Final Cleaning 

 
1. Clean all finished areas ready for occupancy, dust, remove debris, 

mop or vacuum as appropriate, seal and wax if specified.  Concrete 
sealers free of scuffs and scratches 

2. Unoccupied areas, above ceilings, tunnels, chases, Mechanical 
areas, roof, etc, free of debris reasonably cleaned up of 
construction scraps, tools boxes. 

3. Equipment cleaned and ready for occupied use, new filters, and 
spare filters stored in location directed. 

4. Site and exterior cleaned up, no debris, equipment, tools removed. 
 
a. Sidewalks clean 
b. Earthwork finish graded, seeded if specified 
c. Drainage ways open 

 
C. Project Record Drawings 

 
1. Include Contact list of Installing Contractor and Subcontractors. 
 

D. Guarantees, Warranties and Bonds 
 

1. Contact list for warranty claims. 
2. List of extended warranties such as roofs, sectional doors factory 

finishes etc. 
 

E. Submittal 
 

1. Care and maintenance instructions for all finishes and operable 
equipment 

2. All materials shall be submitted in multiple copies in an orderly and 
labeled fashion. 

3. Generic documents not filled in, dated, and job specific are not 
acceptable. 

 
1.2. EVIDENCE OF COMPLETION OF THE CONTRACT 
 

A. Equipment and Building 
 

1. All equipment operational as intended, under control, installed per 
Manufacturer’s recommendations. 

2. All construction completed, finished and in new condition. 
3. All deficiencies addressed to the satisfaction of the A/E and Owner. 
 

a. Return Punch List with each completed item initialed by the 
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Contractor representative who has inspected the corrective 
work. 

 
1.3. COORDINATE FINAL CODE INSPECTIONS 
 

A. Work with governing authorities for occupancy inspection. 
 
1. Municipality 
2. IDPH for plumbing and any other IDPH permitted work. 
3. A/E for called inspection when applicable. 
4. Fire Marshall, local / state / compliance certifications for: 
 

a. Sprinklers, if applicable. 
b. Fire alarm, if applicable. 
c. Walk-through 
d. As requested by authorities 
 

1.4. WARRANTIES 
 

A. Extended warranties beyond the one (1) year 100% labor and material 
overall warranty shall be provided showing: 

 
1. Terms and dates 
2. Contact information 
3. Installing Contractor 
4. Exact system / material as applicable. 
 

B. Extended warranties 
 

1. As listed in various Specification Sections. 
2. As advertised by Manufacturers. 
3. As required for: 
 

a. Hardware – five (5) years 
b. Refrigeration equipment – five (5) years. 
c. Roof system – twenty (20) years 
d. Insulated glass – ten (10) years 
 

4. Items requiring chronic repair during the warranty period shall have 
an extended 12-month warranty until repairs are not needed over a 
12-month period. 

 
 

1.5. PROJECT RECORD DOCUMENTS 
 

A. Submit Project Record Documents to reasonably provide information on: 
 
1. Hidden utilities 
2. Products used. 
3. Any hidden from view structural or mechanical or electrical 

variations from plans. 
4. Notation of alternates where same impacted the Base Bid 
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Drawings. 
 

B. Provide listing: 
 

1. Contractor / Subcontractor / Vendor list with: 
 
a. Product or service. 
b. Contact information. 
 

1.6. FINAL PAY APPLICATION 
 

A. Final Lien Waivers – Major Subcontracts and direct Suppliers. 
 
B. Final Affidavit showing $0.00 due to all vendors. 
 
C. Letter from Bond holder approving closeout payment. 
 
D. Final paperwork on allowances, adds or deductions agreed upon by 

Change Order. 
 
E. Final acceptance as applicable. 

 
 
END 01 78 00 
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DIVISION 2 – EXISTING CONDITIONS 
Section 02 3000 – Subsurface Investigation 

 
1. GENERAL 
 

A. Report prepared by Ramsey Geotechnical Engineering follows this page.  
Ramsey Geotechnical is now part of Midwest Engineering and Testing, Inc.   

 
B. Fifteen-page report attached. 

 
 
 
END 02 3000 
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REPORT OF SOILS EXPLORATION 

MAINTENANCE BUILDING 

LIVINGSTON COUNTY HIGHWAY DEPARTMENT 

PONTIAC, ILLINOIS 

 

INTRODUCTION 

 

This report presents results of our site exploration which was performed to determine subsurface 

soil and groundwater conditions for the proposed maintenance building planned at the Livingston 

County Highway Department facility in Pontiac, Illinois. The geotechnical services were performed 

at the request of Mr. Russ Middleton of Middleton Associates in accordance with the scope of 

services outlined in Ramsey Geotechnical Engineering LLC (RGE) Proposal No. 21-071, dated 

May 11, 2021.  Results of field and laboratory work and recommendations based upon that work 

are included in the following sections of this report. 

 

SITE/PROJECT DESCIRPTION 

 

The Livingston County Highway Department facility is located at 1705 South Manlove Street in 

Pontiac, Illinois. The new maintenance building will be located on the northeastern portion of the 

facility. The building will be one story, slab on grade structure with overall plan dimensions of 

approximately 110’ x 190’. We have assumed that moderate changes to the existing grades will 

be required to complete the planned construction. 

 

The location of the new building extends from a grass covered lawn area, north into agricultural 

crop land. Based upon ground surface elevations determined by RGE, the site generally slopes 

down slightly from the south to the north. The change in grade within the limits of our exploration 

is approximately one foot.  
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FIELD EXPLORATION 

 

A total of five (5) soil test borings were completed on the project site near the corners and center 

of the building. Each of these borings were drilled to a depth of 15 feet below the existing ground 

surface. The boring locations are shown on the Boring Location Plan included in the Appendix of 

this report. 

 

The borings were drilled and sampled according to currently recommended American Society for 

Testing and Materials (ASTM) specifications.  Soil sampling was performed at 2-1/2 foot intervals 

to the bottom of the borings. Samples were obtained in conjunction with the Standard Penetration 

Test, for which the driving resistance of a 2 inch diameter split-spoon sampler provides an 

indication of the relative density of granular materials and consistency of cohesive soils. Water 

level readings were taken during and following completion of the drilling operations. 

 

LABORATORY TESTING 

 

Soil samples were examined in the laboratory to verify field descriptions and to determine 

classifications in accordance with the Unified Classification System. Laboratory testing included 

moisture content determinations on all cohesive soil types. Measurements of unconfined 

compressive strengths on natural cohesive soil samples were made. A calibrated penetrometer 

was also utilized to provide estimates of the unconfined compressive strength.  

 

All phases of the laboratory testing program were conducted in general accordance with 

applicable ASTM standards. The results of these tests are shown on the boring logs included in 

the Appendix of this report. 
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 SUBSURFACE CONDITIONS 

 

Soil Profile and Groundwater Conditions 

 

Surface deposits of dark brown clayey topsoil were noted at each of the boring locations. The 

topsoil is on the order of one foot thick.  

 

The soils directly below the topsoil and extending to a depth of 3 feet consist of silty clay. These 

cohesive soils are stiff to hard in relative consistency with unconfined compressive strength values 

that range from 1.0 to 4.5 tons per square foot (tsf). Corresponding moisture content values are 

somewhat variable, ranging from 11 to 21 percent.  

 

Deposits of sand and clayey sand were encountered at a depth of 3 feet. These soils are loose 

to medium dense in relative density with N values ranging from 6 to 21 blows per foot. The sand 

extends to depths ranging from approximately 8 to 11 feet. 

 

Underlying deposits of silty to very silty or sandy clay were encountered at each boring, extending 

to the termination depth. Unconfined compressive strength values in these deposits are in the 

range of 1.0 to 3.0 tsf with moisture content values typically near 15 percent.  

 

Free water was noted in each of the bore holes while drilling at depths ranging from 6 to 8 feet. 

Upon completion and removal of the augers, the water levels in the bore holes at were at depths 

of 5 to 6 feet.  
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ANALYSIS AND RECOMMENDATIONS 

 

Foundation Design 

 

As previously noted, the soils in the upper 3 feet consist of stiff to hard silty clay. However, there 

are deposits of loose sand directly below these soils. In order to limit the stress increase on these 

loose soils, we recommend a net allowable design bearing pressure for design of the foundations 

of 2,000 pounds per square foot (psf).  

 

The loose sand encountered at a depth of 3 feet can become unstable due to disturbance during 

the excavating process. If this occurs, the soils can be re-densified by compacting them with a 

vibratory plate compactor. Alternately, the unstable soils can be removed to a depth of 6 inches 

below the bottom of the footing and replaced with clean crushed aggregate to provide stability.  

 

Where removal and replacement of loose bearing soils is required, the foundation undercuts 

should exceed footing dimensions by at least 6 inches along each side for every foot of overdig 

as measured at the base of the excavation. Replacement material should consist of crushed stone 

having a maximum size of 3 inches and a minimum size of ¼ inch and containing no fines. Illinois 

Department of Transportation (IDOT) gradation specifications for CA-1, CA-3, CA-5 and CA-7 

meet these criteria. The structural fill should be spread in 12 inch layers loose thickness with each 

layer densified using vibratory compaction equipment.  

 

For frost considerations, all exterior footings should be constructed at least 3-1/2 feet below the 

exterior finished grade and 4 feet below grade for foundations located outside of heated building 

limits. Interior footings may be constructed at higher elevations as long as they are protected 

against frost heave in the event of winter construction. 
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Dewatering/Excavation Stability 

 

Based upon measurements made in the bore holes, it appears that the groundwater level at the 

time the borings were completed was at a depth of 5 feet. Providing the excavations do not extend 

into the water bearing sand at or below this depth, moderate amounts of groundwater seepage 

are anticipated into the excavations. We anticipate that the water seepage can be controlled by 

pumping the water from temporary construction sumps located outside the perimeter of the 

excavations. If excavations extend below a depth of 5 feet, multiple sump points possibly 

operating on a continuous basis will likely be required to maintain dry conditions. 

 

The subsurface profile at each of the boring locations to a depth of 3 feet include layers of stiff 

clay. These deposits are classified as Type B soil as defined by the Occupational Safety and 

Health Administration (OSHA) in 29 CFR Parts 1926.650 through 1926.652. The underlying sand 

is classified as Type C soil. In accordance with OSHA, unprotected slopes in Type B and C soil 

cannot be steeper than 1 horizontal to 1 vertical and 1-1/2 horizontal to 1 vertical, respectively. If 

site limitations require slopes steeper than those allowed by OSHA, excavation bracing will be 

required in the overlying soils.  

 

Site Subgrade Preparation/Fill Placement 

 

After topsoil removal, the subgrade soils in the planned building area should be proof-rolled in 

order to detect the presence of unstable conditions prior to placement of fill. The proof-roll should 

be performed using a loaded dump truck or other approved piece of heavy rubber-tired 

construction equipment. All soft or unstable materials defined by proof-rolling should either be 

reworked and recompacted or, if that does not improve subgrade stability, removed and replaced. 

The soils directly below the existing topsoil on the northern half of the site have moisture content 

values that are near 20 percent. Based upon these values and the relative strength of these near 

surface soils, areas of moderate subgrade instability are anticipated, particularly if these soils 

become saturated during wet weather conditions.  
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Clay soils can typically be stabilized by reducing the moisture content and recompacting. For 

obvious reasons, this will work best in hot, dry and windy weather which may or may not be the 

case at the time construction is completed. Based upon an estimated optimum moisture content 

in the range of 15 to 20 percent for the site subgrade soils, reductions in the moisture of up to 5 

percentage points may be required in the planned pavement areas. 

 

In areas where unstable subgrade conditions are encountered, removal and replacement with 

select granular fill can also be used for stabilization. Typically, placement of 12 to 24 inches of 

coarse aggregate can be required. The coarse aggregate may consist of crushed stone or gravel 

between about ¼ to 3 inches in size and containing no fines. The aggregate should be placed in 

12 inch thick lifts and compacted to a dense and sable state. A geotextile fabric cloth can also be 

used as a separation layer between soft soils and the aggregate to provide additional stability. 

 

New fill otherwise should consist of approved granular materials or inorganic silty clays of medium 

to high plasticity. The on site soils are considered suitable for use as fill, however, reductions in 

the moisture content will likely be required in order to achieve the recommended degree of 

compaction. It is recommended that compaction for building pad areas be to a minimum of 95 

percent of the maximum dry unit weigh as determine by the Standard Proctor Test (ASTM D 698). 

The fill should be placed in approximate 9-inch lifts loose measure with each lift compacted to the 

specified dry unit weight prior to placement of additional fill. 

 

Moisture control is important in the compaction of most soils. It is recommended that the moisture 

content of the existing subgrade or new fill be within 1 percentage point on the low side and 3 

percentage points on the high side of the optimum moisture content as established by the 

Standard Proctor Test. If the soil is compacted too dry, it will have an apparent stability which will 

be lost if it later becomes saturated. If the soil is too wet, the Contractor will not be able to achieve 

proper compaction. 

 

Providing the preceding recommendations are followed, we recommend a modulus of subgrade 

reaction (k) of 150 pci for use in design of floor slabs on grade. 
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CLOSURE 

 

We recommend that full time site observations and testing be provided by RGE personnel during 

foundation construction to document that soils capable of achieving the recommended bearing 

capacity have been encountered at the planned bearing elevation. In addition, monitoring of 

building materials and fill placement and compaction should be completed to document 

compliance with the recommended procedures and specifications. 

 

The analysis and recommendations submitted in this report are based upon the data obtained 

from the five (5) soil borings performed at the locations indicated on the Boring Location Plan. 

This report does not reflect any variations which may occur beyond these borings, the nature and 

extent of which may not become evident until during the course of construction. If variations are 

then identified, the recommendations contained in this report should be re-evaluated after 

performing on-site observations. 

 

 

Douglas P. Ramsey 

Licensed Professional Engineer 

Illinois No. 062-040905  
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DIVISION 3 – CONCRETE 
Section 03 3000 - Concrete 

1. GENERAL 
 

1.1. DESCRIPTION 
 

A. General Contractor shall furnish all of the labor and materials necessary to 
complete all concrete work of every description called for in the Documents, 
including forming, finishing, placement, preparatory work, reinforcing, 
stripping, rubbing, curing and sealing. 

 
B. Construction joints, score joints and slab panels shall be selected to 

optimize concrete strength and performance and minimize shrinkage, 
cracking or other undesirable performance characteristics. 

 
1.2. QUALITY ASSURANCE 

 
A. All materials and mixes shall comply with applicable ASTM Specifications.  

All requirements of the American Concrete Institute Building Code 
Requirements for Reinforced Concrete (ACI 318-71); as applicable to the 
forming, placement and handling of concrete materials shall be followed. 

 
B. Admixtures shall be employed in accordance with Manufacturer 

recommendations.  The compatibility of admixtures to achieve proper 
results shall be verified by the Ready-Mix Supplier.  NO INCOMPATIBLE 
ADMIXTURES SHALL BE EMPLOYED.  The Architect/Engineer shall 
approve any alternative mix design proposed. 

 
C. TOLERANCES 

 
1. Footings:  True to top grade, 3/8” high to 1" low; true to width - 0" 

and + 6"; true to bottom grade 0" high, 4" low. 
 
a. LCHD building coordinate footing with required compacted 

granular fill under primary frame pad footings. 
 

2. Slabs:  True to grade and plane, F 50, maximum variance 1/8" in 4’ 
¼” in 10', 3.8" overall; slope uniformly to drains over areas identified 
on the Drawings; no ponding of water shall occur at any location on 
slabs, unless so specified. 
 
a. Flatness ff 50 overall 
b. Flatness ff 40 local 

 
3. All Other Work:  Not exposed to view, 1/2"; exposed to view work 

1/16" in 2' and 1/4" overall. 
 

4. Embedded Steel Placement:  All work 3/8" plus or minus from 
specified position. 

 
a. Clear cover 3” to unformed earth exposure. 
b. Clear cover 2” to formed face earth exposure 
c. 1” to exposed face exposure unless noted otherwise. 
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1.3. SUBMITTALS 

 
A. Identify the Concrete Supplier. 

 
B. Submit a description of the mix to be employed, identifying the quantities 

and types of all materials and admixture to be employed in the mix. 
 

C. Submit reinforcing steel shop drawings for all prefabricated steel work. 
 

1.4. TESTING 
  

A. The Contractor shall be responsible for securing and paying for all testing 
as requested by the inspector at the job.  Tests may be requested on the 
average of every fifty (50) cubic yards of work and on each day of pouring, 
whichever is the greater frequency. 

 
1. Testing clarification:  Testing of concrete is to be included in the 

Contractor's Contract.  Air entrainment testing will rarely be 
requested and will only be applied to concrete subject to freeze-
thaw cycles such as sidewalks or curbs.  Typically, concrete 
supplies have access to an air meter and we will accept the results 
provided by on site personnel who know how to use such a device.  
All concrete testing can be done by on site personnel with break 
results being provided by an engineering lab.  The Contractor 
should keep at the site a slump cone and cylinder molds. 

 
B. Test date shall be sent directly form the Testing Laboratory to the Architect 

and shall include the following information: 
 

Project Name 
Date of pour 
Location of job 
Job conditions, temperature, weather, etc. 
Type of failure 
Strength at failure 
Slump results (if requested by the inspector) 
Air entrainment (if requested by the inspector) 

 
C. At any time pouring is contemplated the Contractor shall have available, at 

the job, standard concrete testing cylinders.  The Contractor, when 
requested to test, shall make three (3) at twenty-eight (28) days and one 
(1) in reserve to allow for verification in the event unsatisfactory results 
occurred at the twenty-eight (28) day test. 

 
D. The Contractor or his Supplier shall have available a slump cone and an 

air meter which can be brought to the job, if such a request is made by the 
inspector. 
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2. PRODUCTS 
 

2.1. MATERIALS 
 

A. Cement - to comply with ASTM C-150, Type I Portland Cement. 
 

B. READY MIX - to comply with ASTM C-94. 
 

C. AGGREGATES - to comply with ASTM C-33, maximum size aggregate to 
pass 1-1/2" ring for footings, 1" ring for other work. 

 
1. No slag 
2. No fly ash 
3. No chert 
4. No coal 
5. Mix of aggregate gradation may be plant standard. 

 
D. WATER REDUCING ADMIXTURE - without chloride ions to comply with 

ASTM C-494, Type A.  Use Type D retarding at temperatures exceeding 
90 degrees F. 

 
E. AIR ENTRAINMENT ADMIXTURE - to comply with ASTM C-260,  

 
1. To be employed in concrete subject to moisture and freezing 
2. Exterior concrete slabs and paving 
3. Foundation walls above grade, adjacent to paving 

 
F. ANTI-SPALLING COMPOUND - to be combination product, minimum 50% 

linseed oil, meeting ASTM D-260 and maximum 50% mineral spirits or 
approved VOC carrier, meeting ASTM D 235. 

 
G. WATER - shall be clean, potable water, free of dissolved salts or 

detrimental substances at a minimum temperature 50 degrees F. 
 

H. BONDING agent- for rubbing and repairs shall be "Daraweld-C", "Elmer’s 
Pro Bond", or "FlexCon" latex bonding agent. 

 
I. REINFORCING STEEL - to comply with ASTM A615, Grade 60 deformed 

bars. 
 

1. Epoxy coated reinforcing where noted 
 

a. Exterior work or high moisture exposure structural work. 
 

J. WELDED WIRE FABRIC - to comply with ASTM A185, Grade 60 minimum. 
 

K. EXPANSION JOINT MATERIAL - minimum ASTM A185, Grade 60. 
 

1. Two (2) part/top 1/2" removable to allow S-4 sealant installation 
where appropriate on exterior pavements and sidewalks. 

 
L. JOINT FILLERS - asphalt impregnated, 1/4" interior, 1/2" for exterior and 

as noted on Drawings and in Specifications. 
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1. See sealant specification for joint sealants over fillers. 
 

M. VAPOR BARRIER - shall be 10-mil (.010") polyethylene or vinyl film, 
Visqueen, WR Meadows, or similar. 

 
N. CURING COMPOUND - to comply with ASTM C-309 and to be compatible 

with finish treatments, adhesive and floor coverings.   
 

O. FLOOR SEALER, acrylic or polymer base sealer such as Sherwin Williams 
4401, apply minimum 2 coats or as needed for uniform shine 

 
P. ANTIFREEZE ADMIXTURES WILL NOT BE ALLOWED. 

 
Q. CONCRETE - shall be designed to conform to the following in-place 

minimum standards: 
 

Seven (7) day strength   ......................................  2500 psi. 
Twenty-eight (28) day strength foundations .......................  3500 psi. 
Twenty-eight (28) day strength, other work ........................  4000 psi 
Cement content foundations - minimum/cu. yd 5 bag..   470 lb bags 
Cement content other work – minimum/cu yd 5.5 bag.. .....   517 lb 
Air content by volume, all work  ......................................   5% to 8% 
 
Concrete shall contain water reducing admixture and air entrainment 
admixture, as recommended by additive manufacturers. 

 
R. EXTERIOR CONCRETE PAVNG. 
S.  

1. May be IDOT mix normally employed in Livingston County Illinois 
for new paving projects with IDOT approved aggregates. 
 

T. FIBER REINFORCING 
 

1. Manufactured by Fibermesh, Inc., or equal, 4019 Industry Dr., 
Chattanooga, TN 37416 or equivalent by ASTM standards. 
 
a. Fibermesh Macro 650 or equal polyolefin fiber 

 
2. When noted on the drawings or specifically called out in these 

specifications. 
 
a. Employ in all flat slabs, floors, paving, topping slabs. Use in 

all unreinforced slabs.  If rebar mat or WWF is installed fiber 
is not required. 

b. Material shall be incorporated in the mix at 3.0 lbs. per cu. 
yd. concrete or as directed. 

 
3. EXECUTION 
 

3.1. ENVIRONMENT AND JOB CONDITIONS 
 

A. Concrete shall not be poured at an air temperature below 40 degrees F. or 
above 100 degrees F. 
 



 
03 3000 - 5 Concrete 

A/E #2575 3521 
 

B. The concrete, as specified, shall not be poured at temperatures below 40 
degrees F. and shall be provided a means of maintaining not less than 60 
degrees F. for five (5) days or 50 degrees F. for seven (7) days. 

 
C. NO USE OF CHLORIDES OR ANTIFREEZE WILL BE ALLOWED. 

 
D. When WRITTEN APPROVAL is issued, pouring of concrete at below 40 

degrees F. may be allowed. 
 

E. When so approved, and when outside temperatures are between 25 
degrees F. and 40 degrees F., Type III cement shall be used or an 
additional 30 lb. portland per cubic yard of cement shall be used and placed 
materials shall be maintained at 60 degrees F. for three (3) days or 45 
degrees F. for four (4) days and concrete shall have a temperature of 70  
degrees F. to 85 degrees F. at the time of placement.  Additional 
requirements may apply, depending upon the applicable circumstances. 

 
F. NO CONCRETE SHALL BE PLACED OVER A FROSTED BASE, ON 

FROSTED FORMS, OR WITH FROSTED REINFORCING, ALL 
SURFACES SHALL BE ABOVE FREEZING IN TEMPERATURE. 

 
G. All concrete shall be protected form direct sun, direct wind and adverse 

weather for two (2) days after placement, regardless of air temperature. 
 

3.2. FORMING 
 

A. Construct forms accurately to the shapes; and dimensions set forth and 
adequately brace, secure and tie forms to maintain line and level during 
pouring operation.  Form bracing shall be of a type to allow adjustment 
thereof. 
 

B. Any failure of the forms to properly maintain position or properly perform in 
any manner shall be the responsibility of the Contractor. 

 
C. Forms shall be designed and installed in a manner which will not be 

injurious to the concrete when removed.  Forms shall remain in place until 
the concrete is hardened, two (2) days minimum. 

 
D. Bank forming is allowed for footings only. 

 
3.3. REINFORCING 

 
A. Size and locate reinforcement as called for in the Documents and 

accurately position and secure reinforcement to prevent shifting during 
pouring.  Reinforcing steel shall be continuous around corners and through 
points of thickness variation. 

 
1. Epoxy coated nose bars, per details 
2. Epoxy coated cross tie bars per details. 

 
B. All reinforcing steel shall be kept covered and protected from deterioration 

at all times.  Reinforcing steel shall be free of rust, scales, pints, form oil or 
bond reducing surface condition prior to pouring. 
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C. Bars larger than #4 shall be shop fabricated to shape.  Field heating for 

bending is not permitted. 
 

D. All splices shall be 36-bar diameters minimum.  Welded wire fabric shall be 
lapped one (1) wire spacing (two (2) parallel cross wires). 

 
E. All steel shall be positioned to provide concrete clear cover as noted for the 

following conditions: 
 
Earth, banked formed such as footings……………… . 3" 
Earth, formed    .................................... 2" 
Exterior weathering   .............................. 1-1/2" 
Interior     .................................... 1" 
Interior, fire rated    .............................. 1-1/2" 
Slab steel (includes wire mesh) ..............................    1" 

 
F. Form oils employed shall be non-staining and shall not leave a residue that 

will be detrimental to sealants, mastics or finished which may be applied to 
the surface. 

 
G. All elevated slabs on steel deck to be reinforced. 

 
H. All other slabs, sidewalls, paving, to be reinforced unless detailed 

otherwise. 
 

1. Sidewalks w1.4/w1.4 (6x6 10/10) 
2. Pavement slabs w4.0/w4.0 (6x6 4/4) 

 
3.4. FOOTINGS 

 
A. All of the footing trenches shall be clean cut and full in measurement.  Fill 

or backfill under footings shall not be permitted on the job.  All footings shall 
rest on solid undisturbed earth unless specifically set forth otherwise. 

 
B. No loose materials (dirt knocked in during excavation or forming), debris of 

any type, muck or water shall be present within the footing trench at the 
time of concrete pour. 

 
C. All concrete shall be thoroughly mixed to achieve a uniform consistency of 

cement, fine aggregate and course aggregate without lumps or segregation 
at the point of placement.  The water content shall be controlled by the 
Supplier to assure a workable mix at the point of placement. 
 

3.5. PLACEMENT AND HANDLING 
 

A. Concrete shall be deposited in place in a manner to minimize segregation 
of aggregates.  It shall be accurately deposited in the forms in a manner 
which will not allow significant horizontal flow of the concrete. 

 
B. Forms shall be uniformly filled the full length of the pour in approximately 

3' lifts maximum. 
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C. All concrete, except slabs, shall be compacted by means of a vibrator 
(slabs optional).  The vibrator shall not be used to convey the concrete.  
Where a vibrator is employed in a vertical pour, it shall be used in a manner 
which does not disturb previous lifts and cause injury thereto. 

 
D. All of the interior slabs on grade shall be poured on 6 mil polyethylene vapor 

barrier.  Lap joints and tape, or roll joints and staple. 
 

E. Concrete shall be placed in a continuous operation until the pour is 
completed.  Construction joints not called for on the Drawings shall be 
approved by the Architect. 

 
 

3.6. CONSTRUCTION JOINTS, EXPANSION, CONTRACTION, BOND BREAKERS 
 

A. Provide expansion joints, bond breakers and thermal breaks as detailed on 
the drawings. 

 
B. Exterior slabs shall have 1/2" asphalt impregnated expansion joints along 

all building walls, curbs and at approximately twenty-foot (20') center to 
center. 

 
1. Material shall be two (2) piece with top removable to provide for 

sealant S-4. 
 

a. See Section 07 6200. 
b. See Drawings for special locations. 
 

C. Exterior sidewalks shall have uniformly spaced score joints not to exceed 
5'-0" o.c. 

 
D. Where practical, slab pours shall be made in approximately square 

sections.  In no case, should the proportion of length to width on a slab pour 
exceed 3 to 1 without a joint. 

 
1. “Green” cut scores will be allowed on large pours. 
2. Joints and cut scores shall be planned to be unobtrusive, extend off 

inside corners. 
3. Fill joints after 90 days prior to floor installation. Select filler 

appropriate to floor cover. 
4. Coordinate with floor finishes. 
 

E. All construction joints in walls subject to weathering or earth shall have 1/2" 
X 1" reglet, provided with Styrofoam rope and be sealed with appropriate 
sealant. 

 
F. Joints shall occur where detailed or where approved by the Architect.  Do 

not provide construction joints at locations other then those detailed, unless 
approved. Additional reinforcing may be required at non-detailed 
construction joints and shall be installed as directed at no additional charge 
to the Owner. 

 
3.7. SLABS 
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A. True to grade, full thickness. 
 

1. Checked any time prior to completion: slabs shall be within 
assigned level, F 50 1/8” in 4’, ¼“ in 10’, 3/8” max. across entire 
floor. 

2. Ponding of water shall be limited to small areas, in compliance with 
above and not over ¼“ ponded depth. 

3. Floor drains shall always be below slab perimeter unless calls out 
otherwise. 
 
a. Sump around drain, approximately 1/8” per foot in 4’ X 4’ 

area. 
b. Slope toward drains full rooms or marked areas 1/16” per 

foot. 
c. Sump at open site drains ¼“ to 3/8” per foot 2’ X 2’ area. 
 

4. Floors sloped to drains should not pond water. 
 

a. Grind if necessary to achieve drainage. 
 

5. Level areas beyond drains should not be lower than rim surrounding 
the sloped floor area. In some cases shaping the sump creates an 
artificial rim effect; this shall be avoided. 
 

B. Expansion joints 
 
1. Use zip strip and sealant type ½” unless noted otherwise in details. 
2. Expansion joint shall ALWAYS, be placed in a manner that NO slab 

concrete can contact the adjacent concrete or hard surface, always 
rake base or add sand as needed to assure no direct contact points 
of expansion joint application to fully aloe expansion joint materials 
to function as intended. 
 

C. Joints in slabs  
 
a. Construction joints smooth dowels 3/8ths x 16” at 12” mid 

point of slab, interior, exterior, all locations 
b. Green cut joints in an approved layout approximately 15’ to 

20’spacing, but adjusted to natural slab breaks, inside 
corners and conditions of known crack risk. 

c. Green cut slabs to be 25% of slab depth 
d. Seal all cut joints or open joints of any nature with pourable 

urethane SL1 sealant (if slope exceeds pourable functional 
conditions, use non leveling urethane sealant of similar 
generic make up). 

 
3.8. FINISHING 

 
A. Concrete footings and foundation footings shall be given float finish unless 

specifically set forth otherwise on the Drawings or herein these 
Specifications. 
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B. All slabs, stairs and horizontal surfaces shall be toweled to a very dense, 
hard, smooth surface. 

 
C. Walls at occupiable spaces, crawl spaces, tunnels, subject to backfill shall 

have voids filled, ties removed, lattice removed and be suitable to coating 
with damproofing. 

 
D. The walls above grade, not subject to view, utility and mechanical areas, 

shall have forms removed, voids filled, and ties removed. 
 

1. Polish walls above grade with limestone block using 50-50 cement 
and sand plus 2.1.H. bonding admixture. 
 

E. Walls in basement areas subject to view shall be filled, shall have ties 
removed and shall receive a medium rubbed surface of 50/50 sand to 
cement plus 2.1.H. bonding admixture. 
 

F. Trowel in abrasive, non-slip grit on stair treads and landing surfaces. 
 

G. Sidewalks shall be steel troweled and light broom finished. 
 

H. NO MISTING OR ADDITION OF WATER TO THE SURFACE FOR 
FINISHING OPERATIONS WILL BE PERMITTED.   All concrete shall be 
poured at a workable slump and at a rate that will allow proper finishing 
with the manpower provided. 

 
3.9. CURING 

 
A. All work shall be properly cured. 
 
B. All slabs shall receive a coat of Curing-Sealing Compound immediately 

following finishing.  Sealer applied as curing does not count as seal coat to 
be applied at conclusion of job. 

 
C. Keep all freshly poured concrete protected for a period of seven (7) days 

with forms in place or mist frequently to prevent drying out.  Maintain at 50 
degrees F. during this period. 

 
D. Avoid loading or causing impact loading on new concrete for seven (7) 

days. 
 
E. Apply anti-spalling compound on all new exterior concrete slabs in October 

of the year of Owner occupancy.  Apply no sooner than twenty-one (21) 
days following placement on all exterior slabs placed later than October 
when Owner occupancy is scheduled during that winter or spring season. 

 
3.10. SEALING FLOORS  

 
A. All floors shall receive the following cure and seal treatment. 

 
1. All concrete 

 
a. Cure and seal at time of pour ASTM C309 
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2. Sealed floors 
 

a. Thoroughly clean up of spots, stains and repair of abrasions 
b. Muriatic acid wash 
c. Two (2) coats (to uniform sheen) or of a clear urethane type 

floor sealer suitable for wet locations 
d. Strictly follow the product Manufacturer's recommendations.  

For multi coat system to bring floor to uniform maintainable 
sheen. 

END 03 3000 
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DIVISION 4 - MASONRY 
Section 04 2000 – Unit Masonry 

1. GENERAL 
 

1.1. WORK INCLUDES 
 

A. All masonry work of every description or the project. 
 

Concrete units, CMU 
 
a. Standard weight units, fire rated 

 
2. Reinforced construction and core filled at safe room construction. 

 
3. Bearing wall construction 

1) At wall is safe room areas for storage deck above 
 

B. See drawings for extent of work 
 

1. Sizes and dimensions 
2. Details of installation 
 

C. Coordination 
 

1. Provide openings requested by various trades prior to laying walls. 
2. Install sleeves or lintels. 

 
D. Provide openings in existing masonry for ducts. 
 

1.2. RELATED REQUIREMENTS 
 

A. Specified elsewhere 
 

1. 03 3000 – Concrete 
2. 04 7200 – Architectural Cast Stone  
3. 05 3100 – Metal Decking 
4. 05 5000 – Metal Fabrication 

 
1.3. QUALITY ASSURANCE 
 

A. Qualifications of installing contractor 
 

1. Five (5) years experience on similar size or larger, commercial 
prevailing wage work. 

2. Experienced and trained masons. 
 

B. Code Compliance 
 

1. 2015 International Building Code (IBC) 
2. ACI 530-92 / ASCE 5-92 
3. ACI 530.1-92 / ASCE 6-92 
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C. Mock-up panel 
 

1. Not required 
 

D. Aged materials, we request CMU materials be aged minimum 30 days prior 
to installation on the job to allow for normalization and initial shrinkage. 

 
1.4. SUBMITTALS 
 

A. Mortar – each type, data sheet 
 

B. Grout – each type, data sheet 
 

C. Concrete masonry units – samples at job site 
 

D. Flashings – sample of each type. 
 

E. Reinforcing – data sheets 
 

1.5. DELIVERY AND HANDLING 
 

A. Deliver and handle carefully. 
 

1. Protected from abuse, chipping, fire or other detrimental handling 
conditions. 

 
B. Store materials in a manner to prevent damage. 
 

1. Protect from excess moisture exposure. 
2. Keep clean; do not employ muddy units. 
3. Protect from excess handling, chippage or unit edge damage. 
4. Mortar cement and lime to be kept dry prior to use. 
 

1.6. JOB CONDITIONS 
 

A. Cleanliness 
 

1. Do not lay units that will have loss of bond due to dirt, water, foreign 
substance frost, below freezing material temperature. 

 
2. Surfaces to receive masonry shall be clean and provide suitable 

bond. 
 

B. Protection 
 

1. In place masonry shall be protected form water accumulation in 
cores. 

2. Fresh masonry shall be protected from joint erosion or inadequate 
cure due to rain, heat, wind or abuse. 
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2. PRODUCTS 
 

2.1. FACE BRICK none specified on this project 
 

2.2. STONE none specified on this project 
 

2.3. SPLIT FACE CMU none specified on this project 
 

2.4. GLAZED STRUCTURAL TILE none specified on this project 
 

2.5. COMMON BRICK, BEARING BRICK, MASONRY BEARINGS 
 

A. Masonry bearing:  Always provide solid bearing for all steel structural 
members bearing on or embedded into masonry construction. 

 
1. As detailed. 
2. If not detailed, brick bearing or grout core filled 8" X 8" up to 8' span. 
3. Over 8' span, grout filled hollow or solid masonry, 12" X 12" 

minimum, but not less than 1" X 1" per foot of span (i.e., 12' span 
12" X 12" / 20' span 20" X 20"). 

4. Embed bolts or studs into grout. 
 

2.6. CONCRETE BLOCK 
 

A. All block used shall be: 
 

1. Standard weight aggregate all locations. 
 

B. All units shall be sound, straight, free of cracks and voids and shall have 
reasonably clean, full edges.  
  
1. Block shall be 7-5/8" in height to be laid one (1) course equals eight 

inches  
2. (8").  The running dimension 15-5/8" to be placed to equal sixteen 

inches (16").   
3. Dimensional variance shall not exceed three percent (3%) between 

like units. 
 

C. Average compression strength of five (5) units at the time of delivery onto 
the job site shall be based on an 8 X 8 X 16 unit gross area compressive 
test. (This job uses 10” in some locations. The Contractor shall furnish said 
test record upon the Architect/Engineer's request.  The block shall conform 
to ASTM-C90T.  Type P-1, except block exposed to weather shall be Type 
U-1; moisture content shall not exceed three percent (3%). 

 
1. Standard weight aggregate, hollow CMU units, average of three 

tests 2000 psi gross area (3750 psi net). 
2. Hollow lightweight CMU units 1700 psi gross area (3200 psi net) 

 
D. Chippage and honeycombing in block shall be repaired to be 

indistinguishable in all exposed locations.  Repairs may be made after the 
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first coat of wall finish where a multiple coat system is employed.  Replace 
unsatisfactory units. 

 
2.7. MORTAR 

 
A. All prepared mortar shall conform to ASTM C270, Portland Cement/lime 

mortar. 
 
 

1. Concrete block, foundations, walls above grade, brick bearings, 
Type S, 1800 psi at twenty-eight (28) days. 

2. Core fill lintel bearing, etc., Type S or grout (preferred) may use up 
to 3/8" aggregate limited by flowability in large voids. 

 
B. Prepared masonry cement may be employed, such as "Brixment" as 

manufactured by Louisville Cement Company, Lone Star, Lehigh, or 
approved equal, in proportions of one (1) part masonry cement to not more 
than three (3) parts damp loose sand.  Sand shall have a fineness modulus 
of 1.96.  
 
1. Type ‘S’, all CMU and brick work except exterior veneers. 
2. Type ‘N’ exterior veneer work. 

 
C. All mortar shall include a water-reducing plasticizer  

 
1. Such as Master Craft 750HS as manufactured by Master Builders 

or approved similar product, in strict accordance with the 
Manufacturer's directions. 

2. The goal is to improve workability with less water in the mix. 
 

D. The mortar shall be installed within 2-1/2 hours of adding moisture to the 
mix.  Mortar 2-1/2 hours old shall be discarded and replaced with new. 

 
E. USE OF CEMENT ACCELERATOR OR ANTIFREEZE WILL NOT BE 

ALLOWED without negotiated provision for accommodation as agreed 
upon with the Architect. 

 
2.8. GROUT 

 
A. Where called for, grout to be per ACI 530-92. 

 
1. Minimum 2000 psi. 
2. Aggregate size per ACI 530.1. 
3. Consolidate into place. 
4. Bond beam 
5. Vertical Core fill 

 
B. Non-shrink where called for at steel bearings. 

 
1. Non-metallic cement based, ASTM C-827. 
2. Exterior rated. 
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3. Protect from freezing. 
 

C. Limited locations such as lintel bearings, may be mortar, grout or concrete 
as available. 

 
2.9. MASONRY REINFORCEMENT 

 
A. Exterior wall reinforcement double wythe, hot dip galvanized eye and pintle 

ladder style, 16" eye spacing 9-gauge by 9-gauge cross ties and 9-gauge 
eyes with adjustable seismic clip interlock and #9 gauge veneer joint 
reinforcing snapped into seismic clips. 

 
1. Dur-o-wal, D/A 3700ES, adjustable seismic tie and clip 
2. Hohmann and Bernard, LOX-ALL, adjustable seismic tie and clip 
3. Masonry Reinforcing Corp., Wire Bond Series 800 with seismic tie 

and clip 
4. Or equal 
5. See Plans for wall thickness and conditions. 

 
B. CMU wall reinforcement - single wythe, hot dip galvanized ladder style, 9-

gauge X 9-gauge. 
 

1. See Plans for wall thickness. 
2. Lap minimum 8” 
3. Lap around corners minimum 8” 

 
C. Interior wall reinforcing - single wythe, mill galvanized, or hot dipped 

galvanized ladder style, 9-gauge X 9-gauge. 
 
1. See Plans for wall thickness. 

 
D. Bond beams and vertical reinforcement as detailed shall be clean Grade 

60 deformed reinforcing steel.  Lap splices 18". 
 

1. Exterior walls use epoxy coated 
2. Interior walls use clean steel 
3. #3 or #4 bar size or as detailed 
4. May use H and B “Spyra Lox” in lieu of rebar laps in masonry. 
5. See plans for bar size and quantity. 
 

E. Control joints 
 

1. CMU, 3/8” X 24” oiled smooth bars, (1) 4” and 6” walls, (2) 8” and 
10” walls, (3) 12” and 16” walls 

2. Unbonded intersections, ½” square, hot dip galvanized, 3” x 8” x 16 
gauge mesh wall ties, 2” X 8” or as appropriate, alternate courses. 

3. Masonry veneers, ½” square, hot dip galvanized, 16 gauge mesh 
wall ties, or 6” lapped #9 wire, one side 

4. As detailed. 
 

F. Ties 
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1. To embedded steel, weld on wire ties and Vee slip anchors 
2. To intersecting walls, foundation support to wall support, galvanized 

3” x 8” x16 gauge galvanized fabric ties. 
3. Appropriate ties for other conditions, all unbounded intersections 

veneers or other conditions to be tied. 
 

2.10. FLASHING 
 

A. Through wall flashings or termite shield shall be two multiple piece flexible 
long life adhesive type such as: 
 
1. Hohmann and Bernard H&B Mighty Flash 
2. W R Grace Perma Flash 

 
B. Splicing cement 

 
1. Shall be modified asphalt cement for metal flashing for all horizontal 

laps.  Not required for joints lapped shingle fashion  
2. Not required for adhering flexible types. 

 
 

C. At through wall louvers provide: 
 

1. Full wall width sill flashing.  Coordinate with Mechanical Contractor.  
Flashing shall be 30 gauge stainless steel or as detailed.  Provide 
1/2" turned up back edge and jamb edges and seal corner where 
possible. 

2. Drip flashings above louver. Coordinate with louver style. 
 

2.11. MOISTURE REPELLENT:  SEE 07 2400 
 

2.12. INFILTRATION BARRIOR, See 07 2400 and EIFS specification for barrier by EIFS 
applicator.  

 
2.13. WEEP ROPES:  5/16” ~ 3/8” cotton rope x 12” to 16” long 
 
 

3. EXECUTION 
 

3.1. WORK INCLUDED 
 
A. All masonry work and materials and associated work to complete the 

project and work indicated on the drawings. 
 

B. General Contractor shall furnish all labor and materials and complete all 
masonry work, of every nature, called for on the accompanying drawings, 
as need to complete the work and specified herein these Specifications. 
 

C. OPENINGS 
 
1. The Contractor shall leave or cut all of the openings in masonry 
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construction required for work by the other Contractors and/or 
Subcontractors. 

2. Provide and install lintels of proper size over all openings needed. 
3. Where said lintel sizes are not established by schedule on the 

Drawings or herein these Specifications, sizes shall be determined 
in conference with the Architect. 

4. Install sleeves in the walls as provided by the various Contractors 
and Subcontractors at locations as directed. 

5. Provide openings in walls as coordinated with other contractor/sub 
contractors in a timely fashion prior to construction of the work and 
when noted on the drawings. 
 

D. INSTALLATION OF MASONRY 
 

1. This Contractor shall make all repairs needed at masonry openings, 
etc., after other Contractors and Subcontractors have completed 
their work. 

2. All masonry work shall be laid straight, plumb and true, and in a 
workmanlike manner, employing full head joints and continuous 
bed joints. 

3. All masonry walls are to be carried up to the exact heights that are 
properly leveled for sills, joists, beams, floors, etc.  All masonry shall 
be properly protected from damaging weather.  The Contractor shall 
be completely responsible, and shall replace, at his own expense, 
all masonry which, in the Architect's opinion, has been damaged by 
adverse weather conditions. 

4. Where masonry work is called for to be laid up immediately over 
structural steel, a header course shall be laid directly over the steel. 

5. All masonry units shall be sound and reasonably straight as judged 
by the Architect, in keeping with specific use to which the units are 
put.  Unit sizes shall be standard for the material and shall comply 
with the coursing set forth on the Drawings. 

 
 

6. All joints shall be struck evenly and regularly and, in a manner, and 
style as shall be determined in conference with the Architect. 

 
a. All put-log holes shall be determined in conference with the 

Architect. 
b. All put-log holes shall be carefully filled and struck. 
c. All head bed joints shall be cut clean at their intersections. 
 

7. Wherein the Drawings show masonry fill-in at the abandoned 
openings, the same shall comply with these documents, with each 
face finished to match the existing adjacent wall finish. 
 

E. MASONRY BEARINGS: 
 
1. All steel or concrete beams, lintels, headers, columns, precast 

concrete require solid bearing. 
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a. Embeds when called out in schedules or detailed. 
b. Core filled and re-bar walls as noted on plans or details 
c. Brick or grouted bearings 

 
1) As detailed 
2) Joists and beams 

 
a) If not detailed not less than 8” x 8” or 1” x 1” 

per foot of span, i.e. 15’ span 15” x 15”, 20’ 
span 20” x 20”, (whichever is greater) 

b) Bearings are intended to be approximately 
450 psi bearing load and spread the load out 
to 60 psi on the gross area. 

 
d. Set joist bearing plates, embed studs. 
e. Set Beam bearing plates and anchor bolts as coordinated 

with the steel work. 
 

3.2. INSTALLATION 
 

A. BONDING 
 

1. All masonry work shall be bonded unless specifically indicated 
otherwise on the accompanying Drawings or herein these 
Specifications. 

2. All piers shall be bonded each course, insofar as this is practical.  
All walls and piers intersecting structural walls shall be bonded with 
structural wall every other course. 

3. Where bonding is not practical, approved galvanized metal ties 
shall be used and the ties shall be set approximately one (1) per 1¾ 
square feet of wall surface. 

4. All block work shall be laid in common bond. 
5. Bond intersecting corners of foundation supported walls. 
6. Rake and caulk and tie intersecting walls slab supported with 

foundation supported. 
 

B. JOINTS, BACKPLASTERING AND PARGING 
 

1. All joints shall be struck evenly and regularly and in a manner and 
style as shall be determined in conference with the Architect.  All 
put-log holes shall be carefully filled and struck.  Head and bed 
joints shall be cut clean at their intersections. 

2. All head and bed joints in all masonry work shall be full joints and 
SHALL BE CROSS WEBBED when possible. 

3. Tool all joints with V groove or round groove toll as directed. 
 
 

C. COLD WEATHER CONSTRUCTION 
 

1. Strictly comply with ACI 530-99/ASCE 5-99/TMS 402-99. 
2. Implement the following requirements when the ambient 



 
04 2000 - 9 Unit Masonry 

A/E #2575 3521 
 

temperature falls below 40 deg. F. or the temperature of masonry 
units is below 40 deg. F. 

3. Do not lay masonry units having a temperature below 25 deg. F.  
Remove visible ice on masonry units before the unit is laid in the 
masonry. 

4. Heat mortar sand or mixing water to produce mortar temperatures 
between 60 deg. F. and 120 deg. F. at the time of mixing.  Maintain 
mortar above freezing until used in masonry. 

5. When the ambient temperature is between 25 deg. F. and 20 deg. 
F., use heat sources on both sides of the masonry under 
construction and install windbreaks when wind velocity is in excess 
of 15 mph. 

6. When ambient temperature is below 20 deg. F., provide an 
enclosure for the masonry under construction and use heat sources 
to maintain temperatures above 32 deg. F. within the enclosure. 

7. When mean daily temperature is between 40 deg. F. and 32 deg. 
F., protect completed masonry from rain or snow by covering with 
a weather-resistive membrane for 24 hours after construction. 

8. When mean daily temperature is between 32 deg. F. and 25 deg. 
F., completely cover completed masonry with a weather-resistive 
membrane for 24 hours after construction. 

9. When mean daily temperature is between 25 deg. F. and 20 deg. 
F., completely cover completed masonry with insulating blankets or 
equal protection for 48 hours after construction. 

10. When mean daily temperature is below 20 deg. F., maintain 
masonry temperature above 32 deg. F. for 24 hours after 
construction by enclosure with supplementary heat, by electric 
heating blankets, by infrared heat lamps, or by other acceptable 
methods. 

11. Do not lay glass unit masonry during cold weather construction 
periods. 

 
D. HOT WEATHER CONSTRUCTION 

 
1. Strictly comply with ACI 530-99/ASCE 5-99/TMS 402-99. 
2. Protect from wind when air temperature exceeds 90 deg. F. 
 

E. RAIN / FLOWING WATER 
 

1. Protect newly laid masonry from exposure to rain or running water. 
2. Consult A/E prior to surface repair of eroded joints in an unexpected 

exposure. 
 

F. REINFORCING 
 

1. Horizontal joint reinforcing 
 

a. Reinforcing shall be placed in bed joints continuous at 16" 
spacings, measured vertically, beginning a maximum of 16" 
above footing.  Extra reinforcing in the first bed joint 
immediately above and below openings shall be continuous 
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for a distance of 4'-0" beyond each jamb of the opening. 
b. Lap reinforcement sufficiently at splices, 8" minimum, to 

ensure continuity; corners shall be cut and bent. 
c. Reinforcing shall not pass through vertical masonry control 

joints, except where required for structural reasons as noted 
on the Drawings. 

d. Reinforcing shall be proper size for all thicknesses. 
e. See Drawings for Bond Beams. 
f. Pintle and tie veneer reinforcing loops, min. one (1) per two 

(2) sq. ft. 
 

1) Seismic clips and wire in brick joints. 
 

G. CLEANING DOWN FINISHED MASONRY:  All block work shall be 
cleaning of mortar drippings, joints finished down, and the entire surface 
stoned or brushed as required and chips repaired. 

 
H. Windbreak and wall to wall anchorage 

 
1. Wherein the Drawings indicate new exterior masonry wall abutting 

existing masonry walls, provide the following system: 
 
a. 4" X 4" X 1/4" windbreak steel angle full height of 

intersection walls/leg bolt to (E) wall - 3/8" dia. X 4" at 
approximately 2'-8" spacing. 

b. Provide corrugated anchors/wall to wall at 8" spacing/each 
wythe. 

c. Provide foam rope and sealant bead struck smooth/full 
height at exposed wall intersections. 

 
2. Wherein the Drawings indicate interior new masonry walls abutting 

existing masonry walls, 
 

a. Provide ¼” drilled shear pins spaced max. 16" vertically per 
wythe/two (2) ties per wythe where masonry wythe exceeds 
6". 

b. Where new walls abut existing masonry walls exposed to 
view/rake the joint and provide paintable sealant bead 
struck smooth. 
 

 
END 04 2000 
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DIVISION 5 - METALS 
Section 05 1200 - Structural Steel 

1. GENERAL 
 

1.1. DESCRIPTION 
 

A. Provide structural steel as shown on the Drawings and specified herein, 
including but not necessarily limited to: 

 
1. All steel normally falling under definition of structural steel as set 

forth in latest edition of AISC Code of Standard Practice, Section 2. 
2. All steel items reasonably implied but not specifically mentioned on 

the Drawings or specified herein to render work secure and 
complete.  This includes all connections and erection accessories. 

3. All structural steel (beams, lintels, bearing plates, etc.) exposed to 
the building exterior envelope - atmosphere shall be galvanized 
(see 2.1.F.) and finish coated/09 90 00) after shop welding. 

 
1.2. RELATED WORK 

 
A. Specified elsewhere: 

 
1. DIVISION 00 – PROCUREMENT REQUIREMENTS 
2. DIVISION 01 – ADMINISTRATIVE REQUIREMENTS 
3. 03 3000 – Concrete 
4. 03 4113 Hollow Core Precast 
5. 04 2000 – Unit Masonry 
6. 05 5500 – Metal Fabrications 

 
1.3. QUALITY ASSURANCE 

 
A. Manual of AISC, Fourteenth Edition – Allowable Stress Design (ASD) 

 
1. ASIC "Code of Standard Practice for Steel Buildings and Bridges" 
2. AISC "Specifications for the Design, Fabrication and Erection of 

Structural Steel of Buildings" including Supplement No. 3 
 

B. Independent Construction Materials Testing will be provided on this project, 
as specified under specification 01 4500 within the $15,000 allowance in 
the General work contract. 

 
C. ASTM A6-72 "General Requirements for Delivery of Rolled Steel Plates, 

Shapes and Bars for Structural Use" 
 

D. AWS - "Standard Code of Arc and Gas Welding in Building Construction" 
 

E. "Specifications for Assembly of Structural Joints Using High Strength Steel 
Bolts" as approved by the Research Council on Riveted and Bolted 
Structural Joints of the Engineering Foundation 

 
F. Prime coat, whether factory or field applied, shall have nicks and skins 

touched up, wherein the primer coat is the final coat or the primer coat is 
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base for the pursing coatings. 
 

G. Structural welding shall be completed by certified welders in shop or field. 
 

1. Non structural critical welds such as back to back lintels, 
accessories welded to structure, masonry accessories such as wire 
ties, may be welded by a competent welder subject to inspection for 
uniform penetration and good appearance. 
 

H. PROOF TESTING SERVICES Testing shall be applicable only 
whereupon the Architect/Engineer has rejected the Contractor's work and 
so notified the Contractor thereof. 

 
I. The Contractor may employ, at his own expense, a Testing Laboratory (or 

laboratories) selected by the Architect/Engineer to perform all tests and 
submit reports of all tests specified. 

 
J. The Testing Laboratory shall be responsible for conducting and interpreting 

the tests and shall state in each report whether or not the test results 
conform to the Contract Documents. 

 
K. The Owner may employ an independent inspector. 

 
1.4. SUBMITTALS 

 
A. Submit shop drawings with complete fabrication and erection details and 

schedules in accord with Section 01 7800, Project Closeout.  
 

1. Shop drawings shall have been thoroughly checked by the 
Fabricator before being submitted to the Architect/Engineer for 
review.  Review is a precautionary measure only and shall not 
relieve the Fabricator of full responsibility of correctness of all 
materials, sizes, dimensions and details. 

2. In case structural sections or details indicated on Drawings cannot 
be readily obtained, substitution of sections of details of equal 
strength which conform tot he requirements of design may be made 
only if approved. 

3. Fabrication shall not proceed until shop drawings have been 
reviewed.  Fabrication, assembly and erection shall conform to 
reviewed and approved shop drawings.   

 
2. PRODUCTS 
 

2.1. MATERIALS 
 

A. Structural Steel:  ASTM A 36-70a. 
 

B. Welding Electrodes:  AWS Specifications, Designation A233 (E-60 or E-
70) 

 
C. High Strength Bolts: ASTM A325-71a – beam to beam / beam to column 
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1. Always provide washers. 
2. Beveled washers where needed. 

 
 
 

D. Standard Bolts:  ASTM A 307-76b – anchor bolts 
 

E. Rivet Steel:  ASTM A 502-76 
 

F. Galvanizing:  ASTM A 123 two (2) oz. per square foot for all steel 
embedded in exterior walls supporting the exterior wythe (brick). 

 
G. Priming:  All steel shall be given one (1) shop coat (two coats for members, 

embedded in exterior walls) of Red Oxide Alkyd primer, lead free. 
 

2.2. FABRICATION 
 
A. Material shall be properly marked and match-marked where field assembly 

so requires.  The sequence of shipments shall be such as to expedite and 
minimize the field handling of material. 
 

B. Beams and girders shall be cambered as required for loading conditions. 
 

C. Built up sections assembly by welding shall be free of warpage and all axes 
shall have true alignment. 

 
D. Welding   

 
1. Welds not specified otherwise shall be continuous fillet welds, using 

not less than the minimum fillet as specified by AWS. 
2. 1/16" less than thinnest material up to 1/4" weld, then as specified. 
3. Structural welding shall be completed by certified welders in shop 

or field. 
4. Non structural critical welds such as back to back lintels, 

accessories welded to structure, masonry accessories such as wire 
ties, may be welded by a competent welder subject to inspection for 
uniform appearance and penetration. 

 
E. Take field measurements as required to verify and supplement dimensions 

shown on the Drawings. 
 

F. Provide anchor bolts and embedded plates for anchoring structural steel to 
the supporting concrete and masonry.  Furnish, as soon as possible, 
detailed plans showing exact locations of all bolts to be built into concrete 
or masonry.  Furnish templates as required. 

 
G. Connections: 

 
1. Field connections shall be bolted, unless otherwise noted on the 

Drawings.  Field welded connections shall be used only where they 
are specifically shown on the Drawings or with A/E's approval. 
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a. Beams bearing on column cap plates may employ slotted 
holes for easy field fit. 

b. Beam to beam or beam web connections are bearing type 
connection.  Properly tighten turn of nut or torque wrench. 

2. Shop connections may be riveted, welded or bolted with high 
strength bolts at Contractor's option.  All shear connections shall be 
welded or bolted with high strength bolts. 

3. If high strength bolts are used, they shall be installed in strict 
compliance with AISC Specifications and ASTM A325 requirements 
for installation of A325 bolts. 

4. All structural critical field and shop welds shall be by certified welder 
only.  The Certificates should be available for inspection by the 
Architect/Engineer. 

5. All connections not specifically shown shall fully develop critical 
load for member being connected. 

6. Bolts, where used, shall have cut washers under nuts and no 
threads allowed to bear on parts being connected. 

7. Bearing ends of columns shall be milled or sawed for true bearing 
on base plates.  Rough bearing ends shall not be used. 
 

H. Masonry to steel tie 
 
1. All columns adjacent to or embedded into unit masonry shall have 

adjustable anchors at alternate block courses, 16” spacing up 
contact side(s) of steel. 

2. All beams with masonry above shall have not less than 3” x 3/8” 
studs at 24” unless specifically detailed otherwise. 

3. See Drawings for specific exceptions and designations. 
 

2.3. CLEANING - SHOP PAINTING 
 
A. All steel furnished shall be cleaned of rust, mill scale, dirt and foreign matter 

before application s to shop coat of paint. 
 

B. Paint structural steel with one (1) coat of red oxide VOC compliant primer 
suitable for field painting with acrylic systems or DTM paint.   

 
1. Apply additional coats as needed on surfaces skinned, nicked, 

burnt or peeled after assembly and erection.   
2. Steel embedded in exterior masonry wall such lintels and beams 

shall be hot dip galvanized 
 

C. All steel under this heading, unless specifically noted otherwise shall be 
given one (1) smooth, shop coat of 2 mil dry film thickness. 

 
D. Hand clean and solvent-clean all unpainted and damaged shop coat areas 

and touch up with a compatible shop coat primer. 
 

2.4. GALVANIZING - all lintels embedded in and supporting exterior face brick shall be 
hot dip galvanized. Only the portion effecting brick work is required to be 
galvanized. 
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3. EXECUTION 
 

3.1. INSTALLATION 
 

A. Material stored at the job site shall not exceed design loads on structures 
so the members will not be distorted or otherwise damaged and all 
materials shall be protected against corrosion or deterioration. 

 
B. Confer with other contractors and procure necessary templates and other 

information required to establish number, size and location of holes or other 
details necessary for attachment of blocking, windows, purlins. 

 
C. Burning shall not be used to form holes, enlarging of holes or matching of 

unfair holes. No member shall be altered in field unless approved IN 
WRITING by the Architect/Engineer. 

 
D. Throughout all phases of erection and construction temporary bracing shall 

be introduced wherever necessary to take care of all loads to which 
structure may be subjected including equipment and operation of same.  
Wherever piles of material, erection equipment, or other loads are carried 
during erection, proper provisions shall be made to safely support these 
abnormal loads. 

 
E. All members shall be cut neat, square and should be erected true and flush 

without twists and open joints.  Light drifting to draw holds together may be 
used.  Reference should be made to codes and specifications listed in this 
Section under Quality Assurance which governs all phases of fabrication, 
details, erection and workmanship.  Responsibility for all errors of 
fabrication and for proper fitting of various members shall be assumed by 
the Contractor. 

 
F. Column bases shall be set on steel shims.  Grouting of column bases shall 

be with a non-shrink, non-metallic grout. 
 

G. All steel exposed to view shall be free of surface imperfections and ground 
off to true surfaces.  Exposed welds shall be ground smooth. 

 
H. Provide steel lintels at all locations of mechanical work passage through 

walls. 
 

1. Locate in conjunction with mechanical installers. 
 

3.2. CONSTRUCTION BRACING 
 

A. A/E design and detailing is for finished product only.  Erection rigging, 
bracing and handling practices are the Contractor's responsibility. 

 
1. A/E neither directs nor schedules installation. 
2. A/E inspects only for installation conditions related to finished 

product. 
 

B. Provide all necessary additional bracing, clips, anchors and reinforcement 
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as needed. 
 

1. Remove after erection when exposed to view or when design load 
shifts will result. 

 
3.3. ANCHORAGE 

 
A. All structural steel shall be mechanically anchored. 

 
1. As detailed. 
2. Similar to detailed work for items not specifically detailed. 

B. Masonry lintels may be an exception. 
 

1. Loose set except where noted. 
2. Weld back to back lintel angles 2" weld at 12" spacing top to bottom. 

 
C. Fully embed steel in masonry unless detailed otherwise directed by A/E in 

field. 
 

3.4. PROOF INSPECTIONS 
 

A. Welded connections shall be inspected by the  selected CMT consultant or 
Architect/Engineer in accordance with the following: 
 
1. All welds will be visually inspected for minimum size, length and for 

defects. 
 

B. Bolted connections will be inspected in accordance with the following: 
 

1. High strength bolted connections shall be checked and approved 
by the "inspecting wrench" method outlined in the "Specifications 
for Assembly of Structural Joints Using High Strength Steel Bolts" 
hereinbefore specified. 

2. Proof test as requested by the Architect. 
 
 
 
 
END 05 1200 
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DIVISION 5 - METALS 
05 3100 – Metal Decking 

 
1. GENERAL 
 

1.1. BASE BID WORK INCLUDES 
 

A. Mezzanine decking 
 

1.2. ALTERNATE BID WORK INCLUDES 
 

A. None. 
 

1.3. UNIT COST WORK INCLUDES 
 

A. None 
 
2. PRODUCTS 
 

2.1. MATERIALS  
 

A. Metal Decking - mezzanine 
 

1. Decking, Type UFX 24 gauge or UFX-36 26 gauge 
2.  ¾’ puddle welding or pneumatic pins  (or Type B or F or UFX-2 x 26 

or heavier gauge as might be available for timely delivery). 
 
a. 12/12/12 anchor spacing along support members. 

 
1) Weld washers for decking less than 22 gauge 

 
b. Mechanical fastener systems, ¼” minimum pneumatic, tested 

to not less than: 
 
1) fastener 500 lb pull out/600 lb shear ultimate average 

test rating. 
2) Decking 200 lb pull over/200 pound shear. 
 

 
c. Subject to approval Power actuated drive fasteners with 

tested pull out/pull over for selected deck and structure. 
d. Mid span lap screws at spans exceeding 34” 

 
1) Not less than # 8 self drill or equivalent 
2) Place at 1/3 span points. 

 
B. Reinforcing Flat Metal 

 
1. 16 gauge galvanized x minimum 16” wide, as required for change in 

direction or deck transitions, ridge, valley or similar conditions. 
 
a. Fasteners # self tap screws pattern as conditions warrant. 
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b. Areas subject to reinforcement are to be laid out in 
conference on site with the A/E representative 
 

C. Trim and closure pieces 
 
1. Provide 16 gauge or as detailed deck perimeter closures  
2. At all roof perimeters, J edge closure 
3. All points of discontinuity 
4. Roof edges to wall closure pieces to be installed following insulation 

work to seal deck connection. 
 
3. EXECUTION 
 

3.1. INSTALLATION 
 

A. Openings in structural decking. 
 
1. Openings greater than 16” should be reinforced 
2. Openings greater than 23” should receive structural frame  

 
a. Consult with A/E if frame is not called for or opening was not 

anticipated. 
b. Provide foam seals where appropriate.  

 
B. Reinforcing flat metal 

 
1. The intent is none or minimum locations. 
2. Where deck changes direction, or is warped and misaligned 
3. Where deck requires cutting top of deck to fit or bend to slope 

change. 
4. Any odd closures which become necessary such as over cut 

openings, wall closures, etc. 
 

C. Provide anchorage to structure. 
 

1. Anchorage is directly to main structural 12/12/12 along supporting 
members. 
 
a. Anchorage screws approved mechanical screws, pneumatic 

actuated  or ¾” puddle welds with weld washers. 
 
1) Provide test data on any mechanical fastening 

system 
2) Puddle welds by certified welder and inspected for 

integrity 
 

 
 
END 05 3100 
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DIVISION 5 - METALS 
Section 05 5500 - Metal Fabrications 

1. GENERAL 
 

1.1. WORK INCLUDES 
 

A. Base Bid 
 

1. Contractor shall provide incidental metal work required and shown 
on the Drawings. 

2. A schedule of miscellaneous metal work is included on the 
drawings but may not have every incidental sub-structural or detail 
metal work delineated in the schedule 

3. Contractor shall: 
 

a. Consult the drawing for incidental, ornamental and safety 
fabricated metal work. 
 
1) Railings 

 
a) Stair 
b) Mezzanine railings and gates 

 
(1) See structural sheet S104 
 

2) Lintels 
3) Stairs 

 
a) Stringers 
b) Treads 
c) Risers decks 

 
4) Roof opening or suspended equipment supports 

 
a) If not provided in pre-engineered building 

package 
b) Mechanical 

 
5) Bollards 

 
b. Take field measurements and submit Shop Drawings. 
c. Hangers. 
d. Mechanical equipment supports. 

 
1.2. RELATED WORK 

 
A. Specified elsewhere 

 
1. 03 3000 - Concrete 
2. 04 2000 - Unit Masonry 
3. 06 1000 - Rough Carpentry 
4. 06 2000 - Finish Carpentry 
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5. 07 6200 - Sheet Metal Flashing & Trim 
6. 07 9200 - Sealants & Caulks 
7. 09 9000 - Painting 
8. DIVISION 23 - MECHANICAL 
9. DIVISION 26 - ELECTRICAL 

 
1.3. REFERENCES 

 
A. ASTM A36-77a - Structural Steel 

 
B. ASTM A53-80 - Hot-Dipped, Zinc-coated, Welded and Seamless Steel 

Pipe 
 

C. ASTM A307-80 - Low-Carbon Steel Externally and Internally Threaded 
Fasteners 

 
D. ASTM A325-80a - High Strength Bolts for Structural Steel Joints 

 
E. ASTM A386-78 - Zinc-Coating (Hot-Dip) on Assembled Steel Products 

 
F. ASTM A123-A - 2 oz. Hot Dipped Galvanizing 
 
G. AWS D1.1 - Structural Welding Code 

 
H. Paint - See Section 09 9000 

 
1.4. QUALITY ASSURANCE.  Regulatory Requirements:  Illinois Steel Products 

Procurement Act, as amended (Illinois Revised Statutes, ch. 48, par. 1801 et. 
seq.). 

 
1.5. SUBMITTALS 

 
A. Submit Shop Drawings in accordance with 01 3300. 

 
1. Indicate profiles, sizes, connection attachments, reinforcing, 

anchorage, size and type of fasteners, and accessories. 
2. Include erection drawings, elevations, details as applicable. 
3. Indicate welded connections using standard AWS welding 

symbols.  Indicate net weld lengths. 
4. Prepare structural Shop Drawings under seal of a professional 

structural engineer registered in the State of Illinois. 
 

1.6. DELIVERY, STORAGE AND HANDLING 
 

A. Deliver and store products to site in accordance with 00 2213/1.14. 
 
2. PRODUCTS 
 

2.1. MATERIALS 
 

A. Steel Sections:  ASTM A36-77a. 
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B. Steel Tubing:  ASTM A53, Grade B. 
 

C. Bolts, Nuts, and Washers:  ASTM A36-77a minimum. 
 

D. Welding Materials:  AWS D1.1; use correct type for materials being 
welded. 

 
E. Primer:  Red for shop application and field touch-up.  See Section 09 

9000. 
 

2.2. FABRICATION 
 

A. Verify dimensions on site prior to shop fabrication. 
 

B. Fabricate items with joints tightly fitted and secured. 
 

C. Fit and shop assemble in largest practical sections for delivery to site. 
 

D. Grind exposed welds flush and smooth with adjacent finished surface 
finished surface.  Ease exposed edges to a 1/8" uniform radius. 

 
E. Exposed Mechanical Fastenings:  Flush countersink screws or bolts, 

unobtrusively located, consistent with design of structure, except where 
specifically noted otherwise. 

F. Make exposed joints butt tight, flush and hairline. 
 

G. Supply all components for anchorage of metal fabrications.  Fabricate 
anchorage and related components of same material and finish as metal 
fabrication, except where specifically noted otherwise. 

 
H. Hot dip galvanized metal fabrication where indicated on the Drawings or 

in these specifications 
 

2.3. PRIMING PROTECTIVE COATINGS 
 

A. Clean surfaces of rust, scale, grease, and foreign matter prior to finishing. 
 

B. Clean all ferrous metal in accordance with applicable requirements of 
SSPC-SP1 (Solvent Cleaning) followed by cleaning with applicable 
requirements of SSPC-SP2 (Hand Tool Cleaning). 

 
C. Apply specified primer to all ferrous metal surfaces by brush or spray to a 

dry film thickness of 2 mils.  (100% cover) 
 

D. Paint with bituminous coating dissimilar metals which are or will be in 
contact with on another.  Coating shall not extend onto surfaces which will 
be exposed. 

 
E. Primer paint applied on ferrous materials shall be in accordance with 

Section 09 9000. 
 
3. EXECUTION 
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3.1. PREPARATION 

 
A. Obtain Architect/Engineer's WRITTEN APPROVAL prior to site cutting or 

making adjustments not scheduled. 
 

B. Clean and strip site primed steel items to bare metal where site welding is 
scheduled. 

 
C. Make provision for erection loads with temporary bracing.  Keep work in 

alignment. 
 

3.2. INSTALLATION 
 

A. Install items plumb and level, accurately fitted, free from distortion or 
defects. 

 
1. In case of stair railing - parallel to stair noses. 

 
B. Perform field welding in accordance with AWS D1.1. 

 
C. After installation, touch-up, field welds, scratched or damaged surfaces 

with primer.  Primer shall be same material as shop primer. 
 

D. Bollards: 8’ x 6” std steel pipe, galvanized pipe or hot dip galvanize 
 

1. 44” in ground 50” out 
2. Concrete fill 
3. Set into I cubic yard concrete foundation below slab 
4. Provide OSHA yellow, Ribbed HDP covers x 56” +/- 

 
a. Such as Grainger catalog, Ribbed yellow 
b. https://www.grainger.com/category/security/access-

barriers-and-crowd-control/bollard-covers-and-post-
sleeves?brandName=GRAINGER+APPROVED&filters=br
andName 

c. Four (4) per overhead door 
d. Two (2) outside building corners North end 
e.  

 
3.3. MISCELLANEOUS FRAMES AND SUPPORTS 

 
A. Provide miscellaneous metal angles, plates and assemblies shown on 

Drawings with anchors, bolts and accessories required, including but not 
necessarily limited to the following: 

 
1. Steel lintels at all openings/typical per opening shown on the 

Drawings. 
2. Clip angles 
3. Seat angles 
4. Sub-structural members per Detail Drawings 
5. Pipe hangers 

 

https://www.grainger.com/category/security/access-barriers-and-crowd-control/bollard-covers-and-post-sleeves?brandName=GRAINGER+APPROVED&filters=brandName
https://www.grainger.com/category/security/access-barriers-and-crowd-control/bollard-covers-and-post-sleeves?brandName=GRAINGER+APPROVED&filters=brandName
https://www.grainger.com/category/security/access-barriers-and-crowd-control/bollard-covers-and-post-sleeves?brandName=GRAINGER+APPROVED&filters=brandName
https://www.grainger.com/category/security/access-barriers-and-crowd-control/bollard-covers-and-post-sleeves?brandName=GRAINGER+APPROVED&filters=brandName
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3.4. MISCELLANEOUS SPECIALTIES 
 

A. Provide miscellaneous assemblies shown on the Drawings, with anchors 
and accessories required, including but not limited to: 

 
1. Schedules on Sheet S-1.4 

 
a. Miscellaneous steel 
b. Lintels 
c. Although this specification endeavors to schedule 

miscellaneous steel details and installation may indicate 
additional items. 

d. Stairs and railings Sheets S103 and S104 
2.  
3. See details and structural plans for additional miscellaneous steel 

used throughout the work 
END 05 5500 
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DIVISION 06 – WOOD PLASTICS AND COMPOSITES 
Section 06 1000 – Rough Carpentry 

1. GENERAL   
 

1.1. REQUIREMENTS INCLUDE 
 

A. The Contractor shall provide rough carpentry (white wood) as shown on 
the Drawings, specified herein, and as needed to complete the work. 

 
1. Treated lumber is not specified or required unless required by 

application, code or ground contact.  If treated is employed, 
fasteners must be rated for exterior treated use or be stainless 
steel.  

2. Framing, blocking, furring and miscellaneous carpentry. 
 

1.2. RELATED WORK 
 

A. Specified elsewhere 
 

1. Means and methods, AIA A201 General Conditions and 
Supplementary General Conditions. 

 
1.3. PRODUCT DELIVERY, STORAGE AND HANDLING 

 
A. Immediately upon delivery to site, place materials in area protected from 

weather. 
 

B. Store materials a minimum of 6 in. (150 mm) above ground on framework 
or blocking and cover with protective waterproof covering, providing 
adequate air circulation or ventilation. 

 
1. Do not install wet materials 

 
C. Seasoned materials shall not be stored in wet or damp areas. 

 
2. PRODUCTS 
 

2.1. MATERIALS 
 

A. Lumber 
 

1. Dimensions 
 

a. Specified lumber dimensions are nominal:  verify actual filed 
conditions and field verify dimensions and provide materials 
required to accomplish the intent of the details shown. 
 
1) Rip or adjust sizes as needed to accomplish detail 

results. 
 
b. Lumber dimensions conform to industry standards 
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established by the American Lumber Standards Committee 
and the rule writing agencies. 

 
2. Moisture content:  Nineteen percent (19%) maximum at time of 

permanent close in of building or structure, for lumber 2" or less 
nominal thickness. 

3. Surfacing:  surface four sides (S4S), unless otherwise shown, or 
specified. 

4. General framing lumber:  Nominal 2” (51 mm) to 4” (102 mm) thick 
X 2” (51 mm) to 12” (306 mm) wide/deep: 
 
a. Any commercial softwood species, stud/standard grade 

unless otherwise noted or specified.  
b. Free of unruly warp or wind, bark, splits or major defects 

affecting the strength or stability of the board or ability to 
maintain line and level.  

 
5. Structural Framing lumber:  Nominal 2” (51 mm) to 4” (102 mm) 

thick X 2” (51 mm) to 12” (306 mm) wide/deep: 
 
a. Yellow Pine, Douglas Fir, Hemlock or other approved 

species, grade stamped. 
b. Not less than Construction grade for bearing stud walls and 

plates, unless noted otherwise. 
c. Not less than #1 and better for horizontal framing, unless 

noted otherwise 
d. Not less than Select Structural for horizontal free span 

framing where span to nominal depth ratio exceeds: 
 
1) Roof joists – 25/Roof Beams – 15 
2) Ceiling rafters - 20 
3) Floor joists – 18/Floor Beams – 12 
4) LVL and Glue Lam type products may be considered 

if appearance is not an issue. 
 
6. Boards:  1 in. (25 mm) to 2 in. (51 mm) thick; any commercial 

softwood species, unless otherwise shown or specified. Furring and 
grounds shall be minimum No. 1 Common Grade. 
 

B. Heavy timber structure, nominal 4” x 6” or larger primary members. 
 
1. May be Glue Lam, Micro Lam or similar manufactured timber 

product 
 

a. Sized on drawings 
b. Bending  Fb =2400 or greater min. 
c. Elasticity E = 1.8 x 106 min. 
d. Compression parallel Fc 750 min. 
e. Shear Fv =275 min. 
f. Waterproof glue 
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2. May be Structural graded #2 or better, fir larch or southern yellow 
pine. 

 
a. Kiln dried,  
b. Straight 
c. Free of parallel to grain splits and major checks. 
d. Graded not less than 1500 psi in bending. 

 
C. Plywood:  CDX exposure rated and clearly stamped on material, 

thicknesses and listed on Drawings. 
 

1. 5 ply minimum. 
 

D. Rough Hardware: 
 

1. Any hardware used in treated lumber or plywood shall be stainless 
steel or finish rated for treated lumber exterior use. 

2. Any fasteners used in exposed to weather applications shall be 
stainless steel, or other corrosion finished appropriate for the 
application, zinc plated is not a weathering corrosion finish. 

3. Drawings may detail framing plates, and accessories: 
 
a. TECO, Simpson, Phoenix or similar, galvanized minimum. 
b. Details may use catalog numbers for one of the above, to 

establish shape, gage and load applications, but similar 
shapes by all may be used. 

 
4. Bolts:  FS FF-B-575C 
5. Nuts:  FS FF-N-836C 
6. Expansion Shields:  FS FF-B-561C (limited use, see Drawings) 
7. Lag Screws and Bolts:  FS FF-B-561C 
8. Toggle Bolts:  FS FF-B-588C 
9. Wood Screws:  FS FF-S-111C 
10. Nails and Staples:  FS FF-N-105B 
11. FABCO/H-3, or equal, Stainless Steel Top Seal Fasteners 
12. Top Seals/H-3 Stainless Steel, Carbon Steel and Cadmium plated 

as applicable with Weath-R-Seal washers 
13. Tuff Tites #305 Stainless Steel and Cadmium plated as applicable. 
14. Top Seal/H-3 stainless steel, cadmium plated and carbon steel (as 

applicable) structural screws. 
15. RED HEAD, Fastenal, Hilti or approved equal, structural rated stud 

anchors 
 
a. Wedge type, double wedge when noted 
b. Epoxy 
c. Drive in type 

 
E. Heavy timber connectors 

 
1. TECO, Simpson, Phoenix or similar, galvanized minimum. 
2. Details may use catalog numbers for one of the above, to establish 
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shape, gage and load applications, but similar shapes by all may 
be used. 

3. See drawings for selections using Simpson catalog 
 
a. Miter intersection HSULC 412 
b. Perpendicular HUCTF 412 
c. Tie down HTS 30” 
d. All 16 gauge or heavier 

 
2.2. QUALITY ASSURANCE 

 
A. Grading Rules: 

 
1. Lumber grading rules and wood species shall conform with 

Voluntary Product Standard PS 20-75. 
2. Grading rules of the following associations shall also apply to 

materials produced under their supervision: 
 

a. Northeastern Lumber Manufacturer's Association, Inc. 
(NELMA). 

b. Southern Pine Inspection Bureau (SPIB). 
c. West Coast Lumber Inspection Bureau (WCLIB). 
d. Western Wood Products Association (WWPA). 
e. Redwood Inspection Service (RIS). 

 
3. Plywood shall conform to the following: 

 
a. Softwood Plywood - Construction and Industrial:  Product 

Standard PS 1-74. 
b. Hardwood Plywood:  Product Standard PS 51-71. 

 
B. Identify all lumber and plywood by official grade marks. 

 
1. Lumber:  Grade stamp to contain symbol of grading agency, mill 

number or name, grade of lumber, species or species grouping or 
combination designation, rules under which graded, where 
applicable, and condition of seasoning at time of manufacture. 

 
a. S-GRN:  Unseasoned. 
b. S-Dry:  Maximum nineteen percent (19%) moisture content. 
c. MC-15 or KD:  Maximum fifteen percent (15%) moisture 

content. 
d. Dense. 

 
2. Softwood Plywood:  Appropriate grade trademark of American 

Plywood Association. 
 

a. Type, grade, class and identification index. 
b. Inspection and testing agency mark. 

 
C. Requirements of Regulatory Agencies: 
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1. Preservative Treated Lumber and Plywood:  American Wood 
Preservers Bureau, Quality Mark. 

 
3. EXECUTION 
 

3.1. PREPARATION 
 

A. Examine receiving surfaces and verify that no rot or detrimental condition 
such as poor anchorage exists. 
 
1. Application or installation of materials constitutes acceptance of 

existing application conditions. 
 

B. Verify all dimensions of in place and subsequent construction. 
 

1. Adjust framing or additional framing as needed to accomplish the 
intent of the work and as needed to complete the work properly. 

 
C. See Drawing Details. 

 
3.2. INSTALLATION 

 
A. Frame wood members to be close fit, set accurately to required lines and 

levels and secured rigidly in place in accordance with the Drawings. 
 

1. In continuous runs, stagger members of such as multiple member 
plates or curbs. 

2. Anchor all members typical to industry standards as a minimum. 
 
a. As detailed 
b. Sill plates not more than 48” anchor spacing, ½” bolts nor 

12” from plate ends. 
c. Roof edge curbs, not less than 60 pounds per lineal foot pull 

off resistance any direction. 
 
3. Cut and fit framing, blocking etc. to accommodate the other work, 

other trades and MEP work. 
 

4. Interlock plate and curbing corners. 
 

B. Framing Roof perimeter 
 

1. Provide dimensioned wood for all framing, blocking, furring, nailing 
strips built into, or adjacent to, exterior masonry walls, wood in 
contact with concrete and wood in conjunction with roofing. 
 
a. Roof perimeter is intended to be infiltration tight, provide 

sealant, foam fill shields, and or insulation as need to 
accomplish this. 

END 06 1000 
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DIVISION 6 - WOOD 
Section 06 2000 - Finish Carpentry 

1. GENERAL 
 

1.1. WORK INCLUDES 
 

A. The Contractor shall provide finish carpentry as shown on the Drawings, 
required to execute the documents, and specified herein. 

 
1. Provide in accordance with requirements of Section 08200 Flush 

Wood doors. 
2. Verify all door sizes on the job. 
3. Install and reinstall hardware as indicated per drawing notes. 
4. Install new doors, frames, and hardware as noted on the Drawings, 

Sections 08 11 13, 08 14 00, and 08 71 00. 
5. Provide trim as required to complete the project. 
6. Provide 5/8" Type "X" gypsum wallboard and ceiling in all areas 

where single thickness material is designated. 
7. See Drawings for double twin layered separation wall between (E) 

and new addition. 
 

1.2. RELATED WORK 
 

A. Specified elsewhere: 
 

1. DIVISION 0 - PROCUREMENT REQUIREMENTS 
2. DIVISION 1 - ADMINISTRATIVE REQUIREMENTS 
3. 06 1000 - Rough Carpentry 
4. 06 4116 - Laminate Clad Cabinets 
5. 08 1113 - Hollow Metal Work 
6. 08 1400 - Flush Wood Doors 
7. 09 2116 - Gypsum Wallboard  
8. 09 9000 – Painting 

 
1.3. QUALITY ASSURANCE:  All custom woodwork shall comply with the applicable 

requirements of the AWI Quality Standards established by the Architectural 
Woodwork Institute. 

 
2. PRODUCTS 
 

2.1. MATERIALS 
 

A. Softwood for Paint Finish:  Ponderosa Pine, Sugar Pine, or Northern White 
Pine. 

B. Softwood Plywood:  Product Standard PS 51-71. 
C. Solid Core Doors.  See Section 08 1400.  
D. Hollow Metal Work.  See Section 08 1113.  

 
2.2. FABRICATION 

 
A. Exposed wood trim for natural finish shall be 3/4" clear select Birch or oak 

as is most compatible with surrounds.  Poplar allowed for painted wood 
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trim. 
 

B. Install architectural trim plumb, level and in line; scribe to other finished 
work.  Miter corner on casing trim.  Provide blind fastenings and nailing to 
the extent feasible.  Set all exposed nails with a nail set below the surface 
of the wood and fill all nail holes flush and color compatible. 

 
3. EXECUTION 
 

3.1. INSTALLATION - GENERAL 
 

A. Examine all surfaces to receive the parts of the work that are specified 
herein.  Verify all dimensions of in-place and subsequent construction.  
Application or installation of materials constitutes acceptance of conditions. 

B. Install architectural woodwork plumb, level and in line; scribe and cope to 
other finished work.  Miter corner on casing trim.  Provide blind fastenings 
and nailing to the extent feasible.  Set all exposed nails with a nail set below 
the surface of the wood and fill all nail holes flush and color compatible. 

C. Ease edges -- finish ready. 
 

1. 1/16" bevel on all exposed edges, trim, doors, etc. 
 

3.2. INSTALLATION OF METAL FRAMES 
 

A. Set metal frames accurately in location, in perfect alignment, plumb, 
straight and true. 

B. Brace frames to prevent displacement.  Extend frame anchorages below 
fill and finishes, except over membrane-waterproofed areas, or as shown 
otherwise. 

C. Anchor bottom of frames to floors with anchor bolts or with power fasteners.  
Coordinate the installation of built-in anchors for wall and partition 
construction, as required with other work. 

 
3.3. INSTALLATION OF DOORS 

 
A. Apply hardware in accordance with the Hardware Manufacturer's 

instructions. 
B. Drill and tap for machine screws, as required.  Do not use self-tapping sheet 

metal screws except as otherwise shown or specified. 
C. Adjust door installation to provide uniform clearance at head and jambs and 

to contact stops uniformly. 
D. Remove and replace doors which are found to be warped, bowed, or 

otherwise damaged and cannot be properly fitted in frames. 
 

3.4. INSTALLATION OF FINISH HARDWARE 
 

A. Receive finish hardware as shown and called for on the drawings and/or 
sections of these Specifications.  Store in a locked space to prevent loss. 

 
B. Apply finish hardware as recommended by the Hardware Manufacturer and 

as required.  Fit lock and latch sets in their respective doors and remove 
before finishing of doors.  Reinstall hardware after finishing of doors is 
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completed. 
 

C. Upon completion of finish hardware installation, adjust and lubricate 
hardware for proper operation. 

 
3.5. REHAB INSTALLATIONS 

 
A. Match existing conditions where encountered. 

 
 
 
END 06 2000 
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DIVISION 6 – WOOD PLASTICS COMPOSITES 
Section 06 4116 – Plastic Laminate Clad Cabinets 

1. GENERAL 
 

1.1. DESCRIPTION 
 

A. Provide all laminate clad cabinetwork shown 
 

B. Provide all accessory items needed to complete the cabinetwork including 
coat rods, coat hooks, locks, shelf brackets, drawer guides, handles, 
hinges, catches and general hardware. 
 
1. Counter tops to solid surface: 
2. Provide 3” wire way grommets through top each side of each knee 

space. 
3. Coordinate with the Electric subcontractor to run power and 

communication work through the casework when applicable. 
 

C. ADA compliant 
 
1. 34” cabinet overall height 
2. 4” toe space 

 
 

1.2. RELATED WORK 
 

A. Specified elsewhere 
 
1. 06 1000 – Rough Carpentry 

 
1.3. QUALITY STANDARDS 

 
A. All work is to be in compliance with Architectural Woodwork Institute (AWI) 

Quality Standards 
 
1. Custom Grade for assembly, fit, finish, performance, laminate 

selection and construction methods. 
 
2. PRODUCTS 
 

2.1. CASEWORK - LAMINATE CLAD 
 

A. AWI quality grade:  custom grade. 
 

B. Construction:  Details shall conform to design.  Flush overlay or exposed 
face frame. 

 
C. Casework doors to be 3/4" plywood, plastic laminated both sides and 

edged.  Interiors may be liner material 
 

D. All shelves shall be laminated over 3/4" thick, 7 ply fir plywood  
 



 
06 4116 - 2 Plastic Laminate Clad Cabinets 

 A/E #2575 3521 

2.2. PLASTIC LAMINATE 
 

A. Exposed surfaces:  to be high pressure Laminate, Formica, Nevamar, 
Wilson Art or approved equal submitted prior to bidding. 

 
1. Colors to be selected in each room. 
2. Tops will be acrylic solid surface. 

 
B. General Purpose 50 (.050") horizontal work surfaces and edges subject to 

high use, color and pattern to be selected. 
 

C. General Purpose 28 (.028") for vertical and medium use surfaces, color 
and pattern to be selected. 

 
D. Cabinet liner 20 (.020") for interior surfaces. 

 
1. Includes backs and shelves in open shelving condition. 
2. White, off white, gray or white on white patterned. 

 
E. Backer 20 (.020") for backs of doors and any surface not rigidly supported 

and anchored to resist warp, wind or curling. 
 

F. All surfaces not otherwise anchored against warping shall be backed 
whether in view or not. 
 

2.3. CASEWORK HARDWARE 
 

A. All cabinet hardware shall be furnished and installed by the casework 
manufacturer.  Hardware to be as follows: 

 
1. Drawer guides:  manufacturer's standard roller guide. 
2. Shelf standards and brackets:  type optional with manufacturer, 

adjustable as shown on drawings. 
3. Hinges:  2-1/2" .083 (3" on 1" or heavier doors).  Chrome finish. 
4. Catches:  Nylon roller type. 
5. Pulls:  Epco MC427 or equal, 1/2" diameter aluminum X 3" long. 
6. Clothes poles:  optional with manufacturer, chrome. 
7. Clothes hooks:  Ives #572 or equal. 
8. Locks:  Five (5) disc tumbler casework locks. 
 

2.4. TOPS 
 

AWI Custom Grade:  custom, solid surface (4') backsplash and side splash 
at walls.  
 
1. Shall be able to support 250 lbs. at any location, framed or backed 

as necessary. 
2. Solid surface material 

 
a. Corian 
b. Wilson Art 
c. Maganite 
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d. Formica 
e. Or equal submit prior to bidding for approval. 

 
2.5. CABINET BOX 

 
A. AWI Custom Grade, 3/4" plywood basic construction. 

 
1. Provide bracing and corner hardware as required for rigid sturdy 

construction. 
2. Backs against walls may be less than 3/4", select for service, 

backed or supported to not present a flimsy or unstable 
performance. 

3. Cabinets to be fully plastic laminate lined. 
4. Coordinate adjacent cabinets for alignment and fit. 
5. 4” toe space 

 
2.6. DRAWERS  

 
A. Drawers by definition shall have full height sides and backs. 
 

1. Full height means drawer face height less ½” side clearance below 
horizontal box frame drawer fits into. 
 

B. Drawers to be backer laminate lined. 
 

C. Drawer guides 
 

1. BHMA A156.9 type B05091 
2. Full extension, side mount, zinc plated steel 
3. Heavy duty 

 
a. Full extension 
b. not less than 150 pound capacity,  
c. soft close style. 
d. Easily released for drawer removal. 
 

2.7. WINDOW SILL/STOOL 
 
A. 3/8” or heavier solid surface (Corian or similar) 

 
1. Approximately 1” overhang to actual masonry face 
2. Rounded corners. 
3. Set with silicone adhesive-sealant 

 
3. EXECUTION 
 

3.1. INSTALLATION 
 

A. Cabinetwork shall be set level and square with surrounds.  Provide filler 
strips and sealant as needed to finish installation. 

 
B. Provide mechanical counter anchors for counter top joints.  Joint shall be 
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tight and uniform.  Install with sealant in joint before tightening and clean 
off immediately. 

 
C. Coordinate with mechanical and electrical trades for installation services. 

 
D. All tops shall be mechanically anchored to base cabinets. 

 
E. All cabinetwork shall be mechanically anchored to floors and walls. 

 
F. Apply resilient base to all cabinets with flooring work. 

 
3.2. Shelving and coat hook and coat rod accessories 

 
A. See drawings sheet A-5.4 for shelving hardware and coat rack and coat 

hooks.  Coordinate with hardware provider for who is providing and 
installing. 
 

 
 
END 06 4116 
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DIVISION 7 – Thermal and Moisture Protection 
07 1000 – Thermal Insulation 

 
1. GENERAL 
 

1.1.  WORK INCLUDES 
 

A. Foundation Insulation  
B. Miscellaneous Insulation. 

 
1.2. ALTERNATE BID WORK INCLUDES 

 
A. Additional area 

 
1.3. UNIT COST WORK INCLUDES 

 
A. None 

 
1.4. RELATED WORK 

 
A. Roof and wall insulation in Pre-Engineered Building package 13 1200 

 
B. Alternate Foam Insulation systems 07 2119 

 
2. PRODUCTS 
 

2.1. MATERIALS  
 

A. Foundation Insulation 
 

1. 24” by full perimeter 2” closed cell Polystyrene such as Styrofoam 
blue or pink board 
 

B. Miscellaneous Insulation 
 
1. Fiberglass, mineral wool or local Spray foam materials to create fully 

insulated infiltration tight enclosure. 
3. EXECUTION 
 

3.1. INSTALLATION 
 

A. Properly installed to provide continuous insulation barrier in building and 
foundation in accordance with IECC 2018 

B. Insulation to be properly secured to provide long term service without 
displacement from normal exposure.  Openings in structural decking. 
 

 
END 07 1000 
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DIVISION 07 – THERMAL AND MOISTURE PROTECTION 
Section 07 2119 – Coated Foam Insulation 

 
POLYURETHANE FOAM AND COATING DESIGN GUIDELINES 

 
PART 1 - GENERAL 

 
Specification for the application of a seamless sprayed-in-place polyurethane foam system with an 
intumescent protective coating for use as interior insulated wall and roof system. 

 
1.1 SCOPE OF WORK 

 
A. Furnish all labor, materials, tools and equipment necessary for the application of a 

polyurethane spray foam/coating roofing system, including accessory items, subject 
to the general provisions of the contract and in accordance with guidelines and 
details per this document. 

B. Base Bid none 
C. Alternate bid #2: Spray Foam Insulated and coated interior wall system. 
D. Alternate Bid #3:  Spray Foam insulated and coated interior Roof insulation 

System 
E. Thermal spacer blocks:  Are Required for all metal wall and roof applications, 

coordinate with the pre- engineered building system installer. 
 

1.2 QUALITY  ASSURANCE 
 
A. Contractor Qualifications: The proposed contractor shall be c9mpleted by 

experienced applicators in strict compliance with the manufacturer’s instructions by 
trained personnel.   

B. Manufacturers Qualifications: Furnish upon request, certification that the material 
meets the physical properties to meet IECC code requirements, Metal walls and Roof 
Climate zone 5. 

C. Inspections: The polyurethane foam and protective coating shall be monitored and 
inspected during the installation of the material. 

 
1.3 SUBMITTALS 

 
A. Warranty pre-installation notifications are required prior to installation of a warranted 

system. 
B. Provide submittal to Architect and Owner that this Contractor is preapproved to 

provide a manufacturer warranted roof and wall insulation system. 
 

1.4 PRODUCT DELIVERY, STORAGE, & HANDLING 
 
A. Deliver material in original, unopened packages and containers. 
B. Containers are to be labeled with manufacturer's name, product name, description, and 

identification. 
C. Store materials in a dry area above 40ºF and less than 80ºF, and protect from water 

and direct sunlight. 
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D. Any materials damaged in handling or storage must not be used. 
E. Have available MSDS for each product. Consult MSDS and Product Data Guideline 

for each product used before beginning work. 
 

1.5 JOB & ENVIRONMENTAL CONDITIONS (CAUTIONS AND WARNINGS) 
 
A. The polyurethane foam and coatings applications shall not proceed during periods 

of inclement weather. Do not apply the polyurethane foam if the surface 
temperature of the substrate is less than 5ºF above the dew point  

B. Coatings should be protected from abuse until completely cured and installation is 
complete. 

C. Application of polyurethane foam and coatings with spray equipment may require 
some masking and possible erection of screens to prevent over-spray and drift 
damage. Protect surfaces of unrelated areas from coatings and over-spray possibility. 

D. Application shall proceed to dry, clean surfaces only. In planning work consider 
environment and weather related conditions such as frost, condensation, 
humidity, and temperature. Temperature should be above 40ºF, more than 5ºF 
above the dew point and rising, for best polyurethane foam application results. 

E. Means and Methods are the responsibility of the Contractor, the Owner and 
Architect are not responsible to provide direction, guidance or equipment related to 
operations, traffic control . lifts, scaffolding or environmental protections. 

 
1.6 SAFETY 

 
A. Implementation of Safety standards, OSHA requirements are Means and Methods 

sand are the responsibility of the Contractor. 
B. Personnel training associated with the materials being used. Protective clothing, eye 

and face protection, and respiratory protective equipment all Are the responsibility of 
the Contractor. 

C. The Contractor shall provide notification to The Owner and Architect when 
operations are planned and any safety considerations that may affect their 
occupancy of the building and grounds. 

• This would include protection of persons and property from 
overspray, airborne spray or chemicals and any concerns to 
persons and property as may be necessary. 

 
1.7 WARRANTY 

A. warranty that materials provided are free from defects in manufacturing and will 
replace any material found to be defective. 

B. Approved contractor for Coating System Warranty  
 

• Manufacturers 10 year stability, adhesion and insulation value 
warranty  

 
PART 2 - PRODUCTS 

 
2.1 GENERAL 

A. The components of the multi part spray applied urethane with intumescent coating, closed cell, 
R nominal 7 per inch. 



 
07 2119 - 3 Coated Foam Insulation 

 
A/E #2575 3521 

 

• Tiger Foam by Commercial Thermal solutions 
Foam Products division 
2812 29th SW 29th Court 
Cape Coral Florida, 33914 
Phone 732-927-2090 
 

• Johns Manville JM Corebond III 
PO Box 5108 
Denver Colorado 
800-654-3103 

• Carlisle PremiSEAL 
P.O. Box 467 
300 Railroad Ave STE 200 
Delano, MN 55328 

• Or approved equal generically similar and subject to submittal of 
information and specifications minimum of 5 days before bidding. 

2.2 POLYURETHANE  FOAM 
 
A. The polyurethane foam (such as Carlisle PremiSEAL Closed Cell Foam vapor 

barrior. to be applied shall be a two component spray-in-place system made by 
combining an isocyanate (A) component with a polyol (B) component and shall have 
a minimum density of 3.0 pounds per cubic foot. 

B. Fire Safety Requirements: See SPI Bulletin AX-119. “MDI-Based Polyurethane Foam 
Systems: Guidelines for Safe Handling and Disposal.” 

 
2.3 URETHANE SEALANT:  

 
A. To be as approved by the foam and coating manufacturer. 
B. One part poly urethane such as BASF Master Seal NP1, Tremco NP1 or similar long 

life sealant that does not require a primer. 
 

2.4 FINISH COAT: Acrylic or polyurethane 
 
A. Finish coating shall be as directed by the manufacturer, flexible acrylic surface with 

protective, intumescent rated for smoke and fire protected. 
 

2.5 PRIMERS 
 
A. The use of primer prior to spray polyurethane foam insulation on concrete, metal 

and other surfaces shall be considered optional and used as each specific project 
dictates and as recommended by the system manufacturer. 

 
PART 3 - APPLICATION 

 
3.1 POLYURETHANE  FOAM APPLICATION 

 
A. Inspection: 
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a. Prior to application of the foam, the surface shall be inspected by the 
contractor and/or the manufacturer to insure that the surface is free of loose 
dirt, oil or other contaminants and that it is stable and secure in all respects. 
• Adhesion tests of the foam should be done to determine the potential 

need of a primer. 
• If encountered, Fluted metal surfaces may require surface treatment prior 

to spraying foam. Flutes may be filled with spray foam or pre-cut board 
stock insulation or covered with open weave mesh fabric or a 
mechanically fastened board stock. 
 

b. All surfaces shall present uniform reasonable level surface. 
c. This shall be created in the foam application process; the application surfaces may 

be fluted. 
 

B. Foam Application 
 

a. Conditions - Foam shall not be applied during inclement weather conditions. 
Surfaces to receive foam shall be clean, dry, and free of frost or dew.  Substrate 
temperature should be 60ºF or higher and more than 5ºF in excess of dew point. 

b. Protect surrounds as necessary from airborne foam particle foam over spray or 
damage due to the application process.  

c. Foam Thickness – Comply with 2018 IEEC for metal buildings, R value table 
or U value table, Climate zone 5. 

d. .Minimum lift thickness shall be ¾” and 1"-2" lift thickness is desired. Minimum 
total foam thickness shall be nominal 4.5” based on R 7.0 per inch.   All foam in 
an area should be applied to finish thickness the same day. Foam should be 
applied uniformly over the entire surface with a tolerance of plus ¼” of 
thickness. 

e. Foam Surface Texture - Foam surface shall be smooth to “orange peel” texture 
as defined by SPI-PFCD. Pass line areas may be one degree higher in surface 
roughness. Roof perimeters shall be planed, filed, etc. as needed to prevent 
ponding at roof edges.. Any foam “folds” or other irregularities shall be removed 
and repaired. 
 

C. Coating Application: (Note: Total dry mil thickness minimum) 
 

a. The foam surface shall be free of moisture, frost, dust, debris, oils, tars, grease 
or other contaminants, which may impair adhesion of the coating to the foam. 
The surface shall be clean, dry, sound, smooth and free of voids, pinholes or 
blisters. Any damage or defects to the foam shall be repaired prior to coating 
application, with foam or caulk (acrylic or urethane caulk). 

b. The foam shall be allowed to cure a minimum of 2 hours. Acrylic TOP (White) 
may be applied the same day as the foam application when possible. If more 
than 24 hours elapse prior to applying the  Acrylic TOP (White) the foam shall be 
inspected for damage and/or moisture. 

 
D. TOP coat with intumescent coating for fire and smoke protection. 

 
a. Flame Spread 25 smoke developed 25 . 
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• Select manufacturer recommended coating 
• Apply in required mill thickness as required for fl=ire protection 

rating. 
 
PROTECTION AND CLEAN-UP PROTECTION 

A. The surrounds and all components must be protected from all other trades at the job 
site. 

B. All damage to the system must be repaired to comply with manufacturer 
guidelines prior to final inspection for warranty approval. The cost of all related 
repairs will be borne by the trades and/or subcontractors responsible for the 
damages. 

 
CLEAN-UP 

A. Site clean-up is the responsibility of the contractor. 
B. All debris, containers, materials, equipment, and protection materials must be 

removed from the premises and properly disposed of. All work and storage 
areas must be in an undamaged and acceptable condition upon completion of 
clean-up. 

 
End 07 2119 
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DIVISION 7 – THERMAL & MOISTURE PROTECTION 
  Section 07 9200 – Sealants & Caulks 
1. GENERAL 
 

1.1. WORK INCLUDED 
 

A. Contractor shall provide caulking and sealing of joints as shown on 
Drawings and specified herein, including backup fillers where required.  

 
1.2. RELATED WORK 

 
A. Specified elsewhere: 

 
1. 07 1916 – Moisture Repellent 
2. 07 6200 - Sheet Metal Flashing & Trim 
3. 08 1113 - Hollow Metal Work 

 
1.3. SUBMITTALS.  Submit the Manufacturer's literature, materials description and 

installation instructions for each compound and filler in accordance with 01340. 
 

1.4. HANDLING & STORAGE 
 

A. When the Contractor chooses a product for a particular use for a sealant 
or caulk specified, that same product shall be used throughout the project 
for that specific assignment. 

 
1.5. WARRANTY 

 
A. Sealant Manufacturer:  Contractor shall certify per Section 01 7800, as 

applicable. 
 

1. Material performance - twenty (20) years against shrinkage and 
hardening - implied and advertised. 

2. Loss of bond to substrate - five (5) years - Contractor or 
Manufacturer's Warranty. 

 
2. PRODUCTS 
 

2.1. MATERIALS 
 

A. Exterior for metal-to-metal, metal-to-glass and for glass-to-glass 
installations.  

 
1. Sealants shall be one (1) part type - silicone 
2. Serviceable life expectancy shall be twenty (20) year minimum in 

Manufacturer's printed material for applications proposed. 
3. Approved products are as follows: (Select proper product from 

product family). 
 

a. General Electric Silicone Series 1200. 
b. Dow Chemical CCS/CWS Silicone Rubber Sealant. 
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B. Exterior grade for masonry-to-masonry, metal-to-masonry, wood-to-
masonry, and glass-to-masonry. 
 
1. Material's serviceable life expectancy shall be twenty (20) year 

minimum in Manufacturer's printed material for the applications 
proposed – one (1) part urethane. 

2. Approved products are as follows: 
 

a. Sonneborn NP-1 
b. Silaflex 1A 
c. Vulkem 116 
d. Tremco Mono 
e. Dow Corning CCS/CWS 
f. Select a sealant type appropriately recommended by the 

manufacturer for the application and as preferred by the 
installation contract best experience. 

 
C. Interior grade caulk shall be one (1) part, paintable. 

 
1. Chemical make-up shall permit 5% joint movement from 20 deg. F  

to 110 degrees F and shall be skinning type. 
2. Approved products are as follows: 

 
a. DAP Latex Caulk 
b. Pecora BC 158 
c. Tremco Butyl Sealant 

 
D. On grade horizontal joints, exterior/interior grade sealant shall be one (1) 

part, self-leveling for concrete contraction/expansion joints. 
 

1. Approved products are as follows: 
 

a. Sonneborn Sonolastic S.L.1 
b. Vulkem 45 
c. Dow Chemical 880 
 

2. If slope will cause flow, use one (1) part urethane listed above. 
 

2.2. JOINT FILLER / BACKER 
 

A. Joint Filler/Backer, closed-cell polyethylene approved products shall be as 
follows: 

 
1. Ethafoam by Dow Chemical. 
2. Expand-O-Foam by Williams Products, Inc. 
3. Filler Foam FF-4 by Progress Unlimited, Inc. 
4. Safe-T-Grip Filler Gasket by Structural Specialties Corp. 

 
2.3. JOINT CLEANER.  Joint cleaner shall be that cleaner recommended by Sealant 

Manufacturer for specific joint surface and conditions. 
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2.4. JOINT PRIMER AND SEALER.  Joint primer and sealer shall be those compounds 
recommended by Sealant Manufacturer for the specific joint surface and 
conditions. 

 
3. EXECUTION 
 

3.1. PREPARATION 
 

A. Examine all surfaces to receive the parts of the work specified herein.  The 
application or installation of materials constitutes acceptance of the 
substrate. 

 
B. Clean surfaces and remove protective coatings that may fail in adhesion or 

interfere with bond of compound so surfaces are free of deleterious 
substances which might impair the work. 

 
C. Prime surfaces per the Sealant Manufacturer's instructions. 

 
D. Install bond breakers in locations and of type recommended by the Sealant 

Manufacturer to prevent bond or sealant to surfaces where such bond 
might impair the performance of the sealant. 

 
3.2. INSTALLATION 

 
A. Install all materials in accordance with Manufacturer's printed instructions.  

Unless otherwise directed, conform as follows: 
 

1. Compounds shall not be installed at temperatures below 40 deg. F 
unless the Manufacturer specifically permits the application of his 
materials at a lower temperature. 

2. If job conditions require installation of compounds below the 
minimum installation temperatures recommended by the 
Manufacturer, consult the Manufacturer's Representative and 
establish the minimum provisions required to ensure the 
satisfactory work. 

3. Confine compounds to joint areas shown.  Use masking tape to 
prevent staining of adjoining surfaces, spillage and/or migration of 
the compound out of joints.  Tool surfaces to shape shown or, if 
none is shown, to a flush or slightly concave surface.  Remove 
excess compound and clean adjoining surfaces as may be required 
to eliminate any indication of soiling or migration. 

4. In joints which are not subject to traffic, apply sealants to a minimum 
depth of 50% of the normal joint width but not less than 3/8" or more 
than 1/2" deep. 

5. Apply non-elastomeric compounds in exposed joints with the depth 
of compound not less than the joint width. 

6. Use appropriate sealants for all exterior joints and for the interior 
joints subject to movement, except traffic expansion and 
contraction joints and for all exterior and interior expansion traffic 
joints in concrete and tile work. 

7. Use paintable sealant for all interior joints at locations to be painted 
not subject to movement in excess of 5%. 
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8. Pouring sealants shall be poured over a bond breaker tape joint 
filler. The joint shall be masked off adequately to assure a clean, 
flush and finished installation. 

9. Sealants and caulks shall be a color selected to blend with adjacent 
material color. 

 
B. Installations shall be neatly executed, smooth and regular in appearance, 

no lumps or globs or smears onto adjacent surfaces.  Tool when 
appropriate. 

 
3.3. SEALANT COLOR SELECTION 

 
A. Sealant shall generally match surrounds for color. 

 
1. Coordinate with Architect/Engineer regarding colors to insure 

approval. 
2. Once a Manufacturer's product has been established for a use, that 

same product shall be used throughout the project for the particular 
situation and background. 

 
3.4. SEALANT APPLICATION 

 
A. For exterior/building envelope conditions:  Select the proper sealant to 

provide resistance to air or water infiltration at all exterior envelope joints, 
connections of dissimilar materials: 

 
1. Wall expansion joints 
2. Door & windows 

 
a. Bed all thresholds in urethane sealant. 

 
3. Wall penetration 
4. Abutting dissimilar materials 
5. As needed to control infiltration 

 
a. Water 
b. Air 
c. Vermin and insects 

 
B. Appearance conditions:  Throughout the interior of the construction provide 

sealants as needed to visually finish all installations. 
 

1. Wall expansion joints 
2. Construction joints 
3. Abutting dissimilar materials 
4. Wall, floor and ceiling penetrations 
5. Joints subject to water penetration 
6. Irregular joints 
7. Unintended gaps, cracks or openings such as at poorly executed 

electrical device cover plates 
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C. Kitchen, Restrooms, etc. 
 

1. Use appropriate approved sealants as needed for compliance with 
regulations and good housekeeping practice. 

 
END 07 9200 
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DIVISION 8 – DOORS & WINDOWS 
Section 08 1113 – Hollow Metal Work 

1. GENERAL 
 

1.1. WORK INCLUDED 
 

A. The General Contractor shall provide hollow metal doors, frames, sidelights 
and vision panel frames as shown on the Drawings and specified herein.  

 
1. Contractor shall verify quantities. 
2. Contractor shall verify conditions to fit all work 
3. Interior doors 5/8” undercut. 

 
B. Schedule of doors and hardware sets at the end of Hardware section 

08 7100 
 

1.2. RELATED WORK 
 

A. Specified elsewhere: 
 

1. DIVISION 00 - PROCUREMENT REQUIREMENTS 
2. DIVISION 01 - ADMINISTRATIVE REQUIREMENTS 

 
B. See Door Schedule shown on the Drawings. 

 
1.3. SUBMITTALS 
 

A. Submit shop drawings in accord with 01 3300.  Show type of door and 
frame for each opening, full scale sections of all typical members, 
dimensioned elevations, anchors, reinforcements, and other required 
components. 
 

1.4. HANDLING AND STORAGE  
 

A. Handle and store doors and frames at the job site in such a manner as to 
prevent damage.  Wrappings or coverings shall be removed upon arrival of 
doors at the job site. 

 
2. PRODUCTS 
 

2.1. MATERIALS 
 

A. Structural Steel Shapes:  ASTM A36-70a. 
 

B. Sheet Steel:  ASTM A 366-72, commercial quality, cold rolled, stretcher 
leveled. 

C. Galvanized Steel ASTM A 366-72 .5 oz/square foot per side. 
 

D. Primer:  Phosphate treated, gray zinc chromate baked on inside and 
outside of all sections. 
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2.2. MANUFACTURERS 
 
A. Acceptable manufacturers of standard 16-gauge doors and frames: 

 
1. Steelcraft - Cincinnati, Ohio 
2. The Ceco Corporation - Chicago, Illinois 
3. Mesker Door Co., Inc., Huntsville, AL 
4. Fenestra Corporation - Erie, Pennsylvania 
5. Curries Co., Mason City, IA 
6. Amweld Building Products, Garrettsville, OH 

 
2.3. FABRICATION 

 
A. Fabricate hollow metal doors and frames as shown on the Drawings and in 

accordance with best shop practices.  Frames shall be welded rigid, neat 
in appearance, and free from defects.  Field measurements shall be taken 
as required for coordination with adjoining work. 

 
B. Form exposed surfaces free from warp, wave and buckle, with all corners 

square, unless otherwise shown.  Set each member in proper alignment 
and relationship to other members with all surfaces straight and in a true 
plane. 

 
C. Reinforce members and joints with steel plates, bars, rods or angles for 

rigidity and strength.  
 

D. Conceal all fastenings unless otherwise shown or specified. 
 

E. Provide combination type hollow metal door frames to be used as both door 
buck and trim, formed to profiles. 

 
F. Unless otherwise shown, fabricate all interior frames of 16 gauge steel 

primed steel.  Exterior frames shall be 14 gauge galvanized and primed. 
 

G. All corners shall be welded and ground smooth exhibiting a neat smooth 
flush finish. 

 
1. Provide proper returns at all edges. 

 
H. Doors and frames shall be mortised and reinforced for hardware in 

accordance with the Hardware Manufacturer's instructions and templates.  
Reinforcing shall be drilled and tapped to receive hinges, locks, strikes, and 
closers. Cover boxes shall be provided for hardware cutouts.  The hinge 
reinforcements shall be 7-gauge.  Angle floor clips have two holes each for 
3/8" anchor. 

 
I. Make provisions for installing rubber door mutes on interior door frames.  

Three (3) for single frames. 
 

J. Provide internal reinforcement for surface mounted hardware in frames to 
match locations shown or specified for doors. 
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K. Furnish at least three (3) adjustable metal anchors in each jamb of shapes, 
sizes and spacing shown or required for anchorage into adjoining wall 
construction.  Fabricate joint anchor of steel no lighter than gauge used for 
the frame, unless otherwise shown. 

 
L. Floor anchor clips for each jamb shall be not less than 14-gauge steel with 

two anchor holes and welded to frame.  Terminate bottom of frames at the 
indicated finished concrete floor level. 

 
M. Miter, fit, weld, and grind smooth corners of panel moldings for glass panels 

to form continuous frames around panels.  Furnish removable moldings of 
minimum 18-gauge steel.  Secure removable moldings with not less than 
No. 6 x 32 Phillips, oval-head countersunk machine screws at 12" o.c. 

 
N. Door shall be as follows:  

 
1. 1-3/4" thick. Typically 7’2” high, see schedule in 08 7100 for widths. 
2. 16-gauge face sheets. 

a. See door schedule for 14-gauge FEMA equivalent door 
construction 

3. 16-gauge edge channels 
a. See door schedule for 14-gauge FEMA equivalent door 

construction. 
4. 1/8" beveled lock side. 
5. S.D.I. Type III extra heavy-duty seamless full flush. 
6. Foam filled core on exterior doors – honeycomb interior doors 
7. Cut out mortise and reinforce for hardware mounting. 
8. 7-gauge drilled and tapped hardware. 
9. 5/8” undercut all interior doors. 
10. Louvers to be heavy gauge sight tight style 
11. Glazing in exterior doors to be clear, insulated, laminated glass low 

‘e’ 
 
O. Frames shall be as follows: One (1) new metal frame. 

 
1. Standard 5 ½” X 2” jambs, 2” head. 
2. Stops 5/8" deep X 1-15/16" 

 
3. Loose stops for glazed frames shall be 1/2" thick X 1-1/4" wide - 

screw anchored to frames. 
 

P. Top and bottom edges all doors shall be closed with a continuous recessed 
channel not less than 16-gauge, extending full width of door and spot 
welded to both faces.  Both vertical edges of doors shall be leveled 1/8" in 
2". 

 
Q. Provide clearances for hollow metal doors of 3/32" at jambs and heads, 

1/8" at meeting stiles for pairs of doors and 3/8" at bottom where no 
threshold is required.  3/8" to increase 1/4" where door swings over carpet.  
Where a threshold is shown, provide 1/8" in 2". 

 
R. In addition to other requirements for hollow metal doors and frames 
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specified herein, comply with the label requirements of the National Fire 
Protection Association and applicable local codes. Fabricate doors and 
frames in accordance with the requirements of the NFPA Standard No. 30 
and UL Standard for Safety No. 60 for the class of door opening shown or 
scheduled. 

 
S. Provide accessories for doors per the Drawings and per Section 08 7100. 

 
T. Exterior Doors and frames to be Galvanized and foam core insulated doors 

with kerf frame and integral weatherstripping, insulated frames.  

    
 

2.4. SHOP PAINTING 
 

A. Thoroughly clean all metal surfaces of loose scale, shavings, filings, dirt 
and other deleterious materials by using wire brushes or other effective 
means.  Remove grease and oil by solvent cleaning. 

 
B. Chemically treat all surfaces with phosphate compound to assure 

maximum paint adherence.  Apply one coat of primer, baked on. Cover all 
surfaces without runs, smears or bare spots.  THOROUGHLY PRIME 
JAMBS INSIDE AND OUTSIDE. 

 
C. Prime coat inside surfaces of frames. 

 
D. Prime coat inside surface of all removable stops, as well as the frame area 

covered by such stops. 
 
3. EXECUTION 
 

3.1. PREPARATION 
 

A. Examine job site conditions to receive the work.  Installation shall confirm 
acceptance of job site conditions and preparation.  

 
B. Verify all dimensions of in place and subsequent construction. 

 
3.2. INSTALLATION 

 
A. All items shall be set in their correct locations as shown on details and shall 

be level, square, plumb and at the proper elevations and in alignment with 
other work. 
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B. All interior and exterior joints between glass, framing and mullion members 

shall be tightly sealed with elastomeric sealant in order to assure a vibration 
free and watertight installation. 

 
C. All materials shall be screwed in place using backing, masonry plugs or 

anchor straps as applicable. 
 
D. Where moldings are joined, they shall be accurately cut and fitted to result 

in a tightly closed joint.  
 

E. After erection, protect exposed portions of framing from damage by 
grinding and polishing machines, plaster, lime, acid, cement or other 
harmful compounds. 

 
F. All doors and frames to be primed and receive two (2) coats satin DTM 

latex paint.  See Section 09 9000. 
 
3.3. Schedule of doors and hardware sets see end of Hardware section 08 7100. 

 
 
END 08 1113 
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DIVISION 8 – DOORS & WINDOWS 
Section 08 3113 – Access Doors 

1. GENERAL 
 

1.1. WORK INCLUDES  
 

A. Provide Access doors as noted on drawings 
 

1. Mechanical room to under stairs 24 wide x 30” high, sill at 18” above 
floor. 

 
2. Provide four (4) ceiling access panels 24” x 24” for location to service 

plumbing and/or HVAC.  These will be located in the drywall 
ceilings, office, Rest room Hallway and/or Break Room as directed 
on site. 

 
1.2. RELATED WORK 

 
A. Specified elsewhere: 

 
1. 04 2000 - Unit Masonry 
2. 09 216 Gypsum Drywall 

 
1.3. QUALITY ASSURANCE 

 
A. Materials shall be installed by persons experienced in installation of this 

type material. 
 

1. Installation shall comply with manufacturer’s recommendations, 
binding, warped, crooked or oil canning not acceptable. 

 
1.4. SUBMITTALS 

 
A. Submit the following: 

 
1. Shop Drawings or Manufacturer’s Literature to fully describe 

installation, details, assembly. 
 

2. Operation and Maintenance materials. 
 
2. PRODUCTS 
 

2.1. MATERIALS 
A. Mechanical Room to stair 14 gauge primed steel medium security such as 

Babcock Davis BMTP3232.   
 

B. Ceiling access doors maybe 16 gauge. 
 
1. Similar products by other manufacturers may be employed, this is 

a genric specification, see below. 
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C. Wall mount to CMU – surface frame 
 

D. Thumb turn locking mechanism 
 

2.1. MANUFACTURERS 
 

A. Nystrom, 9300 73rd Avenue North, Minneapolis, MN 55428  
PH. 1.800.547.2635 
 

B. Babcock Davis 9300 73rd Avenue North Brooklyn Park MN 55428, Phone 
888 412 3726 
 

C. Acudor, info@acudor.com, 973 575 5120 or 800 722 0501 
 

D. Best Access doors available on line 
 

E. Or equal, Bilco, Durared  
  
3. EXECUTION 
 

3.1. INSTALLATION 
 

A. Installation shall follow instruction of manufacturer. 
B. Use not less than (4) Jamb fasteners 5/16” x 3” Tapcons or equal surface 

and (4) into side jambs at least 2” separation 
 

3.1. CLEANING 
 

A. All material to be left in clean condition. smooth operating, adjusted for easy 
operation. 

 
END 08 3313 

mailto:info@acudor.com
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DIVISION 08 – DOORS AND WINDOWS 
08 3600 – Overhead Sectional Doors 

 
PART  1  GENERAL 

1.1 SECTION INCLUDES 

A. Commercial sectional doors. 

B. Electric Operators      

C. Remote controls    

1.2 RELATED SECTIONS 

A. Division 32- Chain Link fence and automatic gates 

B. Division 13 Section 13 1200 Pre-engineered buildings. 

C. Division 26 - Electrical. 

1.3 REFERENCES 
 
A. ASTM A 653/A 653M - Standard Specification for Steel Sheet, Zinc-Coated (Galvanized) or 

Zinc-Iron Alloy-Coated (Galvannealed) by the Hot-Dip Process. 

B. ASTM C 518 - Standard Test Method for Steady-State Thermal Transmission Properties by 
Means of the Heat Flow Meter Apparatus. 

C. ASTM E 283 - Standard Test Method for Determining the Rate of Air Leakage Through 
Exterior Windows, Curtain Walls, and Doors Under Specified Pressure Differences Across 
the Specimen. 

D. ANSI/DASMA 105 – American National Standard Institute Test Method for Thermal 
Transmittance and Air Infiltration of Garage Doors 

E. ASTM A 123 – Standard Specification for Zinc (hot-dipped galvanized) coatings on iron and 
steel products. 

F. ASTM A 229 - Steel wire, oil-tempered for mechanical springs. 

G. ASTM E 330 - Structural performance of exterior windows, curtain walls, and doors by 
uniform static air pressure difference. 

H. ASTM E 413 - Classification for Rating Sound Insulation 

I. ASTM E 90 - Standard Test Method for Laboratory Measurement of Airborne Sound 
Transmission Loss of Building Partitions and Element. 

J. ASTM A 924 - Standard Specification for General Requirements for Steel Sheet, Metallic-
Coated by the Hot-Dip Process. 

K. ASTM B 221 - Standard Specification for Aluminum and Aluminum-Alloy Extruded Bars, 
Rods, Wire, Profiles, and Tubes. 
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L. UL 325 - Standard for Door, Drapery, Gate, Louver, and Window Operators and Systems 
Current Edition, Including All Revisions. 

M. ANSI/DASMA 108 - Standard Method for Testing Sectional Garage Doors, Rolling Doors 
and Flexible Doors: Determination of Structural Performance Under Uniform Static Air 
Pressure Difference 

N. ANSI/DASMA 102 - Specifications for Sectional Overhead-Type Doors 

O. ANSI/DASMA 115 - Standard Method for Testing Sectional Doors, Rolling Doors, and 
Flexible Doors: Determination of Structural Performance Under Missile Impact and Cyclic 
Wind Pressure 

P. FDA 21 CFR 177.1520 - Olefin polymers 

1.4 SUBMITTALS 

A. Submit under provisions of Section 01300. 

B. Product Data:  Manufacturer's data sheets on each product to be used, including: 
1. Preparation instructions and recommendations. 
2. Storage and handling requirements and recommendations. 
3. Installation methods. 

C. Performance Standards:  Provide test data validating the following: 
1. Door Section:  Gloss retention, fade resistance, FDA compliance, cold crack 

performance, load to rebound, dent resistance impact. 
2. Drive Train:  Spring cycle life, track, hinges, rollers, cable assembly, cable strength. 
3. Door Assembly:  Thermal performance, deflection, wind load. 

D. Shop Drawings: 
1. Provide drawings indicating track details, head and jamb conditions, spring shafts, 

anchorage, accessories, finish colors, patterns and textures, operator mounts and other 
related information.  

2. Regulatory Requirements and Approvals:  Provide shop drawings in compliance with 
local Authority having Jurisdiction (AHJ). 

E. Certifications: 
1. Submit manufacturer's certificate that products meet or exceed specified requirements.  
2. Submit installer qualifications. 

F. Selection Samples:  For each finish product specified, two complete sets of color chips 
representing manufacturer's full range of available colors and patterns. 

G. Verification Samples:  For each finish product specified, two samples, minimum size 6 
inches (150 mm) square, representing actual product, color, and patterns. 

1.5 QUALITY ASSURANCE 

A. Installer Qualifications: Utilize an authorized installer of door manufacturer who has 
demonstrated experience on projects of similar size and complexity. 

B. Manufacturer Qualifications: Company with a minimum of five-year experience in producing 
the specified type of doors. 
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1.6 DELIVERY, STORAGE, AND HANDLING 

A. Store products in manufacturer's unopened packaging until ready for installation. 

1.7 PROJECT CONDITIONS 

A. Maintain environmental conditions (temperature, humidity, and ventilation) within limits 
recommended by manufacturer for optimum results. Do not install products under 
environmental conditions outside manufacturer's recommended limits. 

1.8 WARRANTY 

A. Provide manufacturer’s standard warranty against defects in material and workmanship, as 
further described with each model in Part 2 of this Section. 

B. Warrant the electrical operator and component parts for two (2) years against defects in 
material and workmanship. 

C. Warrants the electrical operator and component parts against defects in material and 
workmanship for three (3) years.   

PART  2  PRODUCTS 

2.1 MANUFACTURERS 

A. Listing as an acceptable manufacturer may not mean all manufacturers have an identical 
product to this specification, but they have a generically similar product with minor 
manufacturing variances. 

B. Acceptable Manufacturer, Heavy commercial Thermal sectional doors, 20 gauge galvanized 
exterior skin, 26/27 gauge galvanized interior skin, factory finished, exterior color to be 
selected. 
1. Raynor,  ThermaSeal TM 320, 815-288-1431; Fax:  888-598-4790;  
2. Coplay, Model 3722,  Contact  800-225-6729 

Overhead Doors, Thermacore 596, Contact 800-929-3667 
3. Wayne Dalton, ThermoSpan 200-20, Contact  855-493-3667 

C. Requests for substitutions will be considered in accordance with provisions of Section 
01600. 

2.2 SECTIONAL THERMAL SANDWICH DOOR  

A. Doors 
1. Operation 

a) Provide doors designed for electric motor operation, with manual override 
capability in event of power or operator failure. 

2. Jamb Construction 
a) Steel jambs with self-tapping fasteners 

3. Structural Performance Requirements 
a) Wind Loads: 15 psf design load/ pass 20 psf test load standards. 

4. International Energy Conservation Code (IECC) Requirements: 
a) Air Infiltration – Maximum air leakage of 0.4 cfm/ft2 is required.  Testing shall 

be in accordance with DASMA 105 test procedure. 

tel:8009293667
tel:855-493-3667
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b) Insulation R-17.5 
 

B. Construction 
1. Sections shall be pressure bonded to injected polyurethane foam insulated core. 

Hinge reinforcement strips shall be 20 gauge galvanized steel, located within section 
interior. End stiles and reinforcements to be 16 gauge galvanized steel. 

2. Material:  Steel sandwich construction, 2 inches thick, roll formed from commercial 
quality, hot-dipped galvanized (G40 exterior) steel complying with ASTM A 653. 
Exterior skin shall be constructed of 20 gauge steel and interior skin shall be 26/27 
gauge steel with embossed stucco texture. 

3. Finish:  Exterior skin to have two coats of paint, one primer coat and one finish coat. 
a) Enamel paint finish, color as selected by Architect from Manufacturers standard 

pallet  
b) Manufacturer’s that offer white only, include DTM field finish in color to be 

selected. 

4. Insulation:  Expanded polyurethane with an R-value of 17.5. 
5. Seals: Interior and exterior skins to be separated by a molded thermal break and 

weather seal along section joint. Bottom of door to have flexible U-shaped vinyl seal 
retained in aluminum rail. Optional dual-durometer vinyl blade seal on top section to 
prevent airflow above header/ 

6. Trussing:  Doors designed to withstand specified windload. Deflection of door in 
horizontal position to be maximum of 1/120th of door width. 

 
C. Windows:   

1. Three (3) per door, third section up nominal 5’ above floor. 
2. Size:  24 inches by 12 inches. 

a) Insulated, thermal sealed two panes of 1/8 inch thick tempered clear glass. 
 

D. Track: 
1. Material:  Hot-dipped galvanized steel (ASTM A 653), fully adjustable for adequate 

sealing of door to jamb or weather seal. 
2. Configuration Type: Normal Headroom. 
3. Track Size: 3 inches 
4. Jamb Type:  Steel. 

a) Mounting:  Floor-to-shaft angles. 13 gauge (2.2 mm) minimum continuous 
angles from floor, past header, up to door shaft. Angle Size:  3-1/2 x 5 inches 
(89 x 127 mm) on 3-inch track. 

b) Finish: Galvanized 
 

E. Counterbalance: 
1. Counterbalance System:  Provided with aircraft-type, galvanized steel lifting cables 

with minimum safety factor of 5. Torsion Springs consisting of heavy-duty oil-
tempered wire torsion springs on a continuous ball-bearing cross-header shaft. 
a) Spring Cycle Requirements:  High cycle:  75,000 cycles. 

 
F. Hardware: 

1. Hinges and Brackets:  Fabricated from galvanized steel 
2. Track Rollers:  3 inches (76.2 mm) diameter consistent with track size, with hardened 

steel ball bearings. 
3. Perimeter Seal:  Provide complete weather stripping system to reduce air infiltration. 

Weather stripping shall be replaceable. 
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a) For bracket mounted doors provide climate seal or vinyl seal with aluminum 
retainer. 

b) For angle mounted doors provide angle clip-on seal. 
 

4. Furnish door system with locks:  Exterior lock with five-pin tumbler cylinder, night latch 
and steel bar engaging track. 

5. Furnish door system with locks:  Interior lock with dead bolt provided with hole to 
receive padlock provided by Owner. 
 

G. Limited Warranty:   
1. Warrant the door sections against defects in material and workmanship, and 

deterioration due to rust-through and/or delamination of the insulation from the steel 
skins for ten years from date of delivery to the original purchaser.   

2. Window components are warranted against defects in material and workmanship for 
one year from date of substantial completion.   

3. All hardware and spring components against defects in material and workmanship for 
one year (or cycle life of the springs) from date of substantial completion.  

4. All additional Limited Warranties in accordance with manufacturer’s full standard 
literature and advertised features.  
 

2.3 ELECTRIC OPERATORS 
A. Center overhead lift, 3/4 hp or larger as recommended by the door manufacturer’s printed 

recommendation, 
1. Operator to be heavy duty high cycle design, chain operation with soft stop feature 

such as Overhead Door RHX. 
a) Electrical Requirements:  208v 3 phase. 
b) Duty Cycle:  30 cycles/hour or 300 cycles/day. 
c) Control Wiring:  Solid state circuitry with provisions for connection of safety 

edge to reverse, external radio control hook-up and maximum run timer. 
Provisions for timers to close, monitored reversing devices, mid stop and lock 
bar sensor capability. 
a) Provide three button momentary contact "open-stop", constant pressure 

on close (can be changed to momentary to close). 
b) Custom wiring. 

 
d) Entrapment protection: 

a) NEMA 4X Monitored photo electric eyes mounted on jambs. 
 

e) Soft stop function up and down. 
 

2. Remote operators 
a) Three button remote operators, provide two per door 
b) Coordinate remotes with gate operator, such that each truck can have operator 

operate both the gate and the respective stall overhead door. 
c) Remotes are to be permanently labeled to match the stall identification. 

 
2.4 DOOR IDENTIFICATION 

A. Each Overhead door shall have permanent identification signage provided: 
1. Above the door head. 12” x 12” 1/8” aluminum sign Black on reflective white above 

the door head, Upper case letters A starting at South East door. 
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2. Center of the door, third section down 10” letter, stenciled on in DTM, urethane sign 
paint, or applied exterior rated vinyl number. 

 

PART  3  EXECUTION 

3.1 EXAMINATION 

A. Do not begin installation until substrates have been properly prepared. Verify that site 
conditions are acceptable for installation of doors, operators, controls and accessories. 
Ensure that openings are square, flush and plumb. 

B. If substrate preparation is the responsibility of another installer, notify Architect of 
unsatisfactory preparation before proceeding. 

3.2 PREPARATION 

A. Clean surfaces thoroughly prior to installation. 

B. Prepare surfaces using the methods recommended by the manufacturer for achieving the 
best result for the substrate under the project conditions. 

3.3 INSTALLATION 

A. General:  Install door, track and operating equipment complete with all necessary 
accessories and hardware according to shop drawings, manufacturer's instructions. 

B. Lubricate bearings and sliding parts, and adjust doors for proper operation, balance, 
clearance and similar requirements. 

3.4 PROTECTION 

A. Clean installed products in accordance with manufacturer's instructions prior to Owner's 
acceptance. Remove and legally dispose of construction debris from project site. 

B. Remove temporary coverings and protection of adjacent work areas. Repair or replace 
installed products damaged prior to or during installation. 

C. Lubricate bearings and sliding parts, assure weather tight fit around door perimeter and 
adjust doors for proper operation, balance, clearance and similar requirements. Protect 
installed products until completion of project. 

D. Touch-up, repair or replace damaged products before Substantial Completion. 

END OF SECTION 
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DIVISION 8 - DOORS & WINDOWS 
Section 08 5113 - Aluminum Windows 

1. GENERAL 
 

1.1. WORK INCLUDED 
 

A. Furnish and install aluminum architectural thermal break windows 
complete with hardware and related components as shown on the drawings 
and specified in this section. 

 
1. Type:  Fixed FEMA ISS 500 rated windows 
2. Commercial grade awning operable window. 
3. Comply with 2018 IEC / Climate Zone 5. 
 

1.2. RELATED WORK 
 

A. Specified elsewhere: 
 

1. Division 1 – Administrative Requirements 
 

1.3. TESTING 
 

A. Test Units 
 

1. Air, water and structural test unit sizes and configuration shall 
conform to AAMA / WDMA / CSA 101 / I.S. 2 / A449 AW 
Performance grade AW 70. 

2. Thermal and infiltration test unit sizes shall be 4'-0" X 6'-0".  Test 
unit shall consist of a single typical vent. 

 
B. Test Procedures and Performance 

 
1. FEMA  storm Shelter window (Break Room) 

 
a. Window assembly shall be FEMA 3561 ICC 500 compliant 

assembly 
1) Framing 
2) Anchor system 
3) Glazing, polycarbonate and tempered. 

b. Anchorage system to be compliant as tested, into CMU or 
provide a hot dip galvanized steel mounting frame anchored 
to masonry as required to meet anchorage requirements.  
 

2. Exterior windows, Office 
 
a. Sight lines to be similar to FEMA window. 
b. Thermal Aluminum 
c. May be set into pre-engineered building envelope with wider 

sill inside and trimmed to closeor in CMU with exterior 
closures and weather tight surrounds and sill flashing. 
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3. Air Infiltration Test 
 
a. With window sash and ventilators closed and locked, test 

unit in accord with ASTM E 283 at static air pressure 
difference of 6.24 psf. 

b. Air infiltration shall not exceed .10 cfm per foot of perimeter 
crack length. 

c. Comply also with 2012 IEC. 
 

4. Water Resistance Test 
 

a. With window sash and ventilators closed and locked, test 
unit in accord with ASTM E331 at static air pressure 
difference of 12 psf. 

b. There shall be no uncontrolled or accumulated water 
leakage to the interior. 

 
5. Uniform Load Structural Test 

 
a. With window sash and ventilators closed and locked, test 

unit in accord with ASTM E330 at a static air pressure 
difference of 70 psf positive pressure and 70 psf negative 
pressure. 
 

b. At conclusion of test there shall be no glass breakage, 
permanent damage to fasteners, hardware parts, support 
arms or actuating mechanism, not any other damage which 
would cause the window to be inoperable.  

 
6. Condensation Resistance Test (CRF) 

 
a. With window sash and ventilators closed and locked, test 

unit in accord; with AAMA 1502.7. 
b. Condensation Resistance Factor (CRF) shall be not less 

than 48 Frame / 76 Glass. 
 

7. Thermal Transmittance Test (Conductive U-value)  
 

a. With window sash and ventilators closed and locked, test 
unit in accord with AAMA 1503.1. 

b. Conductive thermal transmittance (U-value) shall be not 
more than .38 BTU/hrs/sf/degrees F.  fixed; 0.45 operable. 

 
1.4. QUALITY ASSURANCE 

 
A. Provide test reports from AAMA accredited laboratories certifying the 

performance as specified in 1.3. 
 

B. Test reports shall be accompanied by the window manufacturer’s letter of 
certification stating that the tested window meets or exceeds the referenced 
criteria for an appropriate ANSI/AAMA 101-88 window type. 
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1.5. SUBMITTALS 
 

A. Contractor shall submit Shop Drawings, finish samples, assembly samples, 
test reports and warranties. 

 
1. A small sample window assembly showing hardware and basic 

construction or detailed submittal information 
2. Test reports documenting compliance with performance 

requirements. 
3. Installation instructions and anchorage for FEMA compliant 

installation. 
 
 

1.6. DELIVERY, STORAGE AND HANDLING 
 

A. All materials shall be carefully handled upon receipt at the project site.  Do 
not stack directly on floor, provide wood or cardboard shims, stack or store 
in a manner to avoid abrasion, warping or winding of the assembly.  Keep 
covered. 

 
B. Replace materials damaged in storage or shipment with new materials. 

 
1.7. WARRANTIES 

 
A. The responsible Contractor shall assume full responsibility and warrant for 

one (1) year after Substantial Completion, the satisfactory performance of 
the total window installation which includes that of the windows, hardware, 
glass (including insulated units), glazing, anchorage and setting system, 
sealing, flashing, etc. as it relates to air, water and structural adequacy as 
called for in the Specifications and approved Shop Drawings. 
 

B. Insulating glass units shall be guaranteed for ten (10) years minimum 
against failure of seal or clouding. 
 
1. Verify glazing condition and supply safety glass, heat strengthened 

glass, or tempered glass where needed for safety glazing cut and 
to comply with glass manufacturer’s recommendations for stress, 
wind and solar/shade exposure. 
 

C. Any deficiencies due to such elements not meeting the specifications shall 
be corrected by the responsible contractor at his expense during the 
warranty period. 

 
2. PRODUCTS 

 
2.1. MATERIALS 
 

A. The intent is to match the profile of existing window systems on the north 
classroom wing of the building 
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1. FEMA  
a. Storm Defend 361-2008 
b. Kawneer – submit equivalent as available 
c. Winco FEMA ICC 500-2014 
d. Approved equal submitted prior to bidding for Architect 

review. 
2. Not storm rated. Similar sight line to FEMA 

 
a. Kawneer 
b. Winco 
c. Efco 
d. Graham 
e. Manko 
f. Or equal  
 

B. Finish 
 
1. Natural anodized, verify final selection. 

 
C. Sill Starter 

 
1. Wide style to allow window set back approximately 3” from face 

 
D. Glass and glazing 

 
1. FEMA compliant, insulating, polycarbonate and tempered as tested 

for FEMA window(s) 
2. Thermal insulated gray glass low ‘E’ tempered glass or laminated 

glass. 
3. Insulating seal 10 year warranty. 

 
E. Sealants, interior and exterior, shall be a one-part polyurethane color to be 

selected. Use rope where appropriate to conditions. 
 

2.2. FABRICATION 
 
A. General 

 
1. Mechanical fasteners, welded components and hardware items 

shall not bridge thermal barriers. Thermal barriers shall align at all 
frame and sash corners. 

2. Depth of frame and sash shall be less than three and one-quarter 
inches (3¼”) actual. 
 

B. Frame 
 
1. Frame components shall be mortised and tendoned. Other means 

of mechanical fastening, i.e., screws shall not be permitted. 
2. Frame/sash design shall include integral drip, self-flashing. 
3. At each location, provide a shop fabricated sill flashing and 

perimeter closure flashing  to seal water and infiltration tight to the 
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opening in the pre-engineered building surrounds.   
 

C. Sash 
 
1. No operable sash on this project. 

 
D. Screens 

 
1. No screens on this project 

 
E. Glazing 

 
1. Water and infiltration tight gasketed assembly. 

 
F. Sealants: One (1) part urethane or silicone appropriate for metal to 

masonry or metal to metal as occurs. 
 

1. Prime as/if recommended. 
2. Joint shape and backer bars as recommended by sealant 

manufacturer.  
 

3. EXECUTION 
 

3.1. INSPECTION 
 

A. Job Conditions 
 

1. Verify dimensions clean tolerances, plumb and level. Provide a 
solid anchoring surface in accord with Manufacturer’s 
recommendation. 

2. Windows are placed in the safe room CMU walls, set back from the 
pre-engineered building envelope system.   
a. Provide closure flashing all around 
b. Seal infiltration tight 
c. Provide a sill to drain water away to exterior of pre-

engineered wall system 
 

B. Plumb and align window faces in a single plane for each wall plane and 
erect windows and materials square and true adequately anchored to 
maintain position permanently when subjected to normal thermal and 
building movement and specified window loads. 

C. Adjust windows for proper operation after installation. 
 

1. Check for open adequate weeps. 
2. Check for points that might allow water into framing or wall below 

window. 
 

D. Furnish and apply sealants with backer rope to provide a weathertight 
installation at all joints and intersections and at opening perimeters. 
Carefully follow sealant manufacturer’s requirements and 
recommendations. Wipe off excess material and leave all exposed 
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surfaces and joints clean and smooth. 
 
1. Use exterior grade, for inside and outside joints, color to match 

window system. 
2. Properly seal at sill and sill ends. 
3. Installation and window assembly to be infiltration tight. 

 
3.2. ADJUSTING AND CLEANING 

 
A. After completion of window installation, windows shall be inspected, 

adjusted, put into working order and left clean, free of labels, dirt, etc. 
Protection from this point shall be responsibility of General Contractor. 

 
END 08 5113 
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DIVISION 08 – DOORS & WINDOWS 
Section 08 7100 – Door Hardware and Schedule 

1. GENERAL 
 

1.1. WORK INCLUDED 
 

A. General Contractor shall provide adequate and suitable hardware and 
accessories. 

 
1. At all new doors without exception. 

 
B. Schedule of doors and hardware sets at the end of this section. 

 
1.2. RELATED WORK 

 
A. Specified in other Sections: 

 
1. DIVISION 01 – ADMINISTRATIVE REQUIREMENTS 
2. 08 1113 - Hollow Metal Work 
 

1.3. REFERENCES 
 

A. Codes 
 
1. ANSI A117.1 - Specifications for Making Buildings and Facilities 

Accessible to and Usable by Physically Handicapped People 
2. NFPA 80 - Fire Doors and Windows 
3. AWI - Architectural Woodwork Institute - Quality Standards 
4. NFPA 101 - Code for Safety to Life from Fire in Buildings and 

Structures 
5. NFPA 252 - Fire Tests of Door Assemblies. 
6. UL 10B - Fire Tests of Door Assemblies 
7. UL 305 - Panic exit hardware 
8. IBC 2015 or current. 
 

1.4. WARRANTY 
 

A. 100% Labor and Materials - one (1) year warranty to Owner under 
provisions of 01740.  Warranty shall cover latch sets and door closures. 

 
B. Extended Warranty:  Parts, replacement, rebuilding, shop labor - excludes 

field labor to install. 
 

1. Latch/locksets - five (5) years 
2. Exit devices - five (5) years 
3. Closers - five (5) years or as manufacturer advertised if longer 
4. Geared hinges - lifetime 
 

2. PRODUCTS 
 

2.1. ACCEPTABLE MANUFACTURERS 
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A. Hinges: 
 

1. Interior Application: 
 

a. Heavy Weight, ANSI A8111, or ANSI A5111, 4-1/2" x 4-1/2" 
plated steel or brushed stainless steel,  
 
1) Hagar 
2) Lawrence  
3) Stanley  
4) AASA Abloy  
5) IR/Ingersoll Rand 
 

b. Please note, it is believed all the existing doors have 4½” x 
4½” hinges, but the vendor/contractor shall verify that there 
are no odd doors requiring special hinges. 

c. Please note, general inspection found the existing hinges to 
be ANSI screw pattern, but this must be verified by the 
vendor/contractor for any special orders or field preparation 
which may be needed. 

 
2. As noted applications and exterior 
 

a. Continuous geared hinges heavy duty full mortise at new 
locations, verify conditions for full, half or surface at existing 
locations. ANSI/BHMA A156-26-1996 
 
1) Roton 
2) Precision 
3) Hagar 
4) Pemko 
5) Select 
6) McKinney 
7) Stanley 

 
B. Latchsets/Locksets:  2-3/4" backset 

 
1. Schlage, Corbin, Sargent, Best or equal 
2. Extra heavy-duty commercial grade, cylindrical ANSI A156.2, 

Series 4000, grade 1, vandal resistant lever (break away). 
 

a. All keyed locks, to match existing keyway and keying 
system as directed by Owner Yale 6 pin. 
 
1) Key 
2) Master key 

 
C. Dead Locks 

 
1. Match locksets keying  

 
a. See schedule for desired function 
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b. Grade 1 Extra Heavy Duty 
 

D. Cylinders:  All new hardware to be keyed to Owner’s keying system to 
provide building keying coordinated with existing, master keying, match 
existing, grand master keying and individual keying as directed in 
conference with Owner prior to delivery. 
 
1. Verify with owner prior to ordering, keyway is Yale YF - 6 pin 

 
E. Closers: 

 
1. Normal closers – LCN 4040XP 

 
a. Fully adjustable closing and backcheck and applicable 

accessories. 
b. No hold open only where specifically noted in Schedule 
c. Thumb or hex key (hand) turn operated hold-open arm all 

other locations.  
d. Adjustable delay action at all closers. 
e. 10 year warranty on leaking and cylinder failure 
f. Norton or Corbin equivalent heavy duty acceptable 

 
1) Sex bolt mounting 
2) Provide cover 
3) Parallel mount where practical 

 
F. Door Stops (Use wall stops wherever possible): 

 
1. Wall Stops (mounted to mate pull, handle or knob device): 

 
a. Hiawatha:  R1326 ½ BL  
b. Ives:  #401  
c. Glynn Johnson:  #WB50MX  
d. Rockwood 400/403 

 
2. Floor Stops (add spacers as applicable to door undercut) 

 
a. Hiawatha:  #1330A and #1330AE x AL. 
b. Yale:  #846RP and 847RP  
c. Russwin:  #207, #207 ½ and #209  
d. Ives:  #436 or #438. 

 
G. Kick Plates: 

 
1. Plated finish to match hardware 
2. 0.060” (16 gauge) plated steel, Brass, or Stainless steel as 

appropriate, plated after fabrication. 
3. Bevel 3 sides, 
4.  B3S 
5. Countersunk oval head screws at 8” maximum uniform spacing 
6. Oval head matching philpis head screws 
7. Size, 2” less than door width x 8. 
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H. Door Bolts (with matching top and bottom strike):  See Hardware Schedule 

also. 
 

1. Ives SB360 or equal:  Top and bottom, UL rated for inactive leaf. 
 
a. Strike, most appropriate heavy duty for application condition 

encountered. 
 

I. Thresholds:  select for conditions, ADA style typical5” or greater with no 
slip grooves. 
 

J. Door Holder/stop, Glynn Johnson GJ81 Series, select for door width as 
appropriate. 

 
2.2. FINISH 

 
A. Match existing, verify, US 26D / US32 

 
1. All Steel and brass Hardware plated US26D 
2. Anodize to match aluminum hardware, US28 BHMA 628 
3. Closers may be painted or plastic covers. 
4. Stainless steel hardware US32D BHMA 630 

 
2.3. KEYING 

 
A. Door Locks:  New cylinders keyed differently, keyed alike, master keyed, 

and grand master keyed.  Match existing building keying and master keying 
as directed by Owner.   
 
1. Verify on site. 
2. Yale verify existing keyway (6) pin. 

 
 

B. All cylinders shall be keyed and master keyed compatible with the existing 
building hardware system.  Supply keys in the following quantities: 

 
1. two (2) keys per cylinder. 
2. key as directed in conference with the owner. 
3. Master keys match existing. 

 
2.3. WEATHERSTRIPPING 

A. Jamb and head on exterior doors to be integral into frmae silicone bulb 
style 

B. Sill to be Door bottom strip such as National Guard 100VA. 
 
 

3. EXECUTION 
 

3.1. EXAMINATION 
 

A. Always verify site conditions and dimensions. 
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B. Verify that doors and frames are ready to receive work and dimensions are 

in accord with documents, shop drawings and manufacturer's instructions, 
as applicable. 

 
C. The Specifications and Drawings indicate hardware intent. 

 
1. Door hardware omitted from the Schedule shall be fitted with 

hardware in accord with a similar door installation at no additional 
cost to the Owner. 

 
3.2. INSTALLATION 

 
A. Install hardware in accordance with manufacturer's instructions. 

 
B. Use templates provided by hardware item manufacturer. 

 
C. Mounting heights for hardware from finished floor to center line of hardware 

item, follow BMHA standards for all hardware mounting and mortises. 
 

1. Locksets:  40" 
2. Push/Pull:  40" 
3. Dead Locks:  40" (70” height on safe room hallway doors.) 
4. Exit Devices:  40" 

 
3.3. FIELD QUALITY CONTROL.  Hardware Consultant shall inspect installation and 

certify that hardware and installation has been furnished and installed in 
accordance with manufacturer's instructions and as specified. 

 
3.4. ADJUSTING 

 
A. Adjust work for proper fit and finish and alignments of the work 
 
B. Adjust hardware for smooth operation. 

 
1. No scraping or rubbing 
2. No warp 
3. Smooth closure of all doors, engaging upon closing but without 

slamming. 
 
 
 

3.5. PROTECTION OF FINISHED WORK 
 

A. Protect finished work under provisions of Division 00 and 01 
 

3.6. HARDWARE COORDINATION  
 
A. Details of each opening to be verified on site by the hardware and frame 

supplier. 
 
1. In all cases the intent is fully functional opening with complete set 



08 7100 - 6 Door Hardware 
A/E #2575 3521 

 

of hardware, commensurate with the remainder of the work. 
2. Every new opening provided in the work that shows a door swing 

on the plans is intended to have a door, frame and hardware. 
 
a. Locks or latches 
b. Hinges 
c. Kickplates normally occupant used doors 
d. Wall bumpers anytime a wall can be hit by the swinging door 

or latchset 
e. Closers or some door control, stop or holder 
f. Always extra heavy duty commercial grade 
g. Make allowance for such intent in the bidding or clarify by 5 

days prior to bid date. 
 

3. Hollow metal frames are specified as 5 ½” typical throat, but may 
be adjusted more or less at the contractor’s discretion to improve 
the installation detail or cover more existing unfinished existing 
construction to minimize trim work and repairs as may be needed 
to finish the work. 
 
a. Walls less than 6” CMU may use narrow frames 
b. Walls greater than 8” may use deeper frames particularity if 

a cut in opening existing wall and it will simplify repairs. 
 
B. See floor plan to determine handing of hardware and frames and sidelights. 

 
C. Security controlled hardware. 
 

3.7. SCHEDULE OF HARDWARE  sets follows 
 

Set A:   Typical Exterior application Openings 100a/100k/100l/100u 3’-0”x7’-2” 
galvanized, foam insulated door 16 gauge, half glass style, Galvanized frame with 
integral weather strip, foam fill frame or fill with fiberglass  
 

1. ANSI F109 Entrance turn button Yale 6 pin core 
2. Hinge- continuous geared hinge 
3. Closer, adjustable no hold open 
4. Door holder cushion stop GJ81 
5. Kickplate 
6. Glazing to be ¾” or 1” insulated, low ‘e’, argon filled, laminated 

glazing 10 year seal guarantee, nominal 24” x 30” 
 
Set B:  Safe room exterior south corridor entrance, Opening 105a, Fema 
equivalent construction, 3’-0”x7’-2” galvanized,14 gauge door, foam insulated, 4” 
x 24“ 3/8” Lexan (polycarbonate) vision panel,14 gauge galvanized frame with 
integral weather strip, foam fill frame or fill with fiberglass.  
 

1. ANSI F109 Entrance turn button Yale 6 pin core 
2. Hinge- continuous geared hinge 
3. Closer, adjustable no hold open 
4. Door holder cushion stop GJ 81 
5. Kickplate 
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6. dead locks at 20” and 70” for safe room use only during storms 
7. Signage: “deadlocks for safe room use only” 

 
Set C:  Safe room interior north corridor entrance, Opening 105b, FEMA 
equivalent construction, 4’-0”x7’-2”, Hollow Metal construction, 14 gauge door,4” x 
24“ 3/8” Lexan (polycarbonate) vision panel 14 gauge frame., 180 operation with 
hold open 
 

1. ANSI F109 Entrance turn button Yale 6 pin core 
2. Hinge- continuous geared hinge 
3. Closer, adjustable no hold open 
4. Door holder cushion stop GJ 81 
5. Kickplate 
6. dead locks at 20” and 70” for safe room use only during storms 

 
Set D:  Toilet Room doors Openings 103/104 Hollow metal construction, 3’0”x7’2” 
flush 
 

1. Latchset  ANSI F76 Privacy 
2. Three (3) hinges ANSI A8111/A5111 
3. Closer with hold-open 
4. Kick plate 
5. Wall bumper  
 

Set E: Office door opening 102, 3’0”x7’2” flush hollow metal with 4” x 24” vision 
panel, ¼” laminated glazing. 
 

1. ANSI F109 Entrance turn button Yale 6 pin core 
2. Three (3) hinges ANSI A8111/A5111 
3. Closer with hold open 
4. Kick plate 
5. Wall bumper 

 
Set F:  Break Room Opening 106, 4’0” x 7’0” FEMA equivalent construction, 4’-
0”x7’-2”, Hollow Metal construction, 14 gauge door,4” x 24“ 3/8” Lexan 
(polycarbonate) vision panel 14 gauge frame. 
 
flush hollow metal with 4” x 24” vision panel, ¼” laminated glazing. 
 

1. Latchset ANSI F75, Passage 
2. Geared hinge 
3. Closer with hold open, 135 degree swing to hold open. 
4. Kick plate  
5. dead locks at 20” and 70” for safe room use only during storms 

 
 

END 08 7100
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DIVISION 8 - DOORS & WINDOWS 
Section 08 8000 - Glazing 

1. GENERAL 
 

1.1. DESCRIPTION 
 

A. Work Included: 
 

1. Contractor shall provide mirrors, glass and interior glazing as shown 
on the Drawings and specified herein. 

2. Glazing for manufactured items such as aluminum windows, 
mirrors and doors included in the respective specification. 

3. Coordinate glazing as required, some glazed items are 
manufactured with glazing factory installed such as windows. 

4. FEMA windows, polycarbonate, as assembled in tested assembly. 
5. See door schedule for laminated galzing and/or polycoarboanate 

on interior doors 
6. See hardware schedule for shop exterior doors half glass, nominal 

24” x 30”, ¾” or 1” insulated laminated, clear, low ‘e’, argon filled 10 
year seal warranty,  
 

1.2. RELATED WORK 
 

A. Specified elsewhere 
 

1. DIVISION 00 - BIDDING & CONTRACT REQUIREMENTS 
2. DIVISION 01 - ADMINISTRATIVE REQUIREMENTS 
3. 07 9200 - Sealants & Caulks 
4. 08 5113 Aluminum Windows 
5. 08 1140 - Aluminum Doors & Storefront Framing 
6. 10 2800 – Toilet and Bath Accessories 

  
1.3. QUALITY ASSURANCE 

 
A. Glass shall conform to Federal Specifications DD-G-451-C. 

 
B. Unless otherwise shown, conform to details and procedures of the "Glazing 

Manual" (Flat Glass Marketing Association). 
 

C. All glazing materials shall comply with State and Federal 
recommendations. 

 
D. Glazing for code regulated locations shall meet code requirements 

 
1. Fire rated openings, appropriate ceramic glass or glass rated for 

that purpose 
2. Doors and adjacent to doors, comply with safety glazing act 
3. All exterior glazing to include laminated glass in the assembly 

 
E. Comply with glass manufacturer's recommendations for annealed, heat 

treated or tempered depending on exposure conditions, edge shading, sun, 
etc. 
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1. Always assume irregular sun/shade of exterior glass to be 

applicable 
 

1.4. SUBMITTALS 
 

A. Submit the following Manufacturer's Literature, including materials 
description and installation instructions for glazing inserts and glazing 
sealants,  

 
1. Glass technical information 
2. Energy performance for exterior glazing 

 
2. PRODUCTS 
 

2.1. MATERIALS 
 

A. Float Glass:  "Clear Float" (PPG Industries), "Parallel-O-Float" 
(Libby-Owens-Ford Company), or "Starlux Float” (ASG Industries, Inc.)  
thickness as shown on the drawings; tempered or laminated in doors and 
adjacent lights and where shown.  Annealed heat strengthened or 
tempered as recommended by manufacturer solar/shade/thermal 
conditions. 
 
1. Laminated to have .060” inter layer 
2. Laminated glass to be used where allowed for improved interior 

security. 
 

B. Tempered Glass:  Comply with requirements of Consumer Products Safety 
Commission Regulation for Safety Glazing Materials 16 2FR 1201 Catalog 
I & II and GTA Specification G4-3-16.  Minimum thickness shall be 3/16". 
 
1. Use when noted 
2. Not intended to be used in doors or room to corridor glazing, those 

locations are all to be laminated unless noted tempered or fire lite. 
 

C. Mirrors 
 

1. See toilet Accessories section for manufactured mirror assemblies. 
D. Wire Glass:  None intended on this project. 

 
E. Glazing Compound - Exterior Glazing - One Part Acrylic Compound:  

"Mono” (Tremco Manufacturing Company), "60+ Unacrylic" (Pecora 
Chemical Corporation) or DAP '1020' (DAP, Inc.). 

 
F. Glazing Compound - Interior Glazing - Oleoresinous, Nonoxidizing, 

Nonhardening, Soft Knife Consistency Channel Glazing Compound:  
"Tremglaze" (Tremco Manufacturing Co.), "M251" (Pecora Chemical 
Corporation), or "Flexiglaze '1231' Glazing Compound" (DAP, Inc.). 

 
G. Glazing Tape - Polyisobutylene/butyl:  "Tremco 440 Tape" (Tremco 

Manufacturing Company), "G-66" or "BB-50" (Pecora Chemical 
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Corporation) or "Butyl Rubber Tape" (DAP, Inc.). 
 

H. Setting Blocks:  Neoprene Blocks, 70 to 90 Type A durometer hardness.  
Spacers:  Neoprene blocks, 40 to 50 Type A durometer hardness, three 
inches (3") long, self-adhesive on one face only. 

 
I. Laminated glass to meet ASTM C 1036-85 and ANSI 297.1-1984 and 

Consumer Product Safety Commission 16 CFR 1201, 1/4" minimum 0.060" 
interlayer. 

 
1. Use as noted throughout plans 
2. Exterior doors, insulated units. 

 
J. Glazing stops:  Coordinate with glazing thickness, stops shall fully cover to 

face of door. Sand, no splintering. 
 
3. EXECUTION 
 

3.1. PREPARATION 
 

A. Examine all surfaces to receive the parts of the work specified herein.  
Verify all dimensions of in-place and subsequent construction.  Application 
or installation of materials shall constitute acceptance of the related 
construction. 
 

3.2. INSTALLATION 
 

A. Employ only experienced glazers who have had previous experience with 
the materials and systems being applied.  Use the tools and equipment 
recommended by the Glass Manufacturer. 

 
B. Measure all openings and cut glass accurately to fit each opening. Provide 

a minimum edge clearance and bite on the glass as specified by FGMA.  
Tempered glass and wire glass shall not be seamed, nipped or abraded at 
the job site. 

 
C. Maintain a minimum temperature of 40 degrees F during glazing unless the 

Manufacturer of glazing materials specifically agrees to application of his 
materials at lower temperatures. 
 

D. Clean glazing stops and rabbets to receive glazing materials of all 
obstructions and deleterious substances that might impair the work.  
Remove protective coatings that might fail in adhesion or interfere with 
bond of sealants.  Comply with the Manufacturer's instructions for final 
wiping of surfaces immediately before application of primer and glazing 
compounds or tapes.  Wipe metal surfaces with approved cleaning solvent. 

 
E. Prime surfaces to receive glazing compounds in accordance with the 

Manufacturer's recommendations, using recommended primers. 
 

F. Inspect each piece of glass immediately before installation.  Do not install 
pieces with impact damage at edges, scratches, or abrasion of faces, or 
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any other evidence of damage. 
 

G. Locate setting blocks at the quarter points of sill but no closer than 6" to 
corner of glass.  Use blocks of proper size to support the glass in 
accordance with Manufacturer's recommendations. 

 
H. Provide spacers for all glass to separate glass from stops, except where 

continuous gaskets or tape are required.  Locate spacers 36" o.c. maximum 
inside and out, with a minimum of two (2) spacers per edge of glass.  
Provide thickness equal to the sealant or compound thickness shown.  
Provide width, as required for minimum of 3/8" bite on glass, at all four 
edges. 

 
I. Set glass in a manner that produces greatest possible degree of uniformity 

in appearance.  Face all glass, which has dissimilar faces, with matching 
faces in the same direction.  Set all glass with bow (if any) to exterior. 

 
J. Glazing materials from different sources shall not be used in the same joint 

system unless the Manufacturer of each material has stated IN WRITING 
that his material is fully compatible with the other material. 

 
K. Use masking tape or other suitable protection to limit coverage of glazing 

materials to the surfaces intended for sealants. 
 

L. Butt or lap ends of sealant tape in accordance with Manufacturer's 
recommendations. 

 
M. Tool exposed surfaces of glazing materials to provide a slight wash away 

from the glass.  Install exposed tapes and gaskets with a slight protrusion 
above stops in the final compressed condition. 

 
N. Clean excess sealant or compound from glass and framing members 

immediately after application, using solvents or cleaners recommended by 
Manufacturers. 

 
3.3. CURING, PROTECTION & CLEANING 

 
A. Cure sealants in accordance with the Manufacturer's instructions to attain 

maximum durability and adhesions to glass and framing as soon as 
possible. 

 
B. Protect glass from breakage immediately upon installation.  Use streamers 

or ribbons suitably attached to framing and held free of the glass.  Warning 
markings shall not be applied directly to the glass. 

 
C. Remove and replace glass which is broken, cracked, chipped or damaged 

in any way and from any source, including weather, vandalism and 
accidents during the construction period. 

 
D. Maintain glass in a reasonably clean condition during construction so that 

it will not become stained and will not contribute to deterioration of glazing 
materials. 
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E. Wash and polish glass on both faces, not more than four days prior to date 

of substantial completion.  Comply with instructions and recommendations 
of the Glass Manufacturer and Glazing Materials Manufacturer for cleaning 
in each case. 

 
3.4. MIRROR SCHEDULE – See Section 10 2800. 

 
 
END 08 8000 
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DIVISION 9 - FINISHES 
Section 09 2116 – Gypsum Drywall 

1. GENERAL 
 

1.1. WORK INCLUDES 
 

A. Base Bid: 
 

1. All new gypsum wallboard and any accessories as needed to 
complete the work as shown on the drawings and specified herein. 

 
a. Hard ceilings Break area, hallway and office 

 
1.2. QUALITY ASSURANCE 

 
A. Gypsum wallboard construction shall comply with all laws, ordinances, 

rules, regulations and orders of public authorities having jurisdiction over 
this part of the work. 
 
1. Formaldehyde free. 

 
B. All materials shall be from a single manufacturer unless others are 

approved by the Architect/Engineer, to insure total unit responsibility.  
Installer shall be acceptable to the Manufacturer of the wallboard materials.  
All gypsum board installed shall be 5/8" fire rated (Type X), except 2-hr. 
rated separation wall shown on the Drawings, constructed of 1/2" fire rated 
(Type X). 

 
1.3. PRODUCT DELIVERY, STORAGE & HANDLING 

 
A. Acceptance at site: 

 
1. All materials shall be delivered to the job in their original, unopened 

containers or bundles; stored in a place providing protection from 
damage and exposure to the elements.   

2. Damaged or otherwise unsuitable material, when so ascertained, 
shall be immediately removed from the job site. 

 
B. Protection prior to installation: 

 
1. Since the Owner will be occupying the building, storage of materials 

will be difficult.  Coordinate deliveries to match use. 
2. Protection must be provided by General Contractor against 

moisture, impact, etc. 
 

1.4. SUBMITTALS.  Submit product data for review. 
 

2. PRODUCTS 
 

2.1. ACCEPTABLE MANUFACTURERS 
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A. Gypsum wallboard, joint compound, etc. 
 

1. U.S. Gypsum 
2. Gold Bond 
3. Georgia Pacific 
4. Celotex 

 
B. Adhesive 

 
1. Contech PL200 
2. DAP 4000 
3. Miracle Adhesives Corp. DSA-20 
4. Ohio Sealants Inc., Formula 38 

 
2.2. MATERIALS 

 
A. Gypsum Drywall:  All material to be 4' X 8’ (or larger) X 5/8" thick UL rated.  

 
B. Tape, Joint Compounds, Screws, Corner Edge Guards, etc.:  Shall be 

manufactured by the manufacturer of the gypsum wall board or shall be 
manufactured to be compatible with all other system components. 

 
1. Paint ready. 

 
C. Joint compound for exterior applications or moisture sensitive areas to be 

curing type compound. 
 

1. Durabond 60 or 90 
2. Sudden Bond 60 or 90 
3. Or equal 

 
D. Trim items 

 
1. Corner beads flush taping style, galvanized. 
2. Expansion joints, flush taping style, galvanized or PVC. 
3. Edge beads, taping style, galvanized, selected for condition. 
 

2.3. DRYWALL SUSPENSION SYSTEM 
 
A. Select concealed suspension system as preferred by the Drywall 

applicator. 
 
1. USG 
2. Armstrong 
3. Conwed 
4. Certainteed 
5. Or Equal  
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2.4. ACCESSORY MATERIALS 
 

A. Screws:  Type W and GWB; sized to suit thickness. 
 

1. Galvanized, coated or no corrosive for exterior or moist 
applications. 

2. Bugle head 
3. #6 or larger only 

 
B. Corner Reinforcements, Casing Beads and Metal Trim:  fabricated from 

26-gauge galvanized sheet steel with perforated flanges, designed to 
receive joint compound. 

 
C. Joint Treatment Materials:  ASTM C475-64 (1975). 

 
D. Concrete nails:  One-inch (1") long plus adhesive. 

 
3. EXECUTION 
 

3.1. PREPARATION.  Insure that studs are aligned and adequately braced so that 
resulting installation will be smooth and straight.  Attachment shall be by screws 
ONLY, with spacing of screws per manufacturer's recommendations or these 
specifications whichever is more demanding. 

 
3.2. INSTALLATION 

 
A. Single or Double Layer Systems; Gypsum Panel Erection-Direct 

Attachment to metal studs, metal furring channels and/or concealed grid 
system as applicable: 

 
1. Place panels horizontally at right angles to framing, offset joints. 

 
a. Position all ends centered on vertical framing members. 
b. Use maximum practical lengths to minimize end joints. 
c. Fit ends and edges closely, but not forced together.  Stagger 

end joints in successive courses. 
d. Place end joints on opposite sides of partitions on different 

studs. 
e. When necessary, cut ends, edges and cutouts within the 

field of the panel in a workmanlike manner. 
 

2. Screw fasteners in panel field first, work toward ends and edges. 
 

a. Hold panel in place with firm contact and install screw 
fasteners at least 3/8" in from ends and edges. 

b. Apply panels with power driven screws. 
c. Attach gypsum panels to framing supports with 1-1/4" Type 

W screws at 8" o.c. 
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3. Finish 
 
a. Level 2 above ceilings 
b. Level 4 above 10’ 
c. Level 5 below 10’ and for the wall screens to be constructed. 

 
B. Wall systems shall employ 5/8" thick, Type X gypsum board unless noted 

otherwise. 
 

1. Expansion joints neatly spaced at about 50’ centers on long 
applications, select location for most efficient use and best 
performance 

2. Add expansion joints at site or during warranty where drywall 
cracking is anticipated or occurs due to installation conditions, 
structural framing, etc. 

 
C. Accessories: 
 

1. Square edge corner beads shall be installed on all exterior corners 
and at dissimilar materials, attached with suitable fasteners spaced 
9" o.c. on both sides up to 60" above floor and shall be in single 
lengths unless corner exceeds standard stock lengths. Dimple set 
allowed only above 60". 

2. Square edge metal trim shall be installed at all extruded edges and 
corners of wallboard, attached with suitable fasteners, spaced 9" 
o.c. and shall be in single full lengths unless application length 
exceeds standard stock lengths. 

3. Wallboard screws shall be applied with an electric driver. Screws 
shall be secured not less than 3/8" from ends and edges of 
wallboard for a uniform dimple not over 1/32" deep. 

 
D. Joint treatment compounds shall be mixed according to the Manufacturer's 

directions and applied as follows: 
 

1. Tape fill and smooth all joints, corners for finishing. 
2. Bed tape and corner beads properly in joint compound.   
3. Joints concealed from sight shall be fire taped - smoothing shall not 

be required. 
4. Apply joint sealants as appropriate at edge beads to dissimilar 

materials and expansion beads. 
 

3.3. FINISHING.  All exposed gypsum board installation shall receive finish coating per 
finish schedule. 

 
A. See Section 09 9000 - Finish Coatings. 

 
3.4. CLEAN UP.  Remove all sanding dust and any excess or spilled material from all 

surfaces. 
 
END 09 2116 
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DIVISION 9 - FINISHES 
Section 09 6500 - Rubber Flooring & Base  

1. GENERAL 
 

1.1. WORK INCLUDED 
 

A. Base Bid 
 

1. Provide in accord with Room Finish Plans. 
 
a. Break Room 
b. Hallway 
c. Rest Rooms 
d. Office 

 
2. General surface preparation that follows carpet removal, 

scrape/remove old adhesives, fill and level minor defects and all 
cracks. 

 
a. Leveling skim coat and alkali barrier over full surface if 

needed to level. 
b. Crack preparation as recommended by the skim coat and/or 

resilient flooring manufacturer. 
1.2. RELATED WORK 

 
A. Specified elsewhere 

 
1. DIVISION 01 – ADMINISTRATIVE REQUIREMENTS 
2. DIVISION 03 -- CONCRETE 

 
1.3. QUALITY ASSURANCE 

 
A. Materials shall be installed by persons experienced in the installation of this 

type of material.  All work shall be first class.  Tightly butt together materials 
without seepage through joints, without chips, cracks or blemishes of any 
type. 

 
1. Install one (1) sample room for inspection prior to proceeding with 

the work.  The inspection observations shall establish the minimum 
standard of workmanship for the job. 

2. Tile and base joints shall be tight, no measurable/visible space 
between pieces and generally aligned within 1/64th" at tile 
intersections, edges and corners and splices.  
 

B. All material installed in a single room shall be of the same manufacturing 
run to assure the color continuity. 

 
C. Installation shall comply with manufacturer's recommendations. 

 
D. Flooring Subcontractor to fully inspect surfaces for level, cleanliness, 

suitability of surface to receive flooring 
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1. Apply one (1) coat acrylic sealer to floor prior to installation of 

flooring. 
2. Do not proceed unless surface is ready and properly prepared. 
3. Do not tile over dust grit, raised paint spills or any other 

irregularities. 
 

E. Contractor shall perform moisture vapor test on floors on grade prior to 
starting work, at least two (2) locations.  

 
1.4. SUBMITTALS 

 
A. Submit the following in accordance with 01 3300 Submittal Procedures. 

 
1. Manufacturer's Literature:  Material description and installation and 

maintenance instructions. 
2. Samples:  Full size tile through range of color. 
 

1.5. COLOR SELECTIONS 
 

A. Rubber Floor Tile:  Up to two (2) colors shall be allowed in the Base Bid 
work. 

 
B. Resilient Base:  Up to two (2) resilient base colors may be allowed in the 

Base Bid. 
 
1. One (1) color per room, no pattern or border work 

 
1.6. OWNER'S MAINTENANCE MATERIAL 

 
A. Provide maintenance materials to the Owner. 

 
1. Floor tile:  Provide 2% of the floor area covered for each selection, 

but not less than twenty (20) sq ft. 
2. Resilient base:  Provide 2% of the lineal footage and pre-molded 

corners but not less than twenty (20) lineal feet and five (5) 
outside corners of each color. 

 
2. PRODUCTS 
 

2.1. MATERIALS 
Rubber flooring materials. Nominal 1/8" thick, 24" X 24” marbleized or 
speckled in standard available colors. 
 
1. Flexco, Free Flex,  
2. Johnsonite, Minerality or Eco Natural Cork tones 
3. Roppe, Envir 
4. Afco, American Beauty tile AT-715 
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D. Adhesives:   
 

1. Adhesives shall be water and alkali resistant, complying with 
recommendations of resilient flooring manufacturer as applicable 
to substrate.  Adhesive shall contain no asbestos. 

2. Manufacturer’s recommended adhesive, not less than: 
 

a. Rated to 8 lbs. moisture vapor and 11-pH. 
b. Neutralize and/or seal floor as needed for the selected 

adhesive system such that combined installed result can 
accommodate 8 lbs. vapor. 

c. Products such as Henry 420, 430, 622, or 640 High 
moisture adhesives appropriate to the installation 
conditions and approved by the flooring manufacturer for 
use with their product. 
 

E. Skim coat:  Rapid set, skim coat material as appropriate for conditions 
encountered when leveling is required. Base bid. 

 
1. Product Manufacturers 
 

a. Ardex 
b. Mapei 
c. DryTek 
d. Select product suitable to discovered conditions.  
 

2. Quick set, fast dry, feather edge or up to 1/8” no shrink, latex or 
similar modified for adhesion. 

3. Installation to be level and without trowel marks, delimitation or 
surface defect.  

4. Material to provide good bonding surface and alkali protection for 
new adhesives. 

 
F. Rubber Base:  1/8" gauge, coved, preformed corners, four inches (4") 

high unless otherwise shown; color shall be selected from the full range of 
available standard colors. 
 
1. Flexco 
2. Afco 
3. Johnsonite 
4. Roppe 
5. Or equal 

 
G. Vinyl Edge/transition Strips:  1½ " wide for tile 

 
1. Afco 
2. Johnsonite 
3. Roppe 
4. Or equal 
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2. EXECUTION 
 

3.1 PREPARATION 
 

A. No flooring shall be installed until the Installer has ascertained that the 
chemical cleaning treatment on substrates do not interfere with the 
successful application of the flooring materials.  If additional prior cleaning 
is deemed necessary, same shall be provided by this contractor before 
proceeding. 

 
B. Before installing resilient flooring, fill all cracks and holes and level 

depressions and skim coat with cement base surface preparation system.  
 

1. Check for flush fit at drain and cleanout rims, grind if necessary. 
 

1.2. INSTALLATION 
 

A. Install sample room for inspection prior to proceeding with the work.   
 

B. Firmly adhere tile and resilient base to floor or walls and cabinet bases 
respectively. 

 
1. Inspect surfaces prior to installation of floors and base.  Do not 

apply to rough, dirty or unprepared surfaces. 
2. Corners shall be pre-formed. 
3. Cope inside base corners.  Scribe bases accurately to abutting 

surfaces. 
4. Apply adhesive uniformly on the back surface of the base with a 

notched trowel, single or double ribbon of adhesive not 
acceptable. 

5. Miter fit to stair treads, risers, and cope to nosing. 
 

C. Remove excessive adhesive in accord with the Flooring Manufacturer's 
instructions. 

 
3.3 CLEANING & SEALING 

 
A. Not less than four (4) days after flooring installation clean the resilient 

flooring and base. 
 

1. Re-clean as needed prior to turn over to Owner.  
2. Strip seal and wax will be by Owner at a later time. 

 
 
 
END 09 6500 
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DIVISION 9 - FINISHES 
Section 09 9000 - Painting 

1. GENERAL 
 

1.1. DESCRIPTION 
 

A. Work Included:  Contractor shall provide all painting, decorating and 
preservative coating work as set forth on the Drawings, in these 
Specifications and as necessary for the completion of any alternate(s) 
which may be introduced by Addendum and accepted.  All new 
equipment and surfaces not receiving a specified finish shall be painted.  
See Drawings and drawing notes. 
 
1. Include surface prep, prime and painting of ductwork, conduit and 

structure in areas with painted and exposed ceilings 
2. Painting of sprinkler piping and mains is optional but be 

consistent. 
3. Paint other pipping as encountered. 
4. Dry erase urethane paint on projection board north wall of 

cafeteria  
 

B. Work Not Included:  Copper, bronze, chromium plate nickel, stainless 
steel, lead and bright non-corroding metal surfaces shall not be painted 
unless specifically noted. 

 
C. Color Selections:   

 
1. New areas rooms walls anticipate base color and one accent wall 

color. 
2. Accent colors will vary throughout the building 

 
a. Some accent colors require additional coats to cover 
b. Please review Section 3 below – Workmanship for 

clarification of a coat of paint and resulting appearance. 
 

3. Door frames and metal work will be different color than wall work 
4. Match existing surrounds except for new doors, frames and trim. 
5. Limited areas, cafeteria include allowance for multi color on walls 

including straight line vertical or horizontal color cuts. 
 

D. Flame Spread - All paint finishes shall meet the following flame spread 
requirements: 

 
1. Class a (1) on non-combustible surfaces. 
2. Shall not increase flame spread on other surfaces 

 
E. Floor sealing, limited areas are sealed concrete floors. Specification and 

products are listed in section 03 3000 Concrete. 
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1.2. RELATED REQUIREMENTS 
 

A. Specified elsewhere 
 

1. DIVISION 00 - Procurement Requirements 
2. DIVISION 01 - Administrative Requirements 
3. DIVISION 03 - Concrete 
4. DIVISION 04 - Masonry 
5. DIVISION 06 – Wood, Plastics & Composites 
6. DIVISION 07 - Thermal & Moisture Protection 
7. DIVISION 08 - Doors & Windows 
8. DIVISION 09 - Finishes 

 
1.3. QUALITY ASSURANCE 

 
A. Supplier shall verify appropriateness of paint systems/surface preparation 

and modify as approved by Architect to properly achieve finished result. 
 

B. Materials shall be as specified and shall be delivered to the job in 
unopened, labeled containers. 

 
C. Applicators shall be skilled in the application system employed. 

 
D. Application:  No thinning of materials will be allowed, except as 

specifically recommended by the Paint Manufacturer's written data to 
facilitate application. 
 

E. Special Requirements:  The written instructions of the Paint Manufacturer 
shall be carefully adhered to for all surface preparation, priming, 
application techniques, environmental conditions and drying conditions. 
 

F. The surface temperature shall be 50 degrees F. minimum, dry, free of 
dust, dirt or any bond-breaking substance prior to the paint application. 

 
G. Protect all surrounding surfaces from paint and the painting operations.  

CLEAN UP ALL PAINT SPATTER OR OVERSPRAY. 
 

H. Factory-primed surfaces shall be properly prepared to receive field 
coatings.  Repair chips and nicks in factory primer before proceeding. 

 
I. Provide all surface preparation, treatments, and all primers needed to 

comply with the Paint Manufacturer's recommendations.  The Contractor 
shall seek the Paint Manufacturer recommendations and shall be 
responsible for compatibility of the specified coatings and receiving 
surface preparation. 

 
J. Wherein these Specifications require successive coats of finishing 

materials, the A/E shall be notified of completion of each coating 
application prior to application of a successive coating.  Failure to notify 
the Architect for on site observation of each coating prior to a successive 
coating application shall disallow acceptance of the successive coating. 
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1.4. SUBMITTALS 
 

A. Submittals only required on paint / systems employed on this project, see 
3. EXECUTION, for this project. 

 
2. PRODUCTS 
 

2.1. DESCRIPTION 
 

A. It is the intent to use each Manufacturer's premium grade commercial 
finishes.  Adjust selections accordingly.  VOC compliance required. 

 
B. Ferrous metals  

 
1. Sherwin Williams base specification B66-600 series 

 
a. One (1) coat Pro-Cryl Industrial primer, or DTM acrylic 

Primer 
b. Two (2) coats DTM High Performance 100% acrylic. 
c. Verify exterior rated system for exterior or wet location 

application conditions. 
  

2. Acceptable equivalent commercial paint subject to A/E 
concurrence that system is of similar chemical make-up and 
performance by: 
 
a. PPG 
b. Benjamin Moore 
c. Valspar 
d. Subsidiaries of the above manufacturers with commercial 

product line. 
 

C. Galvanized or Aluminum when specified to be painted. 
 

1. Clean surface as specified by the manufacturer. 
2. Select appropriate zinc chromate or zinc dust primer 
3. Finish as above for ferrous metals 
4. Underside of roof decks and structural systems may be dry fog 

system, and may be in any selected color including flat back or 
charcoal color. 

 
D. CMU / Concrete Block Filler:   

 
1. Sherwin Williams base specification B66-600 series 

 
a. One (1) coat Loxon filler - Primer 
b. Two (2) coats DTM High Performance 100% acrylic, satin 

sheen. 
c. Verify additional coats as may be need for uniform 

coverage on the substrate and base material 
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2. Acceptable equivalent commercial paint subject to A/E 
concurrence that system is of similar chemical make-up and 
performance by: 
 
a. PPG 
b. Benjamin Moore 
c. Valspar 
d. Subsidiaries of the above manufacturers with commercial 

product line. 
 

E. Gyp Board / Drywall surfaces  
 
1. Sherwin Williams base specification B66-600 series 

 
a. One (1) coat Pro-Mar 200 Industrial primer 
b. Two (2) coats DTM High Performance 100% acrylic. 
c. Verify additional coats as may be need for uniform 

coverage on the substrate and base material 
    

2. Acceptable equivalent commercial paint subject to A/E 
concurrence that system is of similar chemical make-up and 
performance by: 
 
a. PPG 
b. Benjamin Moore 
c. Valspar 
d. Subsidiaries of the above manufacturers with commercial 

product line. 
 

3. EXECUTION 
 

3.1. SURFACE CONDITIONS 
 
A. Inspect all surfaces for defects prior to starting finishing operations and 

notify the appropriate persons to make suitable repair and corrections.  
Be responsible for all rework of finish systems made necessary by 
application to improperly prepared surfaces. 

 
B. As painting operations proceed, inspect for chips, abrasions, pitch strikes, 

sap, knots, cracks and hot spots.  All defects that are evident shall be 
repaired and repainted. 

 
C. Touch up marred or worn factory primers before painting.  Wash down 

metal with mineral spirits or approved cleaner to assure bond. 
 

D. PROVIDE PRIMERS IN ALL LOCATIONS APPROPRIATE FOR 
MATERIAL BASE AND MATERIAL EXPOSURE. 

 
E. Protect all surrounding work from damage. 

 
F. Sand surfaces that are not smooth prior to applying succeeding coats. 
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G. Primer paint applied on ferrous materials, specified in Section 05500, 

shall be in accordance with list above but superseded by the 
manufacturer’s recommendation for surface preparation for finish 
coatings. 

 
H. Exterior gypsum shall be primed and two (2) coats 2.1.D. 

 
3.2. WORKMANSHIP 

 
A. Quality workmanship is required.  Only skilled mechanics shall be 

employed to ensure the very best workmanship.  Materials to be applied 
by craftsmen shall be applied only by those familiar with the specific 
products involved. 

 
B. Each coat called for shall be applied to achieve 100% coverage of the 

surface and materials shall be applied as recommended by the Paint 
Manufacturer. 

 
C. One coat shall be considered to completely cover the material being 

finished such that the surface, including all voids and indentations such 
as in wood or concrete block, no longer retains the color of the surface 
material but only that of the finish applied.  The cover achieved will be 
subject to the approval of the Architect/Engineer in all cases. 

 
D. For finishes similar in color to the material or for finishes with little or no 

pigments, such as varnish, the coats shall be of adequate thickness to 
meet the approved requirements assuming that the surface and finish 
were of complementary colors.  The cover achieved will be subject to the 
approval of the Architect/Engineer in all cases. 

 
E. In the process of painting surfaces, caution shall be used to avoid 

discontinuity in the finish surface texture or appearance such as at lap 
joints, corners, etc. 

 
F. All materials shall be applied under 100 F.C. illumination.  Materials shall 

be uniformly spread without runs or sags. 
 

G. All coating called for shall be applied in back of all fixtures, cabinets and 
tackboards before said items are secure in place. 

 
3.3. STORAGE 

 
A. Flammable materials shall not be stored inside of the building, except 

single one-quart cans of each paint color may be kept in an approved 
location for touch up work at the end of the job. 

 
B. Flammable materials storage should be kept to a minimum of 

currently-in-use materials only.  Overnight storage shall not be allowed in 
the building. 
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3.4. APPLICATION 
 

A. Application rates that are specified in these Specifications shall be 
considered as minimum rates but shall not supersede the coverage 
requirements specified herein or the recommendations of the Paint 
Manufacturer. 

 
B. It is the intent that all finish coating systems specified (excluding primer 

only) present a finished uniform appearance, free of lap marks, color 
variation, sheen variation and irregularities. Provide additional coats as 
needed to accomplish this finish intent. 

 
C. Application shall be per the following schedule except that, in no case, 

shall materials be applied over a base preparation not in accordance with 
the Paint Manufacturer's specifications.  See Drawing Notes and Room 
Finish Schedule for finishing directions. 

 
D. See section 2 above of these specifications for products and applications 

Interior and Exterior Steel and Metal Work 
 

E. Additional finish systems shall be as described on the Drawings or 
elsewhere in the specifications. 

 
F. In general, all applications and product selections are to be consistent 

with good quality long life commercial finishing standards. 
 
 
 
END 09 9000 
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DIVISION 10 – SPECIALTIES 
Section 10 1423 - Signage 

1. GENERAL 
 

1.1. WORK INCLUDED  
 

A. General signage, see Schedule, this Section. 
 

1.1. SUBMITTALS 
 

A. Shop Drawings:  Show letter style and stroke for typical numbers and 
names in full size.  Furnish a complete listing of all signs. 
 

B. Samples:  Typical number and name screened on acrylic plastic in colors 
selected. 

 
1.2. DELIVERY, STORAGE AND HANDLING 

 
A. Deliver, handle and store material at the job site as directed.  Packaged 

material shall be in original containers with seals unbroken and labels intact 
until time of use.  All damaged or otherwise unsuitable materials when so 
ascertained shall be immediately removed for the job site. 

 
2. PRODUCTS 
 

2.1. PLASTIC SIGNS 
 

1. Standard would be Kroy Signature ADA tactile, raised letter or 
engraved letter, with raised braille. Kroy Sign Systems, 7575 E. 
Redfield Rd., Ste. 113, Scottsdale, AZ 85260, Midwest Regional 
Sales, 480-619-6080, beyer@kroysignsystems.com  

2. Similar products are typically available at local sign shops, brand is 
not critical. 

 
B. Plastic 

 
1. 1/8" minimum thickness. 
2. Multi color laminated 
3. Colors to be selected. 
4 Comply with ADA regulations for sign requirements. 

 
A. Letter style to be Helvetica Medium, engraved to expose core color, one 

inch (1") high stroke. 
 

1. Larger letters where noted. 
2. Optional letters may be raised in contrasting color. 

 
B. Type of Panels 

 
1. Mount with double faced tape or adhesive as recommended by the 

manufacturer; message panels proportional size to message. 
 

mailto:beyer@kroysignsystems.com
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2. Install with double face adhesive strips and screws or small drive 
pins at masonry walls. 

 
C. Braille - Comply with ADA. 

 
1. All signs. 

 
2.2. SIGN SCHEDULE  

 
A. Room signage, coordinate locations with A/E, approximately 8” x 8” 

 
1. Two (2) “Rest Room” 
2. One (1) “Break Room” 
3. One (1) “Office” 

 
B. Exterior signage 

 
1. All Overhead doors to have two signs 

 
a. One 10” letter, 12”x12” x1/8” aluminum centered above the 

door head, white reflective with black letter. 
b. One stenciled 8” on to the door, centered third section from 

the top. 
c. Owner direction to be determined for numbered or lettered 

doors labels. 
 

C. Safe room signage 
 
1. Provide 6 small engraved plastic signs for mounting each side of 

safe room doors 
 

High and low dead locks  
 for storm 
   safe room use only 

2. Mount with stainless steel screws, not just adhesive. 
 

3. EXECUTION 
 

3.1. APPLICATION 
 

A. Examine all surfaces to receive the signs.  Application or installation of 
signs constitutes acceptance of the existing conditions. 

 
B. Position wall signs in its designated location. 

 
1. On wall adjacent to door latch jamb, top at 5'-0".  Place 

immediately under side lights where they occur. 
2. Verify prior to mounting, some may need to be located at hinge 

jamb. 
3. Complete all finishes prior to mounting the signs. 
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C. Prepare surfaces and apply signs in accord with the manufacturer's 
recommendations. 

 
1. Set with level. 

 
3.2. When signs are thoroughly set, clean substrates of adhesive spots, temporary 

lines and centering, etc., prior to acceptance by Owner.  
 
 
END 10 1423 
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DIVISION 10 – SPECIALTIES 
 Section 10 2114 Wash Bay Curtain 

1. GENERAL 
 

1.1. WORK INCLUDED  
 

A. Wash Bay Curtain, track and suspension system. 
 

1.1. SUBMITTALS 
 

A. Shop Drawings:  Show curtain, materials, suspension system and 
weights. 
 

B. Samples:  fabric samples for color selection 
 

1.2. DELIVERY, STORAGE AND HANDLING 
 

A. Deliver, handle and store material at the job site as directed.  Packaged 
material shall be in original containers with seals unbroken and labels intact 
until time of use.  All damaged or otherwise unsuitable materials when so 
ascertained shall be immediately removed for the job site. 

 
2. PRODUCTS 
 

2.1. Wash Bay Curtain 
 

A. Manufacturers: 
 
1. AKON Curtains: Fernandina Beach FL 32034, ph 989 414 1209 Fax 

888 501 5865 email Scott Fullerton scott@akonllc.com  
2. Goff’s Curtains:  700 Hickory Street Pewaukee WI 53072,  Info 

@goffemterprises.com, 800 234 0337 
3. AmCraft Manufacturing Inc: 58 Lively Blvd, Elk Grove Village IL 

60007  847 310 7286 
4. Or Equal 

 
B. Description  

 
1. 12’ high curtain, three (3) section, nominal from east wall 47’ 

straight, curve track then return to north wall 18’ straight, 65’ total 
curtain. manually operable with track mounted at 14’ clear. 

2. Solid colored fabric to floor, then 4’ x 4’ translucent vinyl with 2’ 
fabric 6’ repeat, 4’ solid color to hangers.  12’ overall vertical. 

3. Hold at 2” off floor. 

mailto:scott@akonllc.com
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a.  
 

4. Construction in three sections that can be easily managed by one 
person 

5. Velcro adjacent section connections. 
6. Chain weight bottom hem to resist blowing if doors are open. 
7. Nominal 18’ along west and 48’ along south x 12’ 
8. Heavy duty galvanized track suspended and diagonal suspended 

to resist sway. 

9.  
Threaded rod mount continuous track with sweep curve corner. 

10. Heavy duty roller assemblies connected through reinforced 
grommet holes at nominal 12” spacing . 

11. Track at 14’ provide adjustable rod roller to curtain. 
 

C. Solid color fabric 
 
1. PVC coated Polyester, Class A flame spread. 

a.  
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b.  
 

2. Vison panels 20 oz translucent vinyl. 
3. Fire treated, to meet class A or equivalent flame spread and smoke 

developed standards. 
 

3. EXECUTION 
 
3.1. Installation 

 
A. Follow manufacturer’s recommendations for hanging and adjusting 

 
1. Coordinate track and hanger trolleys with lighting, fire protection 

piping and HVAC equipment. 
2. Brace/hang track to resist sway when pulling curtain or if bumped 

into. 
 

B. Verify smooth operation and demonstrate to user. 
 
 
 
 
END 10 1423 
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DIVISION 10 - SPECIALTIES 
Section 10 2800 – Toilet & Bath Accessories 

1. GENERAL 
 

1.1. DESCRIPTION 
 

A. Contractor shall furnish and install as listed: 
 

1. All handicap accessible grab bars by Contractor 
2. Soap dispensers  
3. Toilet paper dispensers 
4. Paper towel dispensers,  
5. Mirrors at lavatories 

 
1.2. SUBMITTALS 

 
A. Submit the following in accordance with 01 3300: 

 
1. Manufacturer's Literature:  Materials description and installation 

instructions for products. 
 
2. PRODUCTS 
 

2.1. COMPONENT BY APPROVED MANUFACTURERS 
 

A. Stainless Steel Grab Bars 
 

1. Manufacturers 
 

a. G.M. Ketcham Inc., 30 Commercial St., Freeport, NY 11520, 
Phone 516/379-3500, FAX 516/379-3187 Series C534SS. 

b. Miami-Carey, Monroe, OH, Series GB5100. 
c. Bobrick Washroom Equipment, Inc., Northway 10 Industrial 

Park, Clifton Park, NY  12065-1399, Phone 518/877-7444 
FAX 518/877-5029, Series B-490. 

d. Bradley Corporation, P O BOX 309, W142 N901 Fountain 
Blvd., Menomonee Falls, WI  53051, Phone 414/354-0100 
FAX 414/354-8327, Series 837. 

e. ASI 441 Saw Mill River Road, Yonkers, NY 10701, Phone 
914/476-9000 

 
2. Product quality shall require that the bars be 1-1/2" o.c., stainless 

steel, material thickness minimum 18 gauge with side of the bar. 
 
3. Each set includes one at 42" and one at 36" (two at 42" in narrow 

stalls) or one (1) 48" X 36" corner style, see Plans. 
 

B. Mirrors - provide one (1) at each lavatory or lavatory station. 
 

1. Glass mirrors - 1/4" laminated glass, frames welded, stainless steel 
with concealed fasteners. 
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2. 24” W X 36” H. 

 
a. Bobrick B-165 Series – welded corners 
b. McKinney 160 Series 
c. Bradley 780 
d. Epco #136 
e. ASI 0600 A – special laminated glass 
f. Or equal 
g. Two (2) required 

 
C. Soap Dispensers - provide one (1) for each restroom lavatory, the service 

sink and the break room sink. 
 

1. Spartan Lite’N Foamy #975600 in black if available. 
2. https://www.spartanchemical.com/products/product/975600/#pack

aging-variations 
3. Four (4) required. 

 
D. Toilet Paper Dispensers 

 
1. Large roll type,  
2. Renown dispenser 
3. www.gorenown.com 

 
E. Hand Towel Dispensers - provide at each lavatory andand in break room 

and at service sink. 
 

1. Large roll type, 7” or 9”  
2. Gorgia Pacific paddle type manual dispenser 
3. Model #54338A 
4. Four (4) required  

 
3. EXECUTION 
 

3.1. INSTALLATION OF ACCESSORIES 
 

A. Make installations in accordance with the drawings. 
 

B. Attachment of accessories in compliance with 0155 - Anchorage & 
Fastenings. 

 
C. Mounting heights and location:  (Always verify with A/E at site) 

 
 

END 10 2800 

https://www.spartanchemical.com/products/product/975600/#packaging-variations
https://www.spartanchemical.com/products/product/975600/#packaging-variations
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DIVISION 10 – SPECIALTIES 
Section 10 4400 – Fire Protection Specialties 

1. GENERAL 
 

1.1. DESCRIPTION 
 

A. Provide all fire extinguishers and cabinets as scheduled and shown on 
the Drawings. 
 
1. Six Required 4A/10BC 
2. Garage area four (4) 
3. Break Room one (1) 
4. Mezzanine one (1) 

 
B. Provide location sticker at 12’ for extinguishers in the garage area. 

 
 

1.2. QUALITY CONTROL 
 

A. All extinguishers shall be UL rated and installed at proper height 
according to NFPA. 

 
2. PRODUCTS 
 

2.1. CABINETS  not applicable 
 
 

2.2. BRACKETS 
 

A. Provide manufacturer's standard wall brackets for all wall hung 
extinguishers. 
 

2.3. EXTINGUISHER 
 

A. Extinguishers unless noted shall be UL rated, 4A/10BC UL rated, 10-lb. 
dry chemical except where noted otherwise. 

B. All extinguishers shall bear an in service or inspection date within one (1) 
month of substantial completion. 
 

2.4. LOCATION STICKER 
 

A. Nominal 24”  
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3. EXECUTION 
 

3.1. INSTALLATION 
 

A. Install all extinguishers according to NFPA height recommendations 
which are top of extinguisher below 5' for 40 lbs. or less total weight 
extinguishers, for over 40 lbs., not more than 4' off floor.   
 
1. Generally, cabinets to be installed with top at 56",  
2. Bracket mounted extinguishers, install bracket at 50" with metal 

expansion anchors, no nylon or plastic. 
 

B. Stickers to be carefully adhered to clean surface. 
 
 
 
 
END 10 4400 
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DIVISION 13 – SPECIAL CONSTRUCTION 
Section 13 1200 – Pre-Engineered Structures 

PART  1  GENERAL 

1.1  SECTION INCLUDES 

A.  Pre-engineered building and components including the following: 
 
1.  Structural steel frame, secondary framing, and miscellaneous framing. 

 
a.  Base bid includes expandable end wall, see plans 
b.  Base bid and alternate 1 includes a sidewall beam at 15’ to support batting 

cage support cables, see information on plans. 
 

2.  Roof covering system including exterior roof panels, panel attachments, sealants, 
mastics, trim and flashings. 

3.  Exterior panels including wall, liner and soffit panels. 
4.  Insulation and insulation support system. 
5.  Manufactured roof insulation system. 
6.  Special trim required at wall penetrations at CMU safe room. 

B.  Alternate work.   
 

1.  Spray Foam insulation system. Meet 
2.  Foam sandwich panels systems walls and roof. 

 
C.  Wall accessories including the following: 

 
1.  Louvers. 
2.  Wall openings. 

 
D.  Roof accessories including the following: 

 
1.  Eave gutters. 
2.  Rake trim. 
3.  Infiltration compliance. 

E.  Schedule of construction 
 

1.  Delivery shall be expedited to the extent possible, desired enclosure prior to winter 
2022 is desired. 

F.  See 13 1200 2.7 for shop finish on structural steel 
 

1.2  RELATED SECTIONS 
 
A.  Section 03 3000 - Cast-in-Place Concrete. 
B.  Section 04 2000 – Unit MAsonry 
C.  All HVAC trades 

 
1.3  REFERENCES 

A.  FM Global: 
 
1.  FMRC Standard 4471 - Approval Standard for Class 1 Roofs for Hail Damage 

Resistance, Combustibility, and Wind Uplift Resistance. 
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B.  Metal Building Manufacturers Association (MBMA): 

 
1.  MBMA Metal Building Systems Manual. 
2.  Seismic Design Guide for Metal Building Systems. 

 
C.  North American Insulation Manufacturers Association (NAIMA): 

 
1.  NAIMA 202 - Standard For Flexible Fiber Glass Insulation to be Laminated for Use in 

Metal Buildings. 
 

D.  Underwriters Laboratories (UL): 
 
1.  UL 580 - Standard for Tests for Uplift Resistance of Roof Assemblies. 
2.  UL 723 - Standard for Test for Surface Burning Characteristics of Building Materials. 

 
1.4  DEFINITIONS 

A.  Building Width: Measured from outside to outside of Concrete foundation. Allow for recessed 
flashing in 8” raised concrete perimeter curb foundation. 

B.  Building Length: Measured from outside to outside of end wall girts. Typically edge to edge 
of concrete 

C.  Building Line: Outside face of steel/girt. 

D.  Building Eave Height: Measured from the top of the eave member at the outside of the 
sidewall girt line to the bottom of the sidewall column base plate or to finished floor if 
columns are on grout or recessed below finished floor. 

E.  Bay Spacing: Measured from centerline to centerline of primary frames for interior bays and 
from centerline of the first interior frame to outside of end wall girts for end bays. 
 

F.  Roof Pitch: The ratio of the vertical rise to the horizontal run (i.e. 1:12 = 1 inch of rise for 
every foot of horizontal dimension). 
 

1.5  SYSTEM DESCRIPTION 
 
A.  General: 

 
1.  Provide metal building frame, metal wall panels, metal roof panels, accessories and 

miscellaneous materials for a complete enclosure including supports for building 
components specified in other sections. 

2.  Design structural systems according to professionally recognized methods and 
standards and legally adopted building codes. 

3.  Design under supervision of professional engineer licensed in the jurisdiction of the 
Project. 
 

B.  Design Requirements: 
 
1.  Bay size: 35 nominal 
2.  Roof pitch: 1:12 
3.  Building location zip code: 61764 
4.  Roof Live Load: not less than 25 psf including snow load 
5.  Ground Snow Load for design: 20 psf  
6.  Collateral Loads: 12 psf (Collateral load available to resist uplift 2 psf) 
7.  Wall collateral loading: See plans for any equipment detailed to hang on walls 
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a.  Overhead door assemblies  
b.  counter balance torsion springs  
c.  concentrated door wind load transfer thru track. 

 
8.  Rainfall intensity per hour 4” 
9.  Seismic Loads: Calculate in accordance with applicable code, IBC 2018 
10.  Seismic Loading: 

 
a. Importance Factor, Ie = 2 
b. Seismic Site Class C Importance 1.0 
c. Sds = 0.111 (Ss = 13.9%) 
d. Sd1 = 0.091 (S1 = 8.0%) 
e. Seismic Response Coefficient, Cs = 0.046 
f. Seismic Design Category B 
g. Design Coefficients and Factors for Seismic Force-Resisting Systems 

• Resisting System – Ordinary precast concrete shear wall (Bearing Walls) 
1. Response Coefficient, R = 3 
2. Deflection Amplification Factor, Cd = 3 
3. System Overstrength Factor, Ωo = 2.5 

h. Component Design per ASCE 7-10 
i. Seismic Base Shear = W x Cs 

 
11.  Dead loads, including the weight of all indicated permanent construction: 

 
a.  Elements required for support of lights and light battens, hanging fixtures, 

mechanical equipment, piping, ceiling hanger wires, and all other items 
required to provide a complete building and not specifically indicated on the 
drawings. 

b.  These items are including in the overall collateral loading allowance for the 
primary frames, but locally my require special attention for Purlins to be a 
 

12.  Wind Loads: 
 
a.  Roof Wind Load: Calculate in accordance with applicable code:  
b.  120 mph  
c.  Exposure C, 
d.  Importance Factor I.0.  

 
13.  SSR Roof System tested and certified to meet Underwriters Laboratories UL 90 wind 

uplift rating. 
14.  Panel fastening meeting uplift requirements based on tested fastener values with 

appropriate Safety Factors. 
15.  Purlin strength with SSR roof panel determined and tested in accordance with AISI 

procedures. 
 

C.  Performance Requirements: 
 
1.  System to withstand gravity and lateral loads in compliance with contract documents. 
2.  Refer to contract drawings for additional concentrated loads to pre-engineered 

building hanger beams and support jacks. 
3.  Allowable Deflections: L/180 system. 
4.  Metal wall panels (interior and exterior) shall not to be used as shear elements.  
5.  Construct assembly to permit movement of components without buckling, failure of 
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joint seals, undue stress on fasteners or other detrimental effects, due to 
environmental conditions. 

6.  Design and fabricate wall and roof systems free of abnormal distortion or defects 
detrimental to appearance or performance. 
 

1.6  SUBMITTALS 
 
A.  Design Data: Provide detailed design criteria and calculations prepared by a licensed 

structural engineer. 
 

B.  Certification: Manufacturer certification that the building conforms to the contract documents 
and manufacturer's standard design procedures. 
 

C.  Shop Drawings: Show building layout, primary and secondary framing member sizes and 
locations, cross-sections, and product and connection details. 

 
1.  Anchor Bolt Installation Drawings: Layouts with minimum bolt diameters if different 

than detailed. 
2.  Base Plate Size. 
3.  Maximum Foundation design Loads, vertical, horizontal, uplift. 

 
D.  Product Data: Information on manufactured products to be incorporated into the project. 

 
E.  Selection Samples: For each finish product specified, two complete sets of color chips 

representing manufacturer's full range of available colors and patterns. 
 
1.7  QUALITY ASSURANCE 

 
A.  Manufacturer Qualifications: Not less than 5 years experience in the actual production of 

specified products. 
 
1.  Member of the Metal Building Manufacturer's Association (MBMA). 
2.  Primary manufacturer of frames, secondary steel, roof and wall sheeting, and trim. 

 
B.  Installer Qualifications - Firm experienced in application or installation of systems similar in 

complexity to those required for this project, plus the following: 
 
1.  Acceptable to or licensed by manufacturer. 
2.  3 years experience with systems. 
3.  Successfully completed not less than 5 comparable scale projects using this system. 

 
1.8  DELIVERY, STORAGE, AND HANDLING 

 
A.  Store products in manufacturer's unopened packaging until ready for installation. 

 
B.  Properly protected to prevent damage to finished components. 

 
1.9  PROJECT CONDITIONS 

 
A.  Maintain environmental conditions (temperature, humidity, and ventilation) within limits 

recommended by manufacturer for optimum results. Do not install products under 
environmental conditions outside manufacturer's recommended limits. 
 

1.10  WARRANTY 
 
A.  Manufacturer shall warranty installed system for the periods described herein, starting from 
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Date of Substantial Completion against all the conditions indicated below. When notified in 
writing from Owner, manufacturer/installer shall, promptly and without inconvenience and 
cost to Owner, correct said deficiencies. 
 
1.  No Dollar Limit (NDL) Material and Workmanship Warranty: Warranty Period: 5 years. 
2.  Wall System Standard Weathertight Warranty: Warranty Period: 10 years. 
3.  SSR Weathertight Endorsement: Warranty Period: 20 years. 
4.  No Dollar Limit (NDL) Weathertight Endorsement: Warranty Period: 20 years. 
5.  Structural NDL Endorsement: Warranty Period: 20 years. 
6.  Finish Warranty: 

 
a.  Finish coating shall not peel, blister, chip, crack or check in finish, and shall not 

chalk in excess of 8 numerical ratings when measured in accordance with 
ASTM D 4214. 

b.  Finish coating shall not change color or fade in excess of 5 NBS units as 
determined by ASTM D 2244. 
 
1)  Panel finish: 20 years. 

 
7.  Performance Warranty: Furnish written warranty, stating sheet metal roofing system 

and flashing (flashing under premium warranty only) under this Section will be 
maintained in watertight condition and defects resulting from the following items will 
be corrected without cost to Owner for a period of 20 years. 
 
a.  Faulty workmanship. 
b.  Defective materials including sealants and fasteners. 
c.  Water infiltration. 

 
PART  2  PRODUCTS 

 
2.1  MANUFACTURERS 

 
A.  Acceptable Manufacturers: Member MBMA 
B.  Substitutions: Not permitted. 
C.  Roof Panels: "SSR" Standing Seam Roof Panels; 16” to 24 inches wide net coverage, with 3 

inches high major ribs formed at the panel side laps, formed for field seaming using 
motorized operated seaming machine. 
 
1.  Side joints: Factory applied sealant. 
2.  Material (Painted): AZ50 Galvalume coated steel. 
3.  Material (Unpainted): Acrylic coated AZ55 Galvalume steel unpainted. 

 
2.2  EXTERIOR PANELS 

 
A.  Wall Panels: Panel Rib System; Nominal 36 inch wide net coverage, with 1-3/16 inch high 

major ribs at 12 inches on center with (2) minor ribs spaced between the major ribs. Select 
from systems available from manufacturer.  
 
1.  Material (Painted): AZ50 Galvalume coated steel. 
2.  Paint system Hylar, Kynar or similar fluorocarbon finish. 
3.  Side laps: Two fully overlapping major ribs secured together with Stainless Steel 

capped 1/4 inch diameter color-matched carbon steel fasteners. 
4.  Length: Continuous from sill to eave up to 43 feet in length. 
5.  End laps, where required: 4 inches wide, located at a support member. 
6.  Crimp panels at the base to achieve no gaps against the foundation greater than 1/16 

inch and notch to match roof panel configuration at the eave. 
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7.  Cut panels square at each end. 
8.  Cut panels square at each end; provide base trim at sill and closure plugs. 

 
B.  Liner Panels: LPR-36; 36 inch wide net coverage, with 1-3/16 inch high major ribs with minor 

ribs spaced between the major ribs.  Not required in the foam sandwich panel alternate. 
 
1.  Material: AZ50 Galvalume coated steel. 
2.  Thickness: 26 gage, Cool Cotton White, SMP Silicone-Modified Polyester finish. 
3.  Length: Continuous from sill to eave up to 43 feet in length. 
4.  Side laps: Two fully overlapping major ribs secured together with 1/4 inch diameter 

Stainless Steel capped color-matched carbon steel fasteners. 
5.  Provide partial height wall liner panels, refer to drawings. 

 
2.3  INSULATION 

 
A.  Manufacturer’s standard insulation systems complying with code flame spread and smoke 

developed requirements 
 
1.  See alternates for spray foam insulation 
 

B.  Or Laminated Fiberglass: Owens-Corning Fiberglas, NAIMA 202, "Certified R" metal building 
insulation. 
 
1.  TIMA Insignia and Insulation Thickness: Ink-jet printed on fiberglass. 

 
C.  Back-Fill Insulation: Owens-Corning Fiberglas unfaced "Metal Building Insulation Plus". 

 
D.  Insulation: 

 
1.  Meet 2018 IEEC, Climate Zone 5 
2.  Roof R-19 + R-11 L.S. or equal 
3.  Wall R-13 + R-13 ci or equal 

 
E.  Roof and Wall Insulation Facing: R-3035 HD (FSK-HD) (Silver). 

 
1.  0.0003-inch-thick, aluminum foil laminated to 30-pound Kraft paper, reinforced with 

glass-fiber scrim, in unpainted (Aluminum). 
2.  Adhere facing to Owens-Corning Fiberglas "Certified R", NAIMA 202, fiberglass 

blanket. 
3.  Assembly of Insulation Blanket and Facing: 

 
a.  Flame Spread Rating: Less than 25. 
b.  UL Label: Submit as specified in Submittals article of this section. 
c.  Facing Perm Rating: 0.02. 

 
F.  Roof and Wall Insulation Facing: WMP-F or GymGuard 

 
1.  0.0015-inch-thick, UV-stabilized, white polypropylene film laminated to 0.0003-inch-

thick aluminum foil or metalized polypropylene film, reinforced with glass-fiber scrim, 
in white. 

2.  Adhere facing to Owens-Corning Fiberglas "Certified R", NAIMA 202, fiberglass 
blanket. 

3.  Assembly of Insulation Blanket and Facing: 
 
a.  Flame Spread Rating: Less than 25. 
b.  UL Label 
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c.  Perm Rating: 0.02. 
 

2.4  INSULATION SUPPORT SYSTEM 
 
A.  Insulation Support System. 

 
B.  Description: 

 
1.  Compatible with roof system. 
2.  As appropriate for insulation system 
3.  Mesh Type 

 
C.  Fasteners and Attachment Hardware: 

 
1.  Connections to Eave and Gable Members: 

 
a.  1/8-inch-diameter wire clips looped through 20-gauge steel V-straps. 
b.  Steel V-Straps: Fasten to framing with self-drilling screws. 

 
2.  Mesh-to-Mesh Edge Connections: 

 
a.  Lace #36 nylon cord through edges of pieces of mesh being connected. 
b.  Edge Connections: Plastic cable ties. 

 
D.  Fire-Hazard Classification: 

 
1.  UL Fire-Hazard Classification Ratings, UL 723: 

 
a.  Flame Spread: 3 or less. 
b.  Smoke Developed: Less than 10. 

 
E.  Eave Gutters: Roll-formed 26 gage steel sheet, with gutter straps, fasteners and joint 

sealant; manufacturer's standard color. 
 
1.  Downspouts: 26 gage 4 inches by 5 inches in 10 foot lengths, with downspout elbows 

and downspout straps; same color as wall panels unless specified otherwise. 
2.  Coordinate with on site storm water collection system. 

 
2.5  MATERIALS 

A.  Structural Steel Plate, Bar, Sheet, and Strip for Use in Bolted and Welded Constructions: 
ASTM A 572/A 572M, A 529/A 529M, A 1011 or A 36/A 36M Modified 50, with minimum 
yield strength of 55,000 psi (380 MPa). 

B.  Galvanized Structural Steel Material for Use in Roll Formed or Press Broken Secondary 
Structural Members: ASTM A 563, with minimum yield strength of 60,000 psi (410 MPa). 

C.  Galvanized Steel Sheet for Roll Formed or Press Broken Roof and Wall Coverings, Trim and 
Flashing: ASTM A 653/A 653M, with minimum yield strength of 50,000 psi (345 MPa). 

D.  Galvalume Steel Sheet Used in Roll Formed or Press Broken Roof Covering: Aluminum-zinc 
alloy-coated steel sheet, ASTM A 792/A 792M, with minimum yield strength of 50,000 psi 
(345 MPa); nominal coating weight of 0.5 oz per sq ft both sides, equivalent to an 
approximate coating thickness of 0.0018 inch both sides. 

E.  Hot Rolled Steel Shapes: W, M and S shapes, angles, rods, channels and other shapes; 
ASTM A 500, ASTM A 572/A 572M or ASTM A 36/A 36M as applicable; with minimum yield 
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strengths required for the design. 
 
F.  Structural Bolts and Nuts Used with Primary Framing: High strength, ASTM A 325 bolts and 

ASTM A563 Grade C nuts. 
 

G.  Bolts and Nuts Used with Secondary Framing Members: High Strength ASTM A 325 Bolts 
and ASTM A 563 Grade C nuts. 

 
H.  Panel Fasteners: 

 
1.  For Galvalume and KXL finished roof and wall panels: Stainless Steel-capped carbon 

steel fasteners with integral sealing washer. 
2.  Color of exposed fastener heads to match the roof or wall panel finish. 
3.  Concealed Fasteners: Self-drilling type, of size as required. 
4.  Provide fasteners in quantities and location as required by the manufacturer. 

 
I.  Flashing and Trim: Match material, finish, and color of adjacent components. Provide trim at 

rakes, including peak and corner assemblies, high and low eaves, corners, bases, framed 
openings and as required or specified to provide weather tightness and a finished 
appearance. 
 

J.  Sealants, Mastics and Closures: Manufacturer's standard type. 
 

1.  Provide at roof panel end laps, side laps, rake, eave, transitions and accessories as 
required to provide a weather resistant roof system; use tape mastic or gun grade 
sealant at side laps and end laps. 

2.  Provide at wall panel rakes, eaves, transitions and accessories. 
3.  Closures: Formed to match panel profiles; closed cell elastic material, manufacturer's 

standard color. 
4.  Tape mastic: Pre-formed butyl rubber-based, non-hardening, non-corrosive to metal; 

white or light gray. 
5.  Gun grade sealant: Non-skinning synthetic Elastomeric based material; gray or 

bronze. 

2.6  FABRICATION 

A.  Fabrication: Fabricate according to manufacturer's standard practice. 
 

1.  Fabricate structural members made of welded plate sections by jointing the flanges 
and webs by continuous automatic submerged arc welding process. 

2.  Welding operators and processes: Qualified in accordance with AWS D1.1. 
3.  Field connections: Prepare members for bolted field connection by making punched, 

drilled, or reamed holes in the shop. 

B.  Component Identification: Mark all fabricated parts, either individually or by lot or group, 
using an identification marking corresponding to the marking shown on the shop drawings, 
using a method that remains visible after shop painting. 

2.7  FINISH 

A.  Schedule of Finishes: To Be Selected 

B.  Shop Coat: Manufacturer's standard rust inhibitive primer paint;  
 

1.  Shop coat to be Light Gray or off white, if Red Oxide, then columns shall be 
field painted two (2) COATS DTM off white as selected. 
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2.  Finish all structural steel members using one coat of manufacturer's standard shop 
coat, after cleaning of oil, dirt, loose scale and foreign matter. 

C.  Color: Interior Finish liner: Off White 0.5 mil minimum dry film thickness wash coat. 

PART  3  EXECUTION 

3.1  EXAMINATION 

A.  Verification of Conditions: Examine areas and conditions under which work is to be 
performed and identify conditions detrimental to proper and or timely completion. 
 
1.  Verify foundations are properly installed, to correct dimensions and within acceptable 

tolerances. 
2.  Verify location of covered or built-in work. 
3.  Do not proceed until unsatisfactory conditions have been corrected. 

3.2  PREPARATION 

A.  Framing Erection: Erect framing in compliance with AIS Specification and the latest edition of 
the MBMA metal building systems manual. 

B.  Provide for erection and wind loads. Provide temporary bracing to maintain structure plumb 
and in alignment until completion of erection and installation of permanent bracing. Locate 
braced bays as required by manufacturer. 

3.3  ERECTION OF FRAME 

A.  Install in accordance with manufacturer's instructions. 

 
1.  Do not erect frames without complete installation of tie beams and anchorages. 
2.  Set column base plates with non-shrink grout to full plate bearing. 
3.  Do not field cut or alter structural members without written approval. 
4.  After erection, prime welds, abrasions, and surfaces not primed with primer used in 

shop painting. 

3.4  INSTALLATION 

A.  Install in compliance with manufacturer's instructions and approved submittals. 
 
1.  Exercise care when cutting prefinished material to ensure cuttings do not remain on 

finish surface. 
2.  Fasten cladding system to structural supports, aligned level and plumb. 
3.  Locate end laps over supports. End lap panels according to manufacturer's 

recommendations. Place side laps over adjacent panel and mechanically seam or 
stitch fastener per erection guidelines. 

4.  Provide expansion joints where indicated. 
5.  Use concealed fasteners. 
6.  Install sealant and gaskets to prevent weather penetration. 
7.  Install system free of rattles, noise due to thermal movement, and wind whistles. 
8.  Install door frames, service doors, overhead doors, window and glass, and gutter 

system in compliance with manufacturer's instructions. 
9.  Seal wall and roof accessories watertight and weather tight with sealant in compliance 

with building manufacturer's standard procedures. 
10.  Rigidly support and secure gutters and downspouts. Joint lengths with formed seams 

sealed watertight. Flash and seal gutters to downspouts. 
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B.  Tolerances: 
 
1.  Framing Members: 1/4 inch from level; 1/8 inch from plumb. 
2.  Racking: 1/8 inch from true position. Provide shoring to maintain position prior to 

cladding installation. 

C.  Infiltration 
1.  Assembly shall be infiltration tight against water and air movement 
2.  Wall to doors 
3.  Wall to roof 
4.  Wall to base flashing 
5.  Base flashing to metal panel and foundation 
6.  Wall and roof to penetrations. 
7.  All building components as assembled. 

3.5  FIELD QUALITY CONTROL 

A.  Testing by Contractor: 
 
1.  Roof installation inspection by roof manufacturer's representative; as required as part 

of warranty provision. 

B.  Testing by Contractor, Independent Certified Inspector 
 
1.  High Strength Bolted Connections: Specification for Structural Joints Using ASTM A 

325 or A 490 Bolts, with minimum testing of bolted connections per the arbitration 
inspection procedure. 

2.  Welded Connections: AWS. Visual inspection of 100 percent of welds. Ultrasonic 
inspection of 50 percent of full and partial penetration welds. A rejection rate greater 
than 5 percent will increase the inspection to 100 percent. 

3.  General Testing: For materials and installed tolerances. 
4.  Provide certified inspector report to Owner. 
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DIVISION 21 – FIRE SUPPRESSION 
Section 21 0529 - Hangers And Supports For Fire-Suppression Piping And Equipment 

1.  GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and 
Supplementary Conditions and Division 01 Specification Sections, apply to this 
Section. 

1.2 SUMMARY 

A. Section Includes: 

1. Metal pipe hangers and supports. 
2. Trapeze pipe hangers. 
3. Metal framing systems. 
4. Fastener systems. 
5. Equipment supports. 

1.3 ACTION SUBMITTALS 

A. Product Data: For each type of product. 

B. Shop Drawings: Signed and sealed by a qualified professional engineer. Show 
fabrication and installation details and include calculations for the following: 

1. Trapeze pipe hangers. 
2. Metal framing systems. 
3. Equipment supports. 

C. Delegated-Design Submittal: For trapeze hangers indicated to comply with 
performance requirements and design criteria, including analysis data signed and 
sealed by the qualified professional engineer responsible for their preparation. 

1. Detail fabrication and assembly of trapeze hangers. 
2. Include design calculations for designing trapeze hangers. 

1.4 INFORMATIONAL SUBMITTALS 

A. Welding certificates. 

1.5 QUALITY ASSURANCE 

A. Structural-Steel Welding Qualifications: Qualify procedures and personnel according to 
AWS D1.1/D1.1M. 
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B. Pipe Welding Qualifications: Qualify procedures and operators according to 2015 
ASME Boiler and Pressure Vessel Code, Section IX. 

2. PRODUCTS 

2.1 PERFORMANCE REQUIREMENTS 

A. Delegated Design: Engage a qualified professional engineer, as defined in 
Section 014000 "Quality Requirements," to design trapeze pipe hangers and 
equipment supports. 

B. Structural Performance: Hangers and supports for fire-suppression piping and 
equipment shall withstand the effects of gravity loads and stresses within limits and 
under conditions indicated according to ASCE/SEI 7. 

1. Design supports for multiple pipes, including pipe stands, capable of supporting 
combined weight of supported systems, system contents, and test water. 

2. Design equipment supports capable of supporting combined operating weight of 
supported equipment and connected systems and components. 

3. Design seismic-restraint hangers and supports for piping and equipment and 
obtain approval from authorities having jurisdiction. 

C. NFPA Compliance: Comply with NFPA 13. 

D. UL Compliance: Comply with UL 203. 

2.2 METAL PIPE HANGERS AND SUPPORTS 

E. Carbon-Steel Pipe Hangers and Supports: 

1. Description: Factory-fabricated components, NFPA approved, UL listed, or FM 
approved for fire-suppression piping support. 

2. Galvanized Metallic Coatings: Pregalvanized or hot-dip galvanized. 
3. Hanger Rods: Continuous-thread rod, nuts, and washer made of carbon steel. 

F. Copper Pipe and Tube Hangers: 

1. Description: Copper-coated-steel, factory-fabricated components, NFPA 
approved, UL listed, or FM approved for fire-suppression piping support. 

2. Hanger Rods: Continuous-thread rod, nuts, and washer made of copper-coated 
steel. 

2.3 TRAPEZE PIPE HANGERS 

G. Description: MSS SP-58, Type 59, shop- or field-fabricated pipe-support assembly, 
made from structural-carbon-steel shapes, with NFPA-approved, UL-listed, or FM-
approved carbon-steel hanger rods, nuts, saddles, and U-bolts. 
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2.4 METAL FRAMING SYSTEMS 

H. MFMA Manufacturer Metal Framing Systems: 

1. Manufacturers: Subject to compliance with requirements, available 
manufacturers offering products that may be incorporated into the Work include, 
but are not limited to the following: 

a. ABB, Electrification Business. 
b. Cooper B-line; brand of Eaton, Electrical Sector. 
c. Flex-Strut Inc. 
d. G-Strut. 
e. Haydon Corporation. 
f. Unistrut; Atkore International. 
g. Wesanco, Inc. 

2. Description: Shop- or field-fabricated pipe-support assembly, made of steel 
channels, accessories, fittings, and other components for supporting multiple 
parallel pipes. 

3. Standard: Comply with MFMA-4, factory-fabricated components for field 
assembly. 

4. Channels: Continuous slotted carbon-steel channel with inturned lips. 
5. Channel Width: Selected for applicable load criteria. 
6. Channel Nuts: Formed or stamped nuts or other devices designed to fit into 

channel slot and, when tightened, prevent slipping along channel. 
7. Hanger Rods: Continuous-thread rod, nuts, and washer made of carbon steel. 
8. Metallic Coating:  Hot-dip galvanized. 
9. Paint Coating:  Green epoxy, acrylic, or urethane. 

I. Non-MFMA Manufacturer Metal Framing Systems: 

1. Manufacturers: Subject to compliance with requirements, available 
manufacturers offering products that may be incorporated into the Work include, 
but are not limited to the following: 

a. Anvil International/Smith-Cooper International; Tailwind Capital, LLC. 
b. CADDY; brand of nVent Electrical plc. 
c. Carpenter & Paterson, Inc. 
d. Empire Industries, Inc. 
e. PHD Manufacturing, Inc. 

2. Description: Shop- or field-fabricated pipe-support assembly, made of steel 
channels, accessories, fittings, and other components for supporting multiple 
parallel pipes. 

3. Standard: Comply with MFMA-4, factory-fabricated components for field 
assembly. 

4. Channels: Continuous slotted carbon-steel channel with inturned lips. 
5. Channel Width: Select for applicable load criteria. 
6. Channel Nuts: Formed or stamped nuts or other devices designed to fit into 

channel slot and, when tightened, prevent slipping along channel. 
7. Hanger Rods: Continuous-thread rod, nuts, and washer made of carbon steel. 

http://www.specagent.com/Lookup?ulid=13114
http://www.specagent.com/Lookup?uid=123457175056
http://www.specagent.com/Lookup?uid=123457175054
http://www.specagent.com/Lookup?uid=123457175055
http://www.specagent.com/Lookup?uid=123457175060
http://www.specagent.com/Lookup?uid=123457175061
http://www.specagent.com/Lookup?uid=123457175059
http://www.specagent.com/Lookup?uid=123457175057
http://www.specagent.com/Lookup?ulid=13115
http://www.specagent.com/Lookup?uid=123457175067
http://www.specagent.com/Lookup?uid=123457175070
http://www.specagent.com/Lookup?uid=123457175069
http://www.specagent.com/Lookup?uid=123457175062
http://www.specagent.com/Lookup?uid=123457175065
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8. Metallic Coating:  Hot-dip galvanized. 
9. Paint Coating:  Green epoxy, acrylic, or urethane. 

2.5 FASTENER SYSTEMS 

J. Powder-Actuated Fasteners: NFPA-approved, UL-listed, or FM-approved threaded-
steel stud, for use in hardened portland cement concrete, with pull-out, tension, and 
shear capacities appropriate for supported loads and building materials where used. 

1. Manufacturers: Subject to compliance with requirements, available 
manufacturers offering products that may be incorporated into the Work include, 
but are not limited to the following: 

a. Hilti, Inc. 
b. ITW Ramset/Red Head; Illinois Tool Works, Inc. 
c. MKT Fastening, LLC. 
d. Simpson Strong-Tie Co., Inc. 

K. Mechanical-Expansion Anchors: NFPA-approved, UL-listed, or FM-approved, insert-
wedge-type anchors, for use in hardened portland cement concrete; with pull-out, 
tension, and shear capacities appropriate for supported loads and building materials 
where used. 

1. Manufacturers: Subject to compliance with requirements, available 
manufacturers offering products that may be incorporated into the Work include, 
but are not limited to the following: 

a. Cooper B-line; brand of Eaton, Electrical Sector. 
b. Empire Industries, Inc. 
c. Hilti, Inc. 
d. ITW Ramset/Red Head; Illinois Tool Works, Inc. 
e. MKT Fastening, LLC. 

2. Indoor Applications:  Zinc-coated or Stainless steel. 
3. Outdoor Applications: Stainless steel. 

2.6 EQUIPMENT SUPPORTS 

L. Description: NFPA-approved, UL-listed, or FM-approved, welded, shop- or field-
fabricated equipment support, made from structural-carbon-steel shapes. 

2.7 MATERIALS 

M. Aluminum: ASTM B221. 

N. Carbon Steel: ASTM A1011/A1011M. 

O. Structural Steel: ASTM A36/A36M, carbon-steel plates, shapes, and bars; black and 
galvanized. 

http://www.specagent.com/Lookup?ulid=13288
http://www.specagent.com/Lookup?uid=123457175050
http://www.specagent.com/Lookup?uid=123457175051
http://www.specagent.com/Lookup?uid=123457175052
http://www.specagent.com/Lookup?uid=123457175053
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P. Stainless Steel: ASTM A240/A240M. 

Q. Grout: ASTM C1107/C1107M, factory-mixed and -packaged, dry, hydraulic-cement, 
nonshrink and nonmetallic grout, suitable for interior and exterior applications. 

1. Properties: Nonstaining, noncorrosive, and nongaseous. 
2. Design Mix: 5000-psi, 28-day compressive strength. 

3. EXECUTION 

3.1 APPLICATION 

R. Comply with requirements in Section 078413 "Penetration Firestopping" for 
firestopping materials and installation, for penetrations through fire-rated walls, ceilings, 
and assemblies. 

S. Strength of Support Assemblies: Where not indicated, select sizes of components, so 
strength will be adequate to carry present and future static loads within specified 
loading limits. Minimum static design load used for strength determination shall be 
weight of supported components plus 200 lb. 

3.2 INSTALLATION OF HANGERS AND SUPPORTS 

T. Metal Pipe-Hanger Installation: Comply with installation requirements of approvals and 
listings. Install hangers, supports, clamps, and attachments as required to properly 
support piping from building structure. 

U. Metal Trapeze Pipe-Hanger Installation: Comply with MSS SP-58. Arrange for grouping 
of parallel runs of horizontal piping, and support together on field-fabricated trapeze 
pipe hangers. 

1. Pipes of Various Sizes: Support together and space trapezes for smallest pipe 
size or install intermediate supports for smaller-diameter pipes as specified for 
individual pipe hangers. 

2. Field fabricate from ASTM A36/A36M carbon-steel shapes selected for loads 
being supported. Weld steel according to AWS D1.1/D1.1M. 

V. Metal Framing System Installation: Arrange for grouping of parallel runs of piping, and 
support together on field-assembled metal strut systems. 

W. Fastener System Installation: 

1. Install powder-actuated fasteners for use in lightweight concrete or concrete 
slabs less than 4 inches thick in concrete, after concrete is placed and 
completely cured. Use operators that are licensed by powder-actuated tool 
manufacturer. Install fasteners according to powder-actuated tool manufacturer's 
operating manual. Install in accordance with approvals and listings. 
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2. Install mechanical-expansion anchors in concrete, after concrete is placed and 
completely cured. Install fasteners according to manufacturer's written 
instructions. Install in accordance with approvals and listings. 

X. Install hangers and supports complete with necessary attachments, inserts, bolts, rods, 
nuts, washers, and other accessories. 

Y. Equipment Support Installation: Fabricate from welded-structural-steel shapes. 

Z. Install hangers and supports to allow controlled thermal and seismic movement of 
piping systems, to permit freedom of movement between pipe anchors, and to facilitate 
action of expansion joints, expansion loops, expansion bends, and similar units. 

AA. Install lateral bracing with pipe hangers and supports to prevent swaying. 

BB. Install building attachments within concrete slabs or attach to structural steel. Install 
additional attachments at concentrated loads, including valves, flanges, and strainers, 
NPS 2-1/2 and larger and at changes in direction of piping. Install concrete inserts 
before concrete is placed; fasten inserts to forms and install reinforcing bars through 
openings at top of inserts. 

CC. Load Distribution: Install hangers and supports, so that piping live and dead loads and 
stresses from movement will not be transmitted to connected equipment. 

DD. Pipe Slopes: Install hangers and supports to provide indicated pipe slopes and to not 
exceed maximum pipe deflections allowed by ASME B31.9 for building services piping. 

EE. Insulated Piping: 

1. Attach clamps and spacers to piping. 

a. Piping Operating Above Ambient Air Temperature: Clamp may project 
through insulation. 

b. Piping Operating Below Ambient Air Temperature: Use thermal hanger-
shield insert with clamp sized to match OD of insert. 

c. Do not exceed pipe stress limits allowed by ASME B31.9 for building 
services piping. 

2. Install MSS SP-58, Type 39 protection saddles if insulation without vapor barrier 
is indicated. Fill interior voids with insulation that matches adjoining insulation. 

3. Install MSS SP-58, Type 40 protective shields on cold piping with vapor barrier. 
Shields shall span an arc of 180 degrees. 

4. Shield Dimensions for Pipe: Not less than the following: 

a. NPS 1/4 to NPS 3-1/2: 12 inches long and 0.048 inch thick. 
b. NPS 4: 12 inches long and 0.06 inch thick. 
c. NPS 5 and NPS 6: 18 inches long and 0.06 inch thick. 
d. NPS 8 to NPS 14: 24 inches long and 0.075 inch thick. 
e. NPS 16 to NPS 24: 24 inches long and 0.105 inch thick. 
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5. Pipes NPS 8 and Larger: Include wood or reinforced calcium-silicate-insulation 
inserts of length at least as long as protective shield. 

3.3 INSTALLATION OF EQUIPMENT SUPPORTS 

FF. Fabricate structural-steel stands to suspend equipment from structure overhead or to 
support equipment above floor. 

GG. Grouting: Place grout under supports for equipment and make bearing surface smooth. 

HH. Provide lateral bracing, to prevent swaying, for equipment supports. 

3.4 METAL FABRICATIONS 

II. Cut, drill, and fit miscellaneous metal fabrications for trapeze pipe hangers and 
equipment supports. 

JJ. Fit exposed connections together to form hairline joints. Field weld connections that 
cannot be shop welded because of shipping size limitations. 

KK. Field Welding: Comply with AWS D1.1/D1.1M procedures for shielded, metal arc 
welding; appearance and quality of welds; and methods used in correcting welding 
work; and with the following: 

1. Use materials and methods that minimize distortion and develop strength and 
corrosion resistance of base metals. 

2. Obtain fusion without undercut or overlap. 
3. Remove welding flux immediately. 
4. Finish welds at exposed connections, so no roughness shows after finishing and 

so contours of welded surfaces match adjacent contours. 

3.5 ADJUSTING 

LL. Hanger Adjustments: Adjust hangers to distribute loads equally on attachments and to 
achieve indicated slope of pipe. 

MM. Trim excess length of continuous-thread hanger and support rods to 1-1/2 inches. 

3.6 PAINTING 

NN. Touchup: 

1. Clean field welds and abraded, shop-painted areas. Paint exposed areas 
immediately after erecting hangers and supports. Use same materials as those 
used for shop painting. Comply with SSPC-PA 1 requirements for touching up 
field-painted surfaces. 
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a. Apply paint by brush or spray to provide a minimum dry film thickness of 
2.0 mils. 

2. Cleaning and touchup painting of field welds, bolted connections, and abraded, 
shop-painted areas on miscellaneous metal are specified in Section 099600 
"High-Performance Coatings." 

OO. Galvanized Surfaces: Clean welds, bolted connections, and abraded areas, and apply 
galvanizing-repair paint to comply with ASTM A780/A780M. 

3.7 HANGER AND SUPPORT SCHEDULE 

PP. Specific hanger and support requirements are in Sections specifying piping systems 
and equipment. 

QQ. Comply with NFPA requirements for pipe-hanger selections and applications that are 
not specified in piping system Sections. 

RR. Use hangers and supports with galvanized metallic coatings for piping and equipment 
that will not have field-applied finishes. 

SS. Use nonmetallic coatings on attachments for electrolytic protection where attachments 
are in direct contact with copper tubing. 

TT. Use carbon-steel pipe hangers and supports and attachments for general service 
applications. 

UU. Use stainless-steel pipe hangers and stainless-steel or corrosion-resistant attachments 
for hostile environment applications. 

VV. Use copper-plated pipe hangers and copper or stainless-steel attachments for copper 
piping and tubing. 

WW. Horizontal-Piping Hangers and Supports: Comply with NFPA requirements. Unless 
otherwise indicated and except as specified in piping system Sections, install the 
following types: 

1. Adjustable, Steel Clevis Hangers (MSS Type 1): For suspension of noninsulated 
or insulated, stationary pipes NPS 1/2 to NPS 30. 

2. Steel Pipe Clamps (MSS Type 4): For suspension of NPS 1/2 to NPS 24 if little 
or no insulation is required. 

3. Adjustable, Swivel-Ring Band Hangers (MSS Type 10): For suspension of 
noninsulated, stationary pipes NPS 1/2 to NPS 8. 

4. Split Pipe Ring with or without Turnbuckle Hangers (MSS Type 11): For 
suspension of noninsulated, stationary pipes NPS 3/8 to NPS 8. 

5. Extension Hinged or Two-Bolt Split Pipe Clamps (MSS Type 12): For suspension 
of noninsulated, stationary pipes NPS 3/8 to NPS 3. 

6. U-Bolts (MSS Type 24): For support of heavy pipes NPS 1/2 to NPS 30. 
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7. Pipe Saddle Supports (MSS Type 36): For support of pipes NPS 4 to NPS 36, 
with steel-pipe base stanchion support and cast-iron floor flange or carbon-steel 
plate. 

8. Pipe Stanchion Saddles (MSS Type 37): For support of pipes NPS 4 to NPS 36, 
with steel-pipe base stanchion support and cast-iron floor flange or carbon-steel 
plate, and with U-bolt to retain pipe. 

9. Adjustable Pipe Saddle Supports (MSS Type 38): For stanchion-type support for 
pipes NPS 2-1/2 to NPS 36 if vertical adjustment is required, with steel-pipe base 
stanchion support and cast-iron floor flange. 

XX. Vertical-Piping Clamps: Unless otherwise indicated and except as specified in piping 
system Sections, install the following types: 

1. Extension Pipe or Riser Clamps (MSS Type 8): For support of pipe risers 
NPS 3/4 to NPS 24. 

2. Carbon- or Alloy-Steel Riser Clamps (MSS Type 42): For support of pipe risers 
NPS 3/4 to NPS 24 if longer ends are required for riser clamps. 

YY. Hanger-Rod Attachments: Comply with NFPA requirements. 

ZZ. Building Attachments: Comply with NFPA requirements. Unless otherwise indicated 
and except as specified in piping system Sections, install the following types: 

1. Steel or Malleable-Concrete Inserts (MSS Type 18): For upper attachment to 
suspend pipe hangers from concrete ceiling. 

2. C-Clamps (MSS Type 23): For structural shapes. 
3. Side-Beam Brackets (MSS Type 34): For sides of steel or wooden beams. 

AAA. Saddles and Shields: Comply with NFPA requirements. Unless otherwise indicated and 
except as specified in piping system Sections, install the following types: 

1. Steel-Pipe-Covering Protection Saddles (MSS Type 39): To fill interior voids with 
insulation that matches adjoining insulation. 

2. Protection Shields (MSS Type 40): Of length recommended in writing by 
manufacturer to prevent crushing insulation. 

BBB. Comply with NFPA requirements for trapeze pipe-hanger selections and applications 
that are not specified in piping system Sections. 

CCC. Comply with MFMA-103 for metal framing system selections and applications that are 
not specified in piping system Sections. 

DDD. Use powder-actuated fasteners or mechanical-expansion anchors instead of building 
attachments where required in concrete construction. 

END 21 0529 
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Section 21 1100 - Facility Fire-Suppression Water-Service Piping 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and 
Supplementary Conditions and Division 01 Specification Sections, apply to this 
Section. 

1.2 SUMMARY 

A. Section includes fire-suppression water-service piping and related components outside 
the building and service entrance piping through floor into the building and the 
following: 

1. Pipes, fittings, and specialties. 
2. Fire-suppression specialty valves. 
3. Protective enclosures. 
4. Alarm devices. 

B. Utility-furnished products include water meters that are furnished to the site, ready for 
installation. 

1.3 ACTION SUBMITTALS 

A. Product Data: For each type of product. 

B. Shop Drawings: 

1. Detail precast concrete vault assemblies and indicate dimensions, method of 
field assembly, and components. 

2. Include diagrams for power, signal, and control wiring. 

1.4 INFORMATIONAL SUBMITTALS 

A. Coordination Drawings: For piping and specialties including relation to other services in 
same area, drawn to scale. Show piping and specialty sizes and valves, meter and 
specialty locations, and elevations. 

B. Field quality-control reports. 

1.5 QUALITY ASSURANCE 

A. Regulatory Requirements: 
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1. Comply with requirements of utility company supplying the water. Include tapping 
of water mains and backflow prevention. 

2. Comply with standards of authorities having jurisdiction for fire-suppression 
water-service piping, including materials, hose threads, installation, and testing. 

B. Piping materials shall bear label, stamp, or other markings of specified testing agency. 

C. Electrical Components, Devices, and Accessories: Listed and labeled as defined in 
NFPA 70, by a qualified testing agency, and marked for intended location and 
application. 

D. Comply with FM Global's "Approval Guide" or UL's "Fire Protection Equipment 
Directory" for fire-service-main products. 

E. NFPA Compliance: Comply with NFPA 24 for materials, installations, tests, flushing, 
and valve and hydrant supervision for fire-suppression water-service piping. 

1.6 DELIVERY, STORAGE, AND HANDLING 

A. Preparation for Transport: Prepare valves, including fire hydrants, according to the 
following: 

1. Ensure that valves are dry and internally protected against rust and corrosion. 
2. Protect valves against damage to threaded ends and flange faces. 
3. Set valves in best position for handling. Set valves closed to prevent rattling. 

B. During Storage: Use precautions for valves, including fire hydrants, according to the 
following: 

1. Do not remove end protectors unless necessary for inspection; then reinstall for 
storage. 

2. Protect from weather. Store indoors and maintain temperature higher than 
ambient dew point temperature. Support off the ground or pavement in watertight 
enclosures when outdoor storage is necessary. 

C. Handling: Use sling to handle valves and fire hydrants if size requires handling by 
crane or lift. Rig valves to avoid damage to exposed parts. Do not use handwheels or 
stems as lifting or rigging points. 

D. Deliver piping with factory-applied end caps. Maintain end caps through shipping, 
storage, and handling to prevent pipe-end damage and to prevent entrance of dirt, 
debris, and moisture. 

E. Protect stored piping from moisture and dirt. Elevate above grade. Do not exceed 
structural capacity of floor when storing inside. 

F. Protect flanges, fittings, and specialties from moisture and dirt. 

G. Store plastic piping protected from direct sunlight. Support to prevent sagging and 
bending. 
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1.7 PROJECT CONDITIONS 

A. Interruption of Existing Fire-Suppression Water-Service Piping: Do not interrupt service 
to facilities occupied by Owner or others unless permitted under the following 
conditions and then only after arranging to provide temporary water-distribution service 
according to requirements indicated: 

1. Notify Owner no fewer than two days in advance of proposed interruption of 
service. 

2. Do not proceed with interruption of service without Owner's written permission. 

PART 2 - PRODUCTS 

2.1 DUCTILE-IRON PIPE AND FITTINGS 

A. Grooved-Joint, Ductile-Iron Pipe: AWWA C151, with cut, rounded-grooved ends. 

B. Mechanical-Joint, Ductile-Iron Pipe: AWWA C151, with mechanical-joint bell and plain 
spigot end. 

C. Push-on-Joint, Ductile-Iron Pipe: AWWA C151, with push-on-joint bell and plain spigot 
end. 

D. Grooved-End, Ductile-Iron Pipe Appurtenances: 

1. Grooved-End, Ductile-Iron Fittings: ASTM A47/A47M, malleable-iron castings or 
ASTM A536, ductile-iron castings with dimensions matching pipe. 

2. Grooved-End, Ductile-Iron-Piping Couplings: AWWA C606, for ductile-iron-pipe 
dimensions. Include ferrous housing sections, gasket suitable for water, and bolts 
and nuts. 

E. Mechanical-Joint, Ductile-Iron Fittings: AWWA C110, ductile- or gray-iron standard 
pattern or AWWA C153, ductile-iron compact pattern. 

1. Glands, Gaskets, and Bolts: AWWA C111, ductile- or gray-iron glands, rubber 
gaskets, and steel bolts. 

F. Push-on-Joint, Ductile-Iron Fittings: AWWA C153, ductile-iron compact pattern. 

1. Gaskets: AWWA C111, rubber. 

G. Flanges: ASME B16.1, Class 125, cast iron. 

2.2 SPECIAL PIPE FITTINGS 

A. Ductile-Iron Flexible Expansion Joints: 

1. Description: Compound, ductile-iron fitting with combination of flanged and 
mechanical-joint ends complying with AWWA C110 or AWWA C153. Include two 
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gasketed ball-joint sections and one or more gasketed sleeve sections. 
Assemble components for offset and expansion indicated. Include AWWA C111, 
ductile-iron glands, rubber gaskets, and steel bolts. 

2. Pressure Rating: 250 psig minimum. 

B. Ductile-Iron Deflection Fittings: 

1. Description: Compound, ductile-iron coupling fitting with sleeve and one or two 
flexing sections for up to 15-degree deflection, gaskets, and restrained-joint ends 
complying with AWWA C110 or AWWA C153. Include AWWA C111, ductile-iron 
glands, rubber gaskets, and steel bolts. 

2. Pressure Rating: 250 psig minimum. 

2.3 ENCASEMENT FOR PIPING 

A. Standard: ASTM A674 or AWWA C105. 

B. Material:  Linear low-density PE film of 0.008-inch minimum thickness or high-density, 
cross-laminated PE film of 0.004-inch minimum thickness. 

C. Form:  Sheet or tube. 

D. Color:  Black or natural. 

2.4 JOINING MATERIALS 

A. Gaskets for Ferrous Piping and Copper-Alloy Tubing: ASME B16.21, asbestos free. 

B. Brazing Filler Metals: AWS A5.8/A5.8M, BCuP Series. 

C. Bonding Adhesive for Fiberglass Piping: As recommended by fiberglass piping 
manufacturer. 

2.5 PIPING SPECIALTIES 

A. Transition Fittings: Manufactured fitting or coupling same size as, with pressure rating 
at least equal to and ends compatible with, piping to be joined. 

B. Tubular-Sleeve Pipe Couplings: 

1. Description: Metal, bolted, sleeve-type, reducing or transition coupling, with 
center sleeve, gaskets, end rings, and bolt fasteners, and with ends of same 
sizes as piping to be joined. 

2. Standard: AWWA C219. 
3. Center-Sleeve Material:  Manufacturer's standard. 
4. Gasket Material: Natural or synthetic rubber. 
5. Pressure Rating:  150 psig minimum. 
6. Metal Component Finish: Corrosion-resistant coating or material. 
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2.6 WATER METERS 

A. Water meters are furnished by utility company. 

B. Displacement-Type Water Meters: 

1. Description: With bronze main case. 
2. Standard: AWWA C700. 
3. Registration: Flow in gallons. 

C. Turbine-Type Water Meters: 

1. Standard: AWWA C701. 
2. Registration: Flow in gallons. 

D. Compound-Type Water Meters: 

1. Standard: AWWA C702. 
2. Registration: Flow in gallons. 

E. Remote Registration System: 

1. Description: Utility company's standard; direct-reading type. Include meter 
modified with signal-transmitting assembly, low-voltage connecting wiring, and 
remote register assembly. 

2. Standard: AWWA C706. 
3. Registration: Flow in gallons. 

F. Remote Registration System: 

1. Description: Utility company's standard; encoder type. Include meter modified 
with signal-transmitting assembly, low-voltage connecting wiring, and remote 
register assembly. 

2. Standard: AWWA C707. 
3. Registration: Flow in gallons. 
4. Data-Acquisition Units: Comply with utility company's requirements for type and 

quantity. 
5. Visible Display Units: Comply with utility company's requirements for type and 

quantity. 

2.7 BACKFLOW PREVENTERS 

A. Reduced-Pressure-Detector, Fire-Protection Backflow Preventer Assemblies: 

1. Standards: ASSE 1047 and UL's "Fire Protection Equipment Directory" listing or 
FM Global's "Approval Guide." 

2. See plumbing fixture schedule. 

B. Backflow Preventer Test Kits: 



 

  211100 - Facility Fire-
Suppression Water-Service 

Piping 

A/E #2575 3521 

1. Description: Factory calibrated, with gages, fittings, hoses, and carrying case 
with test-procedure instructions. 

2.8 WATER METER BOXES 

A. Description: Cast-iron body and cover for disc-type water meter, with lettering "WATER 
METER" on cover; and with slotted, open-bottom base section of length to fit over 
service piping. 

1. Option: Base section may be cast-iron, PVC, clay, or other pipe. 

B. Description: Cast-iron body and double cover for disc-type water meter, with lettering 
"WATER METER" on top cover; and with separate inner cover; air space between 
covers; and slotted, open-bottom base section of length to fit over service piping. 

C. Description: Polymer-concrete body and cover for disc-type water meter, with lettering 
"WATER" on cover; and with slotted, open-bottom base section of length to fit over 
service piping. Include vertical and lateral design loadings of 15,000 lb minimum over 
10 by 10 inches square. 

2.9 CONCRETE VAULTS 

A. Description: Precast, reinforced-concrete vault, designed for A-16 load designation 
according to ASTM C857, and made according to ASTM C858. 

B. Ladder: ASTM A36/A36M, steel ladder; or PE-encased steel steps. 

C. Manhole: ASTM A48/A48M, Class No. 35A minimum tensile strength, gray-iron traffic 
frame and cover. 

1. Dimension: 24-inch minimum diameter unless otherwise indicated. 

D. Manhole: ASTM A536, Grade 60-40-18, ductile-iron traffic frame and cover. 

1. Dimension: 24-inch minimum diameter unless otherwise indicated. 

E. Drain: ASME A112.6.3, cast-iron floor drain with outlet of size indicated. Include body 
anchor flange, light-duty cast-iron grate, bottom outlet, and integral or field-installed 
bronze ball or clapper-type backwater valve. 

2.10 ALARM DEVICES 

A. General: UL 753 and FM Global’s “Approval Guide” listing of types and sizes to mate 
and match piping and equipment. 

B. Water-Flow Indicators: Vane-type water-flow detector, rated for 250-psig working 
pressure; designed for horizontal or vertical installation; with two single-pole, double-
throw circuit switches to provide isolated alarm and auxiliary contacts, 7 A, 125-V ac 
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and 0.25 A, 24-V dc; complete with factory-set, field-adjustable retard element to 
prevent false signals and tamperproof cover that sends signal when cover is removed. 

C. Supervisory Switches: Single pole, double throw; designed to signal valve in other than 
fully open position. 

D. Pressure Switches: Single pole, double throw; designed to signal increase in pressure. 

PART 3 - EXECUTION 

3.1 EARTHWORK 

A. Comply with excavating, trenching, and backfilling requirements in Section 312000 
"Earth Moving." 

3.2 PIPING INSTALLATION 

A. Water-Main Connection: Arrange with water utility company for tap of size and in 
location indicated in water main. 

B. Water-Main Connection: Tap water main according to requirements of water utility 
company and of size and in location indicated. 

C. Make connections larger than NPS 2 with tapping machine according to the following: 

1. Install tapping sleeve and tapping valve according to MSS SP-60. 
2. Install tapping sleeve on pipe to be tapped. Position flanged outlet for gate valve. 
3. Use tapping machine compatible with valve and tapping sleeve; cut hole in main. 

Remove tapping machine and connect water-service piping. 
4. Install gate valve onto tapping sleeve. Comply with MSS SP-60. Install valve with 

stem pointing up and with valve box. 

D. Make connections NPS 2 and smaller with drilling machine according to the following: 

1. Install service-saddle assemblies and corporation valves in size, quantity, and 
arrangement required by utility company's standards. 

2. Install service-saddle assemblies on water-service pipe to be tapped. Position 
outlets for corporation valves. 

3. Use drilling machine compatible with service-saddle assemblies and corporation 
valves. Drill hole in main. Remove drilling machine and connect water-service 
piping. 

4. Install corporation valves into service-saddle assemblies. 
5. Install manifold for multiple taps in water main. 
6. Install curb valve in water-service piping with head pointing up and with service 

box. 

E. Comply with NFPA 24 for fire-service-main piping materials and installation. 

F. Install copper tube and fittings according to CDA's "Copper Tube Handbook." 
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1. Install encasement for tubing according to ASTM A674 or AWWA C105. 

G. Install ductile-iron, water-service piping according to AWWA C600 and AWWA M41. 

1. Install encasement for piping according to ASTM A674 or AWWA C105. 

H. Install PE pipe according to ASTM D2774 and ASTM F645. 

I. Install PVC, AWWA pipe according to ASTM F645 and AWWA M23. 

J. Install fiberglass AWWA pipe according to AWWA M45. 

K. Bury piping with depth of cover over top at least [30 inches], with top at least [12 
inches] below level of maximum frost penetration, and according to the following: 

1. Under Driveways: With at least [36 inches] of cover over top. 
2. Under Railroad Tracks: With at least [48 inches] of cover over top. 
3. In Loose Gravelly Soil and Rock: With at least [12 inches] of additional cover. 

L. Install piping by tunneling or jacking, or combination of both, under streets and other 
obstructions that cannot be disturbed. 

M. Extend fire-suppression water-service piping and connect to water-supply source and 
building fire-suppression water-service piping systems at locations and pipe sizes 
indicated. 

1. Terminate fire-suppression water-service piping within the building at the [floor 
slab] [wall] until building-water-piping systems are installed. Terminate piping 
with caps, plugs, or flanges as required for piping material. Make connections to 
building's fire-suppression water-service piping systems when those systems are 
installed. 

N. Install underground piping with restrained joints at horizontal and vertical changes in 
direction. Use restrained-joint piping, thrust blocks, anchors, tie-rods and clamps, and 
other supports. 

O. Comply with requirements for fire-suppression water-service piping inside the building 
in the following Sections: 

1. Section 211200 "Fire-Suppression Standpipes" 
2. Section 211313 "Wet-Pipe Sprinkler Systems 
3. Section 211316 "Dry-Pipe Sprinkler Systems" 

P. Comply with requirements in Section 221116 "Domestic Water Piping" for potable-
water piping inside the building. 

Q. Install sleeves for piping penetrations of walls, ceilings, and floors. Comply with 
requirements for sleeves specified in Section 210517 "Sleeves and Sleeve Seals for 
Fire-Suppression Piping." 
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R. Install sleeve seals for piping penetrations of concrete walls and slabs. Comply with 
requirements for sleeve seals specified in Section 210517 "Sleeves and Sleeve Seals 
for Fire-Suppression Piping." 

3.3 JOINT CONSTRUCTION 

A. Install couplings, flanges, flanged fittings, unions, nipples, and transition and special 
fittings that have finish and pressure rating same as or higher than systems pressure 
rating for aboveground applications unless otherwise indicated. 

B. Install unions adjacent to each valve in tubing NPS 2 and smaller. 

C. Install flanges, flange adaptors, or couplings for grooved-end piping on valves, 
apparatus, and equipment having NPS 2-1/2 and larger end connections. 

D. Ream ends of tubes and remove burrs. 

E. Remove scale, slag, dirt, and debris from outside and inside of pipes, tubes, and 
fittings before assembly. 

F. Copper-Tubing, Brazed Joints: Join copper tube and fittings according to CDA's 
"Copper Tube Handbook," "Brazed Joints" Chapter. 

G. Copper-Tubing, Pressure-Sealed Joints: Use proprietary crimping tool and procedure 
recommended by copper, pressure-seal-fitting manufacturer. 

H. Ductile-Iron Piping, Gasketed Joints for Fire-Service-Main Piping: UL 194. 

I. Ductile-Iron Piping, Grooved Joints: Cut-groove pipe. Assemble joints with grooved-
end, ductile-iron-piping couplings, gaskets, lubricant, and bolts. 

J. Flanged Joints: Select appropriate gasket material in size, type, and thickness suitable 
for water service. Join flanges with bolts according to ASME B31.9. 

K. PE Piping Heat-Fusion Joints: Clean and dry joining surfaces by wiping with clean cloth 
or paper towels. Join according to ASTM D2657. 

L. PVC Piping Gasketed Joints: Use joining materials according to AWWA C900. 
Construct joints with elastomeric seals and lubricant according to ASTM D2774 or 
ASTM D3139. 

M. Fiberglass Piping Bonded Joints: Use adhesive and procedure recommended by piping 
manufacturer. 

N. Dissimilar Materials Piping Joints: Use adapters compatible with both piping materials, 
with OD, and with system working pressure. 

O. Do not use flanges or unions for underground piping. 
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3.4 ANCHORAGE INSTALLATION 

A. Anchorage, General: Install water-distribution piping with restrained joints. Anchorages 
and restrained-joint types that may be used include the following: 

1. Concrete thrust blocks. 
2. Locking mechanical joints. 
3. Set-screw mechanical retainer glands. 
4. Bolted flanged joints. 
5. Heat-fused joints. 
6. Pipe clamps and tie rods. 

B. Install anchorages for tees, plugs, and caps, bends, crosses, valves, and hydrant 
branches in fire-suppression water-service piping according to NFPA 24 and the 
following: 

1. Gasketed-Joint, Ductile-Iron, Water-Service Piping: According to AWWA C600. 
2. Gasketed-Joint, PVC Water-Service Piping: According to AWWA M23. 
3. Bonded-Joint Fiberglass, Water-Service Piping: According to AWWA M45. 

C. Apply full coat of asphalt or other acceptable corrosion-resistant material to surfaces of 
installed ferrous anchorage devices. 

3.5 VALVE INSTALLATION 

A. AWWA Gate Valves: Comply with AWWA C600 and AWWA M44. Install each 
underground valve with stem pointing up and with valve box. 

B. AWWA Valves Other Than Gate Valves: Comply with AWWA C600 and AWWA M44. 

C. UL-Listed or FM Global-Approved Gate Valves: Comply with NFPA 24. Install each 
underground valve and valves in vaults with stem pointing up and with vertical cast-iron 
indicator post. 

D. UL-Listed or FM Global-Approved Valves Other Than Gate Valves: Comply with 
NFPA 24. 

E. MSS Valves: Install as component of connected piping system. 

F. Corporation Valves and Curb Valves: Install each underground curb valve with head 
pointed up and with service box. 

G. Pressure-Reducing Valves: Install in vault or aboveground between shutoff 
valves.[ Install full-size valved bypass.] 

H. Support valves and piping, not direct buried, on concrete piers. Comply with 
requirements for concrete piers in Section 033000 "Cast-in-Place Concrete." 
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3.6 DETECTOR CHECK VALVE INSTALLATION 

A. Install in vault or aboveground. 

B. Install for proper direction of flow. Install bypass with water meter, gate valves on each 
side of meter, and check valve downstream from meter. 

C. Support detector check valves and piping on concrete piers. Comply with requirements 
for concrete piers in Section 033000 "Cast-in-Place Concrete." 

3.7 WATER METER INSTALLATION 

A. Install water meters, piping, and specialties according to utility company's written 
instructions. 

B. Water Meters: Install [displacement] [turbine]-type water meters NPS 2 and smaller in 
meter boxes with shutoff valves on water meter inlets. Include valves on water meter 
outlets, and include valved bypass around meters unless prohibited by authorities 
having jurisdiction. 

C. Water Meters: Install [compound] [turbine]-type water meters NPS 3 and larger in 
meter vaults. Include shutoff valves on water meter inlets and outlets, and include 
valved bypass around meters. Support meters, valves, and piping on brick or concrete 
piers. 

D. Water Meters: Install detector-type water meters in meter vault according to 
AWWA M6. Include shutoff valves on water meter inlets and outlets, and include full-
size valved bypass around meters. Support meters, valves, and piping on brick or 
concrete piers. 

E. Support water meters and piping NPS 3 and larger on concrete piers. Comply with 
requirements for concrete piers in Section 033000 "Cast-in-Place Concrete." 

3.8 ROUGHING-IN FOR WATER METERS 

A. Rough-in piping and specialties for water meter installation according to utility 
company's written instructions. 

3.9 BACKFLOW PREVENTER INSTALLATION 

A. Install backflow preventers of type, size, and capacity indicated. Include valves and test 
cocks. Install according to requirements of plumbing and health department and 
authorities having jurisdiction. 

B. Do not install backflow preventers that have relief drain in vault or in other spaces 
subject to flooding. 

C. Do not install bypass piping around backflow preventers. 
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D. Support NPS 2-1/2 and larger backflow preventers and piping on concrete piers. 
Comply with requirements for concrete piers in Section 033000 "Cast-in-Place 
Concrete." 

3.10 WATER METER BOX INSTALLATION 

A. Install water meter boxes in paved areas flush with surface. 

B. Install water meter boxes in grass or earth areas with top 2 inches above surface. 

3.11 CONCRETE VAULT INSTALLATION 

A. Install precast concrete vaults according to ASTM C891. 

3.12 PROTECTIVE ENCLOSURE INSTALLATION 

A. Install concrete base level and with top approximately 2 inches above grade. 

B. Install protective enclosure over valves and equipment. 

C. Anchor protective enclosure to concrete base. 

3.13 FIRE-DEPARTMENT CONNECTION INSTALLATION 

A. Install ball drip valves at each check valve for fire-department connection to mains. 

B. Install protective pipe bollards [on two sides of] [on three sides of] each freestanding 
fire-department connection. Pipe bollards are specified in Section 055000 "Metal 
Fabrications." 

3.14 ALARM DEVICE INSTALLATION 

A. General: Comply with NFPA 24 for devices and methods of valve supervision. 
Underground valves with valve box do not require supervision. 

B. Supervisory Switches: Supervise valves in open position. 

1. Valves: Grind away portion of exposed valve stem. Bolt switch, with plunger in 
stem depression, to OS&Y gate-valve yoke. 

2. Indicator Posts: Drill and thread hole in upper-barrel section at target plate. Install 
switch, with toggle against target plate, on barrel of indicator post. 

C. Locking and Sealing: Secure unsupervised valves as follows: 

1. Valves: Install chain and padlock on open OS&Y gate valve. 
2. Post Indicators: Install padlock on wrench on indicator post. 
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D. Pressure Switches: Drill and thread hole in exposed barrel of fire hydrant. Install 
switch. 

E. Water-Flow Indicators: Install in water-service piping in vault. Select indicator with 
saddle and vane matching pipe size. Drill hole in pipe, insert vane, and bolt saddle to 
pipe. 

F. Connect alarm devices to building's fire-alarm system. Wiring and fire-alarm devices 
are specified in [Section 284621.11 "Addressable Fire-Alarm Systems."] [Section 
284621.13 "Conventional Fire-Alarm Systems."] 

3.15 CONNECTIONS 

A. Connect fire-suppression water-service piping to [utility water main] [existing water 
main]. Use [tapping sleeve and tapping valve] [service clamp and corporation valve]. 

B. Connect fire-suppression water-service piping to interior fire-suppression piping. 

C. Connect waste piping from concrete vault drains to [sanitary sewerage system. Comply 
with requirements in Section 221313 "Facility Sanitary Sewers" for connection to 
sanitary sewer] [storm-drainage system. Comply with requirements in Section 334100 
"Storm Utility Drainage Piping" for connection to storm sewer]. 

3.16 FIELD QUALITY CONTROL 

A. Use test procedure prescribed by authorities having jurisdiction or, if method is not 
prescribed by authorities having jurisdiction, use procedure described below. 

B. Piping Tests: Conduct piping tests before joints are covered and after concrete thrust 
blocks have hardened sufficiently. Fill pipeline 24 hours before testing and apply test 
pressure to stabilize system. Use only potable water. 

C. Hydrostatic Tests: Test at not less than one-and-one-half times the working pressure 
for two hours. 

1. Increase pressure in 50-psig increments and inspect each joint between 
increments. Hold at test pressure for one hour; decrease to zero psig. Slowly 
increase again to test pressure and hold for one more hour. Maximum allowable 
leakage is 2 quarts per hour per 100 joints. Remake leaking joints with new 
materials and repeat test until leakage is within allowed limits. 

D. Prepare test and inspection reports. 

3.17 IDENTIFICATION 

A. Install continuous underground[ detectable] warning tape during backfilling of trench 
for underground fire-suppression water-service piping. Locate below finished grade, 
directly over piping. Underground warning tapes are specified in Section 312000 "Earth 
Moving." 
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B. Permanently attach equipment nameplate or marker indicating plastic fire-suppression 
water-service piping or fire-suppression water-service piping with electrically insulated 
fittings, on main electrical meter panel. Comply with requirements for identifying 
devices in Section 220553 "Identification for Plumbing Piping and Equipment." 

3.18 CLEANING 

A. Clean[ and disinfect] fire-suppression water-service piping as follows: 

1. Purge new piping systems and parts of existing systems that have been altered, 
extended, or repaired before use. 

2. Use purging[ and disinfecting] procedure prescribed by authorities having 
jurisdiction or, if method is not prescribed by authorities having jurisdiction, use 
procedure described in NFPA 24 for flushing of piping. Flush piping system with 
clean, potable water until dirty water does not appear at points of outlet. 

3. Use purging and disinfecting procedure prescribed by authorities having 
jurisdiction or, if method is not prescribed by authorities having jurisdiction, use 
procedure described in AWWA C651 or do as follows: 

a. Fill system or part of system with water/chlorine solution containing at least 
50 ppm of chlorine; isolate and allow it to stand for 24 hours. 

b. Drain system or part of system of previous solution and refill with 
water/chlorine solution containing at least 200 ppm of chlorine; isolate and 
allow it to stand for three hours. 

c. After standing time, flush system with clean, potable water until no chlorine 
remains in water coming from system. 

d. Submit water samples in sterile bottles to authorities having jurisdiction. 
Repeat procedure if biological examination shows evidence of 
contamination. 

B. Prepare reports of purging[ and disinfecting] activities. 

3.19 PIPING SCHEDULE 

A. Underground fire-suppression water-service piping [NPS 2 and smaller] shall be one 
of the following: 

1. [Hard] [Soft] copper tube, [ASTM B88, Type K] [ASTM B88, Type L]; [wrought-
copper, solder-joint fittings; and brazed] [copper, pressure-seal fittings; 
and pressure-sealed] joints. 

2. NPS 2 PE, [Class 150] [Class 200], fire-service pipe; molded PE fittings; and 
heat-fusion joints. 

B. Underground fire-suppression water-service piping NPS 3 shall be one of the following: 

1. [Hard] [Soft] copper tube, [ASTM B88, Type K] [ASTM B88, Type L]; [wrought-
copper, solder-joint fittings; and brazed] [copper, pressure-seal fittings; 
and pressure-sealed] joints. 
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2. Grooved-end, ductile-iron pipe; grooved-end, ductile-iron pipe appurtenances; 
and grooved joints. 

3. Mechanical-joint, ductile-iron pipe; mechanical-joint, [ductile- or gray-iron, 
standard-pattern] [or] [ductile-iron, compact-pattern] fittings; glands, gaskets, 
and bolts; and gasketed joints. 

4. Push-on-joint, ductile-iron pipe; push-on-joint, ductile-iron compact-pattern 
fittings; and gasketed joints. 

5. PE, [Class 150] [Class 200], fire-service pipe; molded PE fittings; and heat-
fusion joints. 

C. Underground fire-suppression water-service piping NPS 4 shall be one of the following: 

1. [Hard] [Soft] copper tube, [ASTM B88, Type K] [ASTM B88, Type L]; [wrought-
copper, solder-joint fittings; and brazed] [copper, pressure-seal fittings; 
and pressure-sealed] joints. 

2. Grooved-end, ductile-iron pipe; grooved-end, ductile-iron pipe appurtenances; 
and grooved joints. 

3. Mechanical-joint, ductile-iron pipe; mechanical-joint, [ductile- or gray-iron, 
standard-pattern] [or] [ductile-iron, compact-pattern] fittings; glands, gaskets, 
and bolts; and gasketed joints. 

4. Push-on-joint, ductile-iron pipe; push-on-joint, ductile-iron compact-pattern 
fittings; and gasketed joints. 

5. PE, [Class 150] [Class 200], fire-service pipe; molded PE fittings; and heat-
fusion joints. 

6. PVC, [Class 150] [Class 200] pipe listed for fire-protection service; PVC fittings 
of same class as pipe; and gasketed joints. 

7. Fiberglass, RTRP, [Class 150] [Class 200]; RTRF; and bonded joints. 

D. Underground fire-suppression water-service piping [NPS 6 to NPS 12] shall be one of 
the following: 

1. Grooved-end, ductile-iron pipe; grooved-end, ductile-iron pipe appurtenances; 
and grooved joints. 

2. Mechanical-joint, ductile-iron pipe; mechanical-joint, [ductile- or gray-iron, 
standard-pattern] [or] [ductile-iron, compact-pattern] fittings; glands, gaskets, 
and bolts; and gasketed joints. 

3. Push-on-joint, ductile-iron pipe; push-on-joint, ductile-iron compact-pattern 
fittings; and gasketed joints. 

4. PE, [Class 150] [Class 200], fire-service pipe; molded PE fittings; and heat-
fusion joints. 

5. PVC, [Class 150] [Class 200] pipe listed for fire-protection service; PVC fittings 
of same class as pipe; and gasketed joints. 

6. Fiberglass, RTRP, [Class 150] [Class 200]; RTRF; and bonded joints. 

E. [Aboveground] [and] [vault] fire-suppression water-service piping [NPS 2 and smaller] 
shall be hard copper tube, [ASTM B88, Type K] [ASTM B88, Type L]; [wrought- or 
cast-copper-alloy, solder-joint fittings; and brazed] [copper, pressure-seal fittings; and 
pressure-sealed] joints. 

F. [Aboveground] [and] [vault] fire-suppression water-service piping [NPS 3 and NPS 4] 
shall be one of the following: 
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1. Hard copper tube, [ASTM B88, Type K] [ASTM B88, Type L]; [wrought-copper, 
solder-joint fittings; and brazed] [copper, pressure-seal fittings; and 
pressure-sealed] joints. 

2. Grooved-end, ductile-iron pipe; grooved-end, ductile-iron pipe appurtenances; 
and grooved joints. 

G. [Aboveground] [and] [vault] fire-suppression water-service piping [NPS 5 to NPS 12] 
shall be grooved-end, ductile-iron pipe; grooved-end, ductile-iron pipe appurtenances; 
and grooved joints. 

H. Underslab fire-suppression water-service piping [NPS 2 and smaller] shall be [hard] 
[soft] copper tube, [ASTM B88, Type K] [ASTM B88, Type L]; [wrought-copper, 
solder-joint fittings; and brazed] [copper, pressure-seal fittings; and pressure-sealed] 
joints. 

I. Underslab fire-suppression water-service piping [NPS 3 and NPS 4] shall be one of the 
following: 

1. [Hard] [Soft] copper tube, [ASTM B88, Type K] [ASTM B88, Type L]; [wrought-
copper, solder-joint fittings; and brazed] [copper, pressure-seal fittings; 
and pressure-sealed] joints. 

2. Grooved-end, ductile-iron pipe; grooved-end, ductile-iron pipe appurtenances; 
and grooved joints. 

3. Mechanical-joint, ductile-iron pipe; mechanical-joint, [ductile- or gray-iron, 
standard-pattern] [or] [ductile-iron, compact-pattern] fittings; glands, gaskets, 
and bolts; and restrained, gasketed joints. 

4. Push-on-joint, ductile-iron pipe; push-on-joint, ductile-iron compact-pattern 
fittings; and restrained, gasketed joints. 

J. Underslab fire-suppression water-service piping [NPS 6 to NPS 12] shall be one of the 
following: 

1. Grooved-end, ductile-iron pipe; grooved-end, ductile-iron pipe appurtenances; 
and grooved joints. 

2. Mechanical-joint, ductile-iron pipe; mechanical-joint, [ductile- or gray-iron, 
standard-pattern] [or] [ductile-iron, compact-pattern] fittings; glands, gaskets, 
and bolts; and restrained, gasketed joints. 

3. Push-on-joint, ductile-iron pipe; push-on-joint, ductile-iron compact-pattern 
fittings; and restrained, gasketed joints. 

3.20 VALVE SCHEDULE 

A. Underground fire-suppression water-service shutoff valves NPS 2 and smaller shall be 
corporation valves or curb valves with ends compatible with piping. 

B. Meter box fire-suppression water-service shutoff valves NPS 2 and smaller shall be 
meter valves. 
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C. Vault fire-suppression water-service shutoff valves NPS 2 and smaller shall be 
[Class 125, MSS, bronze, nonrising stem] [or] [UL-listed or FM Global-approved, 
OS&Y, bronze,] gate valves. 

D. Underground fire-suppression water-service shutoff valves NPS 3 and larger shall 
be one of the following: 

1. 200-psig, AWWA, iron, nonrising-stem, [metal] [resilient]-seated gate valves. 
2. 250-psig, AWWA, iron, nonrising-stem, resilient-seated gate valves. 
3. [175-psig] [250-psig], UL-listed or FM Global-approved, iron, nonrising-stem 

gate valves. 

E. Indicator-post underground fire-suppression water-service valves NPS 3 and larger 
shall be [175-psig] [250-psig], UL-listed or FM Global-approved, iron, nonrising-stem 
gate valves with indicator-post flange. 

F. Standard-pressure, [aboveground] [and] [vault] fire-suppression water-service shutoff 
valves NPS 3 and larger shall be one of the following: 

1. 200-psig, AWWA, iron, OS&Y, [metal] [resilient]-seated gate valves. 
2. 250-psig, AWWA, iron, OS&Y, resilient-seated gate valves. 
3. [175-psig] [250-psig], UL-listed or FM Global-approved, iron, OS&Y gate valves. 
4. [AWWA] [or] [UL-listed or FM Global-approved] butterfly valves. 

G. Fire-suppression water-service check valves NPS 3 and larger shall be one of the 
following: 

1. [AWWA] [or] [UL-listed or FM Global-approved] check valves. 
2. UL-listed or FM Global-approved detector check valves. 

END 21 1100 
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DIVISION 21 – FIRE SUPPRESSION 
Section 21 1313 - Wet-Pipe Sprinkler Systems 

PART 1 - GENERAL 

1.1 SUMMARY 

A. Section Includes: 

1. Steel pipe and fittings. 
2. Specialty valves. 
3. Air vent. 
4. Sprinkler piping specialties. 
5. Sprinklers. 
6. Alarm devices. 
7. Manual control stations. 
8. Control panels. 
9. Pressure gauges. 

1.2 DEFINITIONS 

A. High-Pressure Sprinkler Piping: Wet-pipe sprinkler system piping designed to operate 
at working pressure higher than standard 175 psig, but not higher than 300 psig. 

B. Standard-Pressure Sprinkler Piping: Wet-pipe sprinkler system piping designed to 
operate at working pressure of 175-psig maximum. 

1.3 ACTION SUBMITTALS 

A. Product Data: For each type of product. 

1. Include rated capacities, operating characteristics, electrical characteristics, and 
furnished specialties and accessories. 

B. Shop Drawings: For wet-pipe sprinkler systems. 

1. Include plans, elevations, sections, and attachment details. 
2. Include diagrams for power, signal, and control wiring. 

C. Delegated Design Submittal: For wet-pipe sprinkler systems indicated to comply with 
performance requirements and design criteria, including analysis data signed and 
sealed by the qualified professional engineer responsible for their preparation. 
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1.4 INFORMATIONAL SUBMITTALS 

A. Coordination Drawings: Sprinkler systems, or BIM model, drawn to scale, on which the 
following items are shown and coordinated with each other, using input from installers 
of the items involved. 

B. Qualification Data: For qualified Installer and professional engineer. 

C. Design Data: 

1. Approved Sprinkler Piping Drawings: Working plans, prepared according to 
NFPA 13, that have been approved by authorities having jurisdiction, including 
hydraulic calculations if applicable. 

D. Welding certificates. 

E. Field Test Reports: 

1. Indicate and interpret test results for compliance with performance requirements 
and as described in NFPA 13. Include "Contractor's Material and Test Certificate 
for Aboveground Piping." 

2. Fire-hydrant flow test report. 

F. Field quality-control reports. 

1.5 CLOSEOUT SUBMITTALS 

A. Operation and Maintenance Data: For wet-pipe sprinkler systems and specialties to 
include in emergency, operation, and maintenance manuals. 

1.6 MAINTENANCE MATERIAL SUBMITTALS 

A. Furnish extra materials that match products installed and that are packaged with 
protective covering for storage and identified with labels describing contents. 

1. Sprinkler Cabinets: Finished, wall-mounted, steel cabinet with hinged cover, and 
with space for minimum of six spare sprinklers plus sprinkler wrench. Include 
number of sprinklers required by NFPA 13 and sprinkler wrench. Include 
separate cabinet with sprinklers and wrench for each type of sprinkler used on 
Project. 

1.7 QUALITY ASSURANCE 

A. Installer Qualifications: 

1. Installer's responsibilities include designing, fabricating, and installing sprinkler 
systems and providing professional engineering services needed to assume 
engineering responsibility. Base calculations on results of fire-hydrant flow test. 
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a. Engineering Responsibility: Preparation of working plans, calculations, and 
field test reports by a qualified professional engineer. 

B. Welding Qualifications: Qualify procedures and operators according to 2010 ASME 
Boiler and Pressure Vessel Code. 

1.8 FIELD CONDITIONS 

A. Interruption of Existing Sprinkler Service: Do not interrupt sprinkler service to facilities 
occupied by Owner or others unless permitted under the following conditions and then 
only after arranging to provide temporary sprinkler service according to requirements 
indicated: 

1. Notify Owner no fewer than two days in advance of proposed interruption of 
sprinkler service. 

2. Do not proceed with interruption of sprinkler service without Owner's written 
permission. 

PART 2 - PRODUCTS 

2.1 PERFORMANCE REQUIREMENTS 

A. Electrical Components, Devices, and Accessories: Listed and labeled as defined in 
NFPA 70, by a qualified testing agency, and marked for intended location and 
application. 

B. Sprinkler system equipment, specialties, accessories, installation, and testing shall 
comply with NFPA 13. 

C. Standard-Pressure Piping System Component: Listed for 175-psig minimum working 
pressure. 

D. High-Pressure Piping System Component: Listed for 250-psig minimum working 
pressure. 

E. Delegated Design: Engage a qualified professional engineer, as defined in 
Section 014000 "Quality Requirements," to design wet-pipe sprinkler systems. 

1. Available fire-hydrant flow test records indicate the following conditions: 

a. Date: <Insert test date>. 
b. Time: <Insert time> [a.m.] [p.m.] 
c. Performed by: <Insert operator's name> of <Insert firm>. 
d. Location of Residual Fire Hydrant R: <Insert location>. 
e. Location of Flow Fire Hydrant F: <Insert location>. 
f. Static Pressure at Residual Fire Hydrant R: <Insert psig>. 
g. Measured Flow at Flow Fire Hydrant F: <Insert gpm>. 
h. Residual Pressure at Residual Fire Hydrant R: <Insert psig>. 
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2. Sprinkler system design shall be approved by authorities having jurisdiction. 

a. Margin of Safety for Available Water Flow and Pressure: [10] [20] percent, 
including losses through water-service piping, valves, and backflow 
preventers. 

b. Sprinkler Occupancy Hazard Classifications: 

1) Automobile Parking Areas: [Ordinary Hazard, Group 1]. 
2) Building Service Areas: [Ordinary Hazard, Group 1]. 
3) Churches: [Light Hazard]. 
4) Electrical Equipment Rooms: [Ordinary Hazard, Group 1]. 
5) Dry Cleaners: [Ordinary Hazard, Group 2]. 
6) Elevator Machine Room and Hoistway: [Ordinary Hazard, Group 1]. 
7) General Storage Areas: [Ordinary Hazard, Group 1]. 
8) Laundries: [Ordinary Hazard, Group 1]. 
9) Libraries except Stack Areas: [Light Hazard]. 
10) Library Stack Areas: [Ordinary Hazard, Group 2]. 
11) Machine Shops: [Ordinary Hazard, Group 2]. 
12) Mechanical Equipment Rooms: [Ordinary Hazard, Group 1]. 
13) Office and Public Areas: [Light Hazard]. 
14) Plastics Processing Areas: [Extra Hazard, Group 2]. 
15) Printing Plants: [Extra Hazard, Group 1]. 
16) Repair Garages: [Ordinary Hazard, Group 2]. 
17) Residential Living Areas: [Light Hazard]. 
18) Restaurant Service Areas: [Ordinary Hazard, Group 1]. 
19) Solvent Cleaning Areas: [Extra Hazard, Group 2]. 
20) Upholstering Plants: [Extra Hazard, Group 1]. 

3. Minimum Density for Automatic-Sprinkler Piping Design: 

a. Residential (Dwelling) Occupancy: [0.05 gpm over 400-sq. ft.] area. 
b. Light-Hazard Occupancy: [0.10 gpm over 1500-sq. ft.] area. 
c. Ordinary-Hazard, Group 1 Occupancy: [0.15 gpm over 1500-sq. ft.] area. 
d. Ordinary-Hazard, Group 2 Occupancy: [0.20 gpm over 1500-sq. ft.] area. 
e. Extra-Hazard, Group 1 Occupancy: [0.30 gpm over 2500-sq. ft.] area. 
f. Extra-Hazard, Group 2 Occupancy: [0.40 gpm over 2500-sq. ft.] area. 
g. Special Occupancy Hazard: As determined by authorities having 

jurisdiction. 

4. Minimum Density for Deluge-Sprinkler Piping Design: 

a. Ordinary-Hazard, Group 1 Occupancy: [0.15 gpm] over entire area. 
b. Ordinary-Hazard, Group 2 Occupancy: [0.20 gpm] over entire area. 
c. Extra-Hazard, Group 1 Occupancy: [0.30 gpm] over entire area. 
d. Extra-Hazard, Group 2 Occupancy: [0.40 gpm] over entire area. 
e. Special Occupancy Hazard: As determined by authorities having 

jurisdiction. 

5. Maximum protection area per sprinkler according to UL listing. 
6. Maximum Protection Area per Sprinkler: 
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a. Residential Areas: [400 sq. ft.]. 
b. Office Spaces: [120 sq. ft.] [225 sq. ft.]. 
c. Storage Areas: [130 sq. ft.]. 
d. Mechanical Equipment Rooms: [130 sq. ft.]. 
e. Electrical Equipment Rooms: [130 sq. ft.]. 
f. Other Areas: According to NFPA 13 recommendations unless otherwise 

indicated. 

F. Seismic Performance: Sprinkler piping shall withstand the effects of earthquake 
motions determined according to NFPA 13 and ASCE/SEI 7. See Section 210548 
"Vibration and Seismic Controls for Fire-Suppression Piping and Equipment." 

2.2 STEEL PIPE AND FITTINGS 

A. Standard-Weight, [Galvanized-] [and] [Black-]Steel Pipe: ASTM A53/A53M, [Type E], 
[Grade B]. Pipe ends may be factory or field formed to match joining method. 

B. Schedule 30, [Galvanized-] [and] [Black-]Steel Pipe: ASTM A135/A135M; 
ASTM A795/A795M, [Type E]; or ASME B36.10M wrought steel, with wall thickness 
not less than Schedule 30 and not more than Schedule 40. Pipe ends may be factory 
or field formed to match joining method. 

C. Thinwall [Galvanized-] [and] [Black-]Steel Pipe: ASTM A135/A135M or 
ASTM A795/A795M, threadable, with wall thickness less than Schedule 30 and equal 
to or greater than Schedule 10. Pipe ends may be factory or field formed to match 
joining method. 

D. Schedule 10, Black-Steel Pipe: ASTM A135/A135M or ASTM A795/A795M, 
Schedule 10 in NPS 5 and smaller; and NFPA 13-specified wall thickness in NPS 6 to 
NPS 10, plain end. 

E. Nonstandard OD, Thinwall Black-Steel Pipe: ASTM A135/A135M or 
ASTM A795/A795M thinwall with plain ends and wall thickness less than Schedule 10. 

F. Hybrid Black-Steel Pipe: ASTM A135/A135M or ASTM A795/A795M lightwall, with wall 
thickness less than Schedule 10 and greater than Schedule 5. 

G. Schedule 5 Steel Pipe: ASTM A135/A135M or ASTM A795/A795M lightwall with plain 
ends. 

H. [Galvanized-] [and] [Black-]Steel Pipe Nipples: ASTM A733, made of 
ASTM A53/A53M, standard-weight, seamless steel pipe with threaded ends. 

I. [Galvanized-] [and] [Uncoated-]Steel Couplings: ASTM A865/A865M, threaded. 

J. [Galvanized] [and] [Uncoated], Gray-Iron Threaded Fittings: ASME B16.4, Class 125, 
standard pattern. 

K. Malleable- or Ductile-Iron Unions: UL 860. 
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L. Cast-Iron Flanges: ASME 16.1, Class 125. 

M. Steel Flanges and Flanged Fittings: ASME B16.5, Class 150. 

1. Pipe-Flange Gasket Materials: [AWWA C110, rubber, flat face, 1/8 inch thick] 
[ASME B16.21, nonmetallic and asbestos free] [or] [EPDM rubber gasket]. 

a. Class 125 and Class 250, Cast-Iron, Flat-Face Flanges: Full-face gaskets. 
b. Class 150 and Class 300, Ductile-Iron or -Steel, Raised-Face Flanges: 

Ring-type gaskets. 

2. Metal, Pipe-Flange Bolts and Nuts: Carbon steel unless otherwise indicated. 

N. Steel Welding Fittings: ASTM A234/A234M and ASME B16.9. 

1. Welding Filler Metals: Comply with AWS D10.12M/D10.12 for welding materials 
appropriate for wall thickness and chemical analysis of steel pipe being welded. 

O. Grooved-Joint, Steel-Pipe Appurtenances: 

1. Manufacturers: Subject to compliance with requirements, available 
manufacturers offering products that may be incorporated into the Work include, 
but are not limited to the following: 

a. Anvil International/Smith-Cooper International; Tailwind Capital, LLC. 
b. CPS Products, Inc. 
c. National Fittings, Inc. 
d. Shurjoint; a part of Aalberts Integrated piping Systems. 
e. Smith-Cooper International. 
f. Tyco Fire Products; brand of Johnson Controls International plc, Building 

Solutions North America. 
g. Victaulic Company. 

2. Pressure Rating: [175-psig] [250-psig] [300-psig] minimum. 
3. [Galvanized] [Painted] [Uncoated] Grooved-End Fittings for Steel Piping: 

ASTM A47/A47M, malleable-iron casting or ASTM A536, ductile-iron casting, 
with dimensions matching steel pipe. 

4. Grooved-End-Pipe Couplings for Steel Piping: AWWA C606 and UL 213 rigid 
pattern, unless otherwise indicated, for steel-pipe dimensions. Include ferrous 
housing sections, EPDM-rubber gasket, and bolts and nuts. 

P. Steel Pressure-Seal Fittings: UL 213, FM Global-approved, 175-psig pressure rating 
with steel housing, rubber O-rings, and pipe stop; for use with fitting manufacturers' 
pressure-seal tools. 

1. Manufacturers: Subject to compliance with requirements, available 
manufacturers offering products that may be incorporated into the Work include, 
but are not limited to the following: 

a. Victaulic Company. 
b. Viega LLC. 
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2.3 SPECIALTY VALVES 

A. Listed in UL's "Fire Protection Equipment Directory" or FM Global's "Approval Guide." 

B. Pressure Rating: 

1. Standard-Pressure Piping Specialty Valves: 175-psig minimum. 
2. High-Pressure Piping Specialty Valves:  250-psig minimum. 

C. Body Material: Cast or ductile iron. 

D. Size: Same as connected piping. 

E. End Connections: Flanged or grooved. 

F. Alarm Valves: 

1. Manufacturers: Subject to compliance with requirements, available 
manufacturers offering products that may be incorporated into the Work include, 
but are not limited to the following: 

a. Globe Fire Sprinkler Corporation. 
b. Reliable Automatic Sprinkler Co., Inc. (The). 
c. Tyco Fire Products; brand of Johnson Controls International plc, Building 

Solutions North America. 
d. Venus Fire Protection Ltd. 
e. Victaulic Company. 
f. Viking Group Inc. 

2. Standard: UL 193. 
3. Design: For horizontal or vertical installation. 
4. Include trim sets for bypass, drain, electrical sprinkler alarm switch, pressure 

gauges,[ retarding chamber,] and fill-line attachment with strainer. 
5. Drip cup assembly pipe drain [without valves and separate from main drain 

piping] [with check valve to main drain piping.] 
6. Electrical Components, Devices, and Accessories: Listed and labeled as defined 

in NFPA 70, by a qualified testing agency, and marked for intended location and 
application. 

G. Deluge Valves: 

1. Manufacturers: Subject to compliance with requirements, available 
manufacturers offering products that may be incorporated into the Work include, 
but are not limited to the following: 

a. BERMAD Control Valves. 
b. CLA-VAL. 
c. Globe Fire Sprinkler Corporation. 
d. Kidde; Carrier Global Corporation. 
e. OCV Control Valves. 
f. Reliable Automatic Sprinkler Co., Inc. (The). 
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g. Tyco Fire Products; brand of Johnson Controls International plc, Building 
Solutions North America. 

h. Venus Fire Protection Ltd. 
i. Victaulic Company. 
j. Viking Group Inc. 

2. Standard: UL 260. 
3. Design: Hydraulically operated, differential-pressure type. 
4. Include trim sets for alarm-test bypass, drain, electrical water-flow alarm switch, 

pressure gauges, drip cup assembly piped without valves and separate from 
main drain line, and fill-line attachment with strainer. 

5. Wet, Pilot-Line Trim Set: Include gauge to read diaphragm-chamber pressure 
and manual control station for manual operation of deluge valve, and connection 
for actuation device. 

H. Automatic (Ball Drip) Drain Valves: 

1. Manufacturers: Subject to compliance with requirements, available 
manufacturers offering products that may be incorporated into the Work include, 
but are not limited to the following: 

a. Reliable Automatic Sprinkler Co., Inc. (The). 
b. Tyco Fire Products; brand of Johnson Controls International plc, Building 

Solutions North America. 

2. Standard: UL 1726. 
3. Pressure Rating: 175-psig minimum. 
4. Type: Automatic draining, ball check. 
5. Size: NPS 3/4. 
6. End Connections: Threaded. 

2.4 AIR VENT 

A. Manual Air Vent/Valve: 

1. Manufacturers: Subject to compliance with requirements, available 
manufacturers offering products that may be incorporated into the Work include, 
but are not limited to the following: 

a. National Fittings, Inc. 
b. Shurjoint; a part of Aalberts Integrated piping Systems. 
c. Victaulic Company. 

2. Description: Ball valve that requires human intervention to vent air. 
3. Body: Forged brass. 
4. Ends: Threaded. 
5. Minimize Size: 1/2 inch. 
6. Minimum Water Working Pressure Rating: 300 psig. 

B. Automatic Air Vent: 
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1. Manufacturers: Subject to compliance with requirements, available 
manufacturers offering products that may be incorporated into the Work include, 
but are not limited to the following: 

a. AGF Manufacturing, Inc. 
b. CLA-VAL. 
c. Engineered Corrosion Solutions. 
d. Metraflex Company (The). 
e. Val-Matic Valve & Manufacturing Corp. 

2. Description: Automatic air vent that automatically vents trapped air without 
human intervention. 

3. Standard: UL listed or FM Global approved for use in wet-pipe fire sprinkler 
systems. 

4. Vents oxygen continuously from system. 
5. Float valve to prevent water discharge. 
6. Minimum Water Working Pressure Rating: 175 psig. 

C. Automatic Air Vent Assembly: 

1. Manufacturers: Subject to compliance with requirements, available 
manufacturers offering products that may be incorporated into the Work include, 
but are not limited to the following: 

a. Engineered Corrosion Solutions. 
b. Potter Electric Signal Company, LLC. 
c. South-Tek Systems, LLC. 

2. Description: Automatic [dual ]air vent assembly that automatically vents trapped 
air without human intervention, including Y-strainer and ball valve in a pre-piped 
assembly. 

3. Standard: UL listed or FM Global approved for use in wet-pipe fire sprinkler 
system. 

4. Vents oxygen continuously from system. 
5. Float valve to prevent water discharge. 
6. Minimum Water Working Pressure Rating: 175 psig. 

2.5 SPRINKLER PIPING SPECIALTIES 

A. Branch Outlet Fittings: 

1. Manufacturers: Subject to compliance with requirements, available 
manufacturers offering products that may be incorporated into the Work include, 
but are not limited to the following: 

a. Anvil International/Smith-Cooper International; Tailwind Capital, LLC. 
b. National Fittings, Inc. 
c. Shurjoint; a part of Aalberts Integrated piping Systems. 
d. Tyco Fire Products; brand of Johnson Controls International plc, Building 

Solutions North America. 
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e. Victaulic Company. 

2. Standard: UL 213. 
3. Pressure Rating:  175-psig minimum. 
4. Body Material: Ductile-iron housing with EPDM seals and bolts and nuts. 
5. Type: Mechanical-tee and -cross fittings. 
6. Configurations: Snap-on and strapless, ductile-iron housing with branch outlets. 
7. Size: Of dimension to fit onto sprinkler main and with outlet connections as 

required to match connected branch piping. 
8. Branch Outlets: Grooved, plain-end pipe, or threaded. 

B. Flow Detection and Test Assemblies: 

1. Manufacturers: Subject to compliance with requirements, available 
manufacturers offering products that may be incorporated into the Work include, 
but are not limited to the following: 

a. AGF Manufacturing, Inc. 
b. Reliable Automatic Sprinkler Co., Inc. (The). 
c. Tyco Fire Products; brand of Johnson Controls International plc, Building 

Solutions North America. 
d. Victaulic Company. 

2. Standard: UL's "Fire Protection Equipment Directory" or FM Global's "Approval 
Guide." 

3. Pressure Rating:  175-psig minimum. 
4. Body Material: Cast- or ductile-iron housing with orifice, sight glass, and integral 

test valve. 
5. Size: Same as connected piping. 
6. Inlet and Outlet: Threaded or grooved. 

C. Branch Line Testers: 

1. Manufacturers: Subject to compliance with requirements, available 
manufacturers offering products that may be incorporated into the Work include, 
but are not limited to the following: 

a. AGF Manufacturing, Inc. 
b. Elkhart Brass Mfg. Co., Inc. 
c. Fire-End & Croker Corporation. 
d. Potter Electric Signal Company, LLC. 
e. Potter Roemer LLC; a Division of Morris Group International. 

2. Standard: UL 199. 
3. Pressure Rating: 175 psig. 
4. Body Material: Brass. 
5. Size: Same as connected piping. 
6. Inlet: Threaded. 
7. Drain Outlet: Threaded and capped. 
8. Branch Outlet: Threaded, for sprinkler. 
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D. Sprinkler Inspector's Test Fittings: 

1. Manufacturers: Subject to compliance with requirements, available 
manufacturers offering products that may be incorporated into the Work include, 
but are not limited to the following: 

a. AGF Manufacturing, Inc. 
b. Triple R Specialty. 
c. Tyco Fire Products; brand of Johnson Controls International plc, Building 

Solutions North America. 
d. Victaulic Company. 
e. Viking Group Inc. 

2. Standard: UL's "Fire Protection Equipment Directory" or FM Global's "Approval 
Guide." 

3. Pressure Rating:  175-psig minimum. 
4. Body Material: Cast- or ductile-iron housing with sight glass. 
5. Size: Same as connected piping. 
6. Inlet and Outlet: Threaded. 

E. Adjustable Drop Nipples: 

1. Manufacturers: Subject to compliance with requirements, available 
manufacturers offering products that may be incorporated into the Work include, 
but are not limited to the following: 

a. Aegis Technologies, Inc. 
b. CECA, LLC. 
c. CPS Products, Inc. 
d. Merit Manufacturing. 

2. Standard: UL 1474. 
3. Pressure Rating:  250-psig minimum. 
4. Body Material: Steel pipe with EPDM-rubber O-ring seals. 
5. Size: Same as connected piping. 
6. Length: Adjustable. 
7. Inlet and Outlet: Threaded. 

F. Flexible Sprinkler Hose Fittings: 

1. Manufacturers: Subject to compliance with requirements, available 
manufacturers offering products that may be incorporated into the Work include, 
but are not limited to the following: 

a. ALEUM USA. 
b. FlexHead Industries, Inc. 
c. Gateway Tubing, Inc. 
d. Victaulic Company. 

2. Standard: UL 1474. 
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3. Type: Flexible hose for connection to sprinkler, and with bracket for connection to 
ceiling grid. 

4. Pressure Rating:  175-psig minimum. 
5. Size: Same as connected piping, for sprinkler. 

2.6 SPRINKLERS 

A. Manufacturers: Subject to compliance with requirements, available manufacturers 
offering products that may be incorporated into the Work include, but are not limited to 
the following: 

1. Globe Fire Sprinkler Corporation. 
2. Reliable Automatic Sprinkler Co., Inc. (The). 
3. Tyco Fire Products; brand of Johnson Controls International plc, Building 

Solutions North America. 
4. Venus Fire Protection Ltd. 
5. Victaulic Company. 
6. Viking Group Inc. 

B. Listed in UL's "Fire Protection Equipment Directory" or FM Global's "Approval Guide." 

C. Pressure Rating for Residential Sprinklers: 175-psig maximum. 

D. Pressure Rating for Automatic Sprinklers: 175-psig minimum. 

E. Pressure Rating for High-Pressure Automatic Sprinklers:  250-psig minimum. 

F. Automatic Sprinklers with Heat-Responsive Element: 

1. Early-Suppression, Fast-Response Applications:  UL 1767. 
2. Nonresidential Applications:  UL 199. 
3. Residential Applications:  UL 1626. 
4. Characteristics: Nominal 1/2-inch orifice with Discharge Coefficient K of 5.6, and 

for "Ordinary" temperature classification rating unless otherwise indicated or 
required by application. 

G. Open Sprinklers with Heat-Responsive Element Removed: UL 199. 

1. Nominal Orifice: 

a. 1/2 inch, with discharge coefficient K between [5.3 and 5.8]. 
b. 17/32 inch with discharge coefficient K between [7.4 and 8.2]. 

H. Sprinkler Finishes: [Chrome plated] [bronze] [and] [painted]. 

I. Special Coatings: [Wax] [lead] [and] [corrosion-resistant paint]. 

J. Sprinkler Escutcheons: Materials, types, and finishes for the following sprinkler 
mounting applications. Escutcheons for concealed, flush, and recessed-type sprinklers 
are specified with sprinklers. 
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1. Ceiling Mounting: [Chrome-plated steel, one piece, flat] [Chrome-plated steel, 
two piece, with 1-inch vertical adjustment] [Plastic, white finish, one piece, 
flat]. 

2. Sidewall Mounting: [Chrome-plated steel] [Plastic, white finish], one piece, 
flat. 

K. Sprinkler Guards: 

1. Manufacturers: Subject to compliance with requirements, available 
manufacturers offering products that may be incorporated into the Work include, 
but are not limited to the following: 

a. Reliable Automatic Sprinkler Co., Inc. (The). 
b. Tyco Fire Products; brand of Johnson Controls International plc, Building 

Solutions North America. 
c. Victaulic Company. 
d. Viking Group Inc. 

2. Standard: UL 199. 
3. Type: Wire cage with fastening device for attaching to sprinkler. 

2.7 ALARM DEVICES 

A. Alarm-device types shall match piping and equipment connections. 

B. Water-Motor-Operated Alarm: 

1. Manufacturers: Subject to compliance with requirements, available 
manufacturers offering products that may be incorporated into the Work include, 
but are not limited to the following: 

a. Globe Fire Sprinkler Corporation. 
b. Tyco Fire Products; brand of Johnson Controls International plc, Building 

Solutions North America. 
c. Victaulic Company. 
d. Viking Group Inc. 

2. Standard: UL 753. 
3. Type: Mechanically operated, with Pelton wheel. 
4. Alarm Gong: Cast aluminum with red-enamel factory finish. 
5. Size: 8-1/2-inches diameter. 
6. Components: Shaft length, bearings, and sleeve to suit wall construction. 
7. Inlet: NPS 3/4. 
8. Outlet: NPS 1 drain connection. 

C. Electrically Operated Notification Appliances: 

1. Manufacturers: Subject to compliance with requirements, available 
manufacturers offering products that may be incorporated into the Work include, 
but are not limited to the following: 
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a. Fire-Lite Alarms; Honeywell International, Inc. 
b. Notifier; Honeywell International, Inc. 
c. Potter Electric Signal Company, LLC. 

2. Electric Bell: 

a. Standard: UL 464. 
b. Type: Vibrating, metal alarm bell. 
c. Size: [6-inch minimum-] [8-inch minimum-] [10-inch] diameter. 
d. Voltage: [120 V ac, 60 Hz, 1 phase] [24 V dc]. 
e. Finish: Red-enamel or polyester powder-coat factory finish, suitable for 

outdoor use with approved and listed weatherproof backbox. 

3. Strobe/Horn: 

a. Standard: UL 464. 
b. Tone: Selectable, steady, Temporal-3 (T-3) in accordance with ISO 8201 

and ANSI/ASA S3.41, 2400 Hz, electromechanical, broadband. 
c. Voltage: 120 V ac, 60 Hz. 
d. Effective Intensity: 110 cd. 
e. Finish: Red, suitable for outdoor use with approved and listed weatherproof 

backbox. White letters on housing identifying device as for "Fire." 
f. Sign, Integrated: Mount between backbox and strobe/horn with text visible 

on both sides, above and below strobe/horn. Housing to be shaped to 
cover surface-mounted weatherproof backbox. Sign is to consist of white 
lettering on red plastic identifying it as a "Sprinkler Fire Alarm" and 
instructing viewers to call 911, police, or fire department. 

D. Water-Flow Indicators: 

1. Manufacturers: Subject to compliance with requirements, available 
manufacturers offering products that may be incorporated into the Work include, 
but are not limited to the following: 

a. ADT Security Services, Inc. 
b. ITT McDonnell & Miller. 
c. Potter Electric Signal Company, LLC. 
d. System Sensor. 
e. Viking Group Inc. 
f. Watts Water Technologies; a Watts company. 

2. Standard: UL 346. 
3. Water-Flow Detector: Electrically supervised. 
4. Components: Two single-pole, double-throw circuit switches for isolated alarm 

and auxiliary contacts, 7 A, 125-V ac and 0.25 A, 24-V dc; complete with factory-
set, field-adjustable retard element to prevent false signals and tamperproof 
cover that sends signal if removed. 

5. Type: Paddle operated. 
6. Pressure Rating: 250 psig. 
7. Design Installation: Horizontal or vertical. 
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E. Pressure Switches: 

1. Manufacturers: Subject to compliance with requirements, available 
manufacturers offering products that may be incorporated into the Work include, 
but are not limited to the following: 

a. Barksdale, Inc. 
b. Detroit Switch, Inc. 
c. Potter Electric Signal Company, LLC. 
d. System Sensor. 
e. Tyco Fire Products; brand of Johnson Controls International plc, Building 

Solutions North America. 
f. United Electric Controls Co. 
g. Viking Group Inc. 

2. Standard: UL 346. 
3. Type: Electrically supervised water-flow switch with retard feature. 
4. Components: Single-pole, double-throw switch with normally closed contacts. 
5. Design Operation: Rising pressure signals water flow. 

F. Valve Supervisory Switches: 

1. Manufacturers: Subject to compliance with requirements, available 
manufacturers offering products that may be incorporated into the Work include, 
but are not limited to the following: 

a. Fire-Lite Alarms; Honeywell International, Inc. 
b. Potter Electric Signal Company, LLC. 
c. System Sensor. 

2. Standard: UL 346. 
3. Type: Electrically supervised. 
4. Components: Single-pole, double-throw switch with normally closed contacts. 
5. Design: Signals that controlled valve is in other than fully open position. 
6. Electrical Components, Devices, and Accessories: Listed and labeled as defined 

in NFPA 70, by a qualified testing agency, and marked for intended location and 
application. 

2.8 MANUAL CONTROL STATIONS 

A. Listed in UL's "Fire Protection Equipment Directory" or FM Global's "Approval Guide" 
for hydraulic operation, with union, NPS 1/2 pipe nipple, and bronze ball valve. 

B. Include metal enclosure labeled "MANUAL CONTROL STATION," with operating 
instructions and cover held closed by breakable strut to prevent accidental opening. 
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2.9 CONTROL PANELS 

A. Description: Single-area, two-area, or single-area cross-zoned control panel as 
indicated, including NEMA ICS 6, Type 1 enclosure, detector, alarm, and solenoid-
valve circuitry for operation of deluge valves. 

1. Listed in UL's "Fire Protection Equipment Directory" or FM Global's "Approval 
Guide" when used with thermal detectors and Class A detector circuit wiring. 

2. Electrical characteristics are 120-V ac, 60 Hz, with 24-V dc rechargeable 
batteries. 

3. Electrical Components, Devices, and Accessories: Listed and labeled as defined 
in NFPA 70, by a qualified testing agency, and marked for intended location and 
application. 

B. Manual Control Stations, Electric Operation: Metal enclosure, labeled "MANUAL 
CONTROL STATION," with operating instructions and cover held closed by breakable 
strut to prevent accidental opening. 

C. Manual Control Stations, Hydraulic Operation: With union, NPS 1/2 pipe nipple, and 
bronze ball valve. Include metal enclosure labeled "MANUAL CONTROL STATION," 
with operating instructions and cover held closed by breakable strut to prevent 
accidental opening. 

D. Panels Components: 

1. Power supply. 
2. Battery charger. 
3. Standby batteries. 
4. Field-wiring terminal strip. 
5. Electrically supervised solenoid valves and polarized fire-alarm bell. 
6. Lamp test facility. 
7. Single-pole, double-throw auxiliary alarm contacts. 
8. Rectifier. 

2.10 PRESSURE GAUGES 

A. Manufacturers: Subject to compliance with requirements, available manufacturers 
offering products that may be incorporated into the Work include, but are not limited to 
the following: 

1. AGF Manufacturing, Inc. 
2. AMETEK, Inc. 
3. Ashcroft Inc. 
4. Brecco Corporation. 
5. WIKA Instrument Corporation. 

B. Standard: UL 393. 

C. Dial Size: 3-1/2- to 4-1/2-inch diameter. 
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D. Pressure Gauge Range:  0- to 250-psig minimum. 

E. Label: Include "WATER" label on dial face. 

PART 3 - EXECUTION 

3.1 PREPARATION 

A. Perform fire-hydrant flow test according to NFPA 13 and NFPA 291. Use results for 
system design calculations required in "Quality Assurance" Article. 

B. Report test results promptly and in writing. 

3.2 WATER-SUPPLY CONNECTIONS 

A. Connect sprinkler piping to building's interior water-distribution piping. Comply with 
requirements for interior piping in Section 221116 "Domestic Water Piping." 

B. Install shutoff valve, backflow preventer, pressure gauge, drain, and other accessories 
indicated at connection to water-distribution piping. Comply with requirements for 
backflow preventers in Section 331415 "Site Water Distribution Piping." 

C. Install shutoff valve, check valve, pressure gauge, and drain at connection to water 
supply. 

3.3 INSTALLATION OF PIPING 

A. Locations and Arrangements: Drawing plans, schematics, and diagrams indicate 
general location and arrangement of piping. Install piping as indicated on approved 
working plans. 

1. Deviations from approved working plans for piping require written approval from 
authorities having jurisdiction. File written approval with Architect before deviating 
from approved working plans. 

2. Coordinate layout and installation of sprinklers with other construction that 
penetrates ceilings, including light fixtures, HVAC equipment, and partition 
assemblies. 

B. Piping Standard: Comply with NFPA 13 requirements for installation of sprinkler piping. 

C. Install seismic restraints on piping. Comply with NFPA 13 requirements for seismic-
restraint device materials and installation. 

D. Use listed fittings to make changes in direction, branch takeoffs from mains, and 
reductions in pipe sizes. 

E. Install unions adjacent to each valve in pipes NPS 2 and smaller. 
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F. Install flanges, flange adapters, or couplings for grooved-end piping on valves, 
apparatus, and equipment having NPS 2-1/2 and larger end connections. 

G. Install "Inspector's Test Connections" in sprinkler system piping, complete with shutoff 
valve, and sized and located according to NFPA 13. 

H. Install sprinkler piping with drains for complete system drainage. 

I. Install sprinkler control valves, test assemblies, and drain risers adjacent to standpipes 
when sprinkler piping is connected to standpipes. 

J. Install automatic (ball drip) drain valve at each check valve for fire-department 
connection, to drain piping between fire-department connection and check valve. Install 
drain piping to and spill over floor drain or to outside building. 

K. Install alarm devices in piping systems. 

L. Install hangers and supports for sprinkler system piping according to NFPA 13. Comply 
with requirements for hanger materials in NFPA 13. In seismic-rated areas, refer to 
Section 210548 "Vibration and Seismic Controls for Fire-Suppression Piping and 
Equipment." 

M. Install pressure gauges on riser or feed main, at each sprinkler test connection, and at 
top of each standpipe. Include pressure gauges with connection not less than NPS 1/4 
and with soft-metal seated globe valve, arranged for draining pipe between gauge and 
valve. Install gauges to permit removal and install where they are not subject to 
freezing. 

N. Pressurize and check preaction sprinkler system piping and [air-pressure 
maintenance devices] [air compressors]. 

O. Fill sprinkler system piping with water. 

P. Install electric heating cables and pipe insulation on sprinkler piping in areas subject to 
freezing. Comply with requirements for heating cables in Section 210533 "Heat Tracing 
for Fire-Suppression Piping" and for piping insulation in Section 210700 "Fire-
Suppression Systems Insulation." 

Q. Install sleeves for piping penetrations of walls, ceilings, and floors. Comply with 
requirements for sleeves specified in Section 210517 "Sleeves and Sleeve Seals for 
Fire-Suppression Piping." 

R. Install sleeve seals for piping penetrations of concrete walls and slabs. Comply with 
requirements for sleeve seals specified in Section 210517 "Sleeves and Sleeve Seals 
for Fire-Suppression Piping." 

S. Install escutcheons for piping penetrations of walls, ceilings, and floors. Comply with 
requirements for escutcheons specified in Section 210518 "Escutcheons for Fire-
Suppression Piping." 
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3.4 JOINT CONSTRUCTION 

A. Install couplings, flanges, flanged fittings, unions, nipples, and transition and special 
fittings that have finish and pressure ratings same as or higher than system's pressure 
rating for aboveground applications unless otherwise indicated. 

B. Install unions adjacent to each valve in pipes NPS 2 and smaller. 

C. Install flanges, flange adapters, or couplings for grooved-end piping on valves, 
apparatus, and equipment having NPS 2-1/2 and larger end connections. 

D. Ream ends of pipes and tubes and remove burrs. Bevel plain ends of steel pipe. 

E. Remove scale, slag, dirt, and debris from inside and outside of pipes, tubes, and 
fittings before assembly. 

F. Flanged Joints: Select appropriate gasket material in size, type, and thickness suitable 
for water service. Join flanges with gasket and bolts according to ASME B31.9. 

G. Threaded Joints: Thread pipe with tapered pipe threads according to ASME B1.20.1. 
Cut threads full and clean using sharp dies. Ream threaded pipe ends to remove burrs 
and restore full ID. Join pipe fittings and valves as follows: 

1. Apply appropriate tape or thread compound to external pipe threads. 
2. Damaged Threads: Do not use pipe or pipe fittings with threads that are corroded 

or damaged. 

H. Twist-Locked Joints: Insert plain end of steel pipe into plain-end-pipe fitting. Rotate 
retainer lugs one-quarter turn or tighten retainer pin. 

I. Steel-Piping, Pressure-Sealed Joints: Join [lightwall] [and] [Schedule 5] steel pipe 
and steel pressure-seal fittings with tools recommended by fitting manufacturer. 

J. Welded Joints: Construct joints according to AWS D10.12M/D10.12, using qualified 
processes and welding operators according to "Quality Assurance" Article. 

1. Shop weld pipe joints where welded piping is indicated. Do not use welded joints 
for galvanized-steel pipe. 

K. Steel-Piping, Cut-Grooved Joints: Cut square-edge groove in end of pipe according to 
AWWA C606. Assemble coupling with housing, gasket, lubricant, and bolts. Join steel 
pipe and grooved-end fittings according to AWWA C606 for steel-pipe joints. 

L. Steel-Piping, Roll-Grooved Joints: Roll rounded-edge groove in end of pipe according 
to AWWA C606. Assemble coupling with housing, gasket, lubricant, and bolts. Join 
steel pipe and grooved-end fittings according to AWWA C606 for steel-pipe grooved 
joints. 

M. Brazed Joints: Join copper tube and fittings according to CDA's "Copper Tube 
Handbook," "Brazed Joints" Chapter. 
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N. Copper-Tubing Grooved Joints: Roll rounded-edge groove in end of tube according to 
AWWA C606. Assemble coupling with housing, gasket, lubricant, and bolts. Join 
copper tube and grooved-end fittings according to AWWA C606 for steel-pipe grooved 
joints. 

O. Copper-Tubing, Pressure-Sealed Joints: Join copper tube and copper pressure-seal 
fittings with tools recommended by fitting manufacturer. 

P. Extruded-Tee Connections: Form tee in copper tube according to ASTM F2014. Use 
tool designed for copper tube; drill pilot hole, form collar for outlet, dimple tube to form 
seating stop, and braze branch tube into collar. 

Q. Dissimilar-Material Piping Joints: Make joints using adapters compatible with materials 
of both piping systems. 

R. Plastic-Piping, Solvent-Cement Joints: Clean and dry joining surfaces. Join pipe and 
fittings according to the following: 

1. Comply with ASTM F402 for safe-handling practice of cleaners, primers, and 
solvent cements. Apply primer. 

2. CPVC Piping: Join according to ASTM D2846/D2846M Appendix. 

3.5 INSTALLATION OF COVER SYSTEM FOR SPRINKLER PIPING 

A. Install cover system, brackets, and cover components for sprinkler piping according to 
manufacturer's "Installation Manual" and NFPA 13 or NFPA 13R for supports. 

3.6 INSTALLATION OF VALVES AND SPECIALTIES 

A. Install listed fire-protection valves, trim and drain valves, specialty valves and trim, 
controls, and specialties according to NFPA 13 and authorities having jurisdiction. 

B. Install listed fire-protection shutoff valves supervised open, located to control sources 
of water supply except from fire-department connections. Install permanent 
identification signs indicating portion of system controlled by each valve. 

C. Install check valve in each water-supply connection. Install backflow preventers instead 
of check valves in potable-water-supply sources. 

D. Specialty Valves: 

1. Install valves in vertical position for proper direction of flow, in main supply to 
system. 

2. Install alarm valves with bypass check valve and retarding chamber drain-line 
connection. 

3. Install deluge valves in vertical position, in proper direction of flow, and in main 
supply to deluge system. Install trim sets for drain, priming level, alarm 
connections, ball drip valves, pressure gauges, priming chamber attachment, and 
fill-line attachment. 
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E. Air Vent: 

1. Provide at least one air vent at high point in each wet-pipe sprinkler system in 
accordance with NFPA 13 requirements. Connect vent into top of fire sprinkler 
piping. 

2. Provide dielectric union for dissimilar metals, ball valve, and strainer upstream of 
automatic air vent. 

3. [Pipe from outlet of air vent to drain.] 

3.7 INSTALLATION OF SPRINKLERS 

A. Install sprinklers in suspended ceilings in center of[ narrow dimension of] acoustical 
ceiling panels. 

B. Install dry-type sprinklers with water supply from heated space. Do not install pendent 
or sidewall, wet-type sprinklers in areas subject to freezing. 

C. Install sprinklers into flexible, sprinkler hose fittings, and install hose into bracket on 
ceiling grid. 

3.8 IDENTIFICATION 

A. Install labeling and pipe markers on equipment and piping according to requirements in 
NFPA 13. 

B. Identify system components, wiring, cabling, and terminals. Comply with requirements 
for identification specified in Section 260553 "Identification for Electrical Systems." 

3.9 FIELD QUALITY CONTROL 

A. Perform the following tests and inspections with the assistance of a factory-authorized 
service representative: 

1. Leak Test: After installation, charge systems and test for leaks. Repair leaks and 
retest until no leaks exist. 

2. Test and adjust controls and safeties. Replace damaged and malfunctioning 
controls and equipment. 

3. Flush, test, and inspect sprinkler systems according to NFPA 13, "Systems 
Acceptance" Chapter. 

4. Energize circuits to electrical equipment and devices. 
5. Coordinate with fire-alarm tests. Operate as required. 
6. Coordinate with fire-pump tests. Operate as required. 
7. Verify that equipment hose threads are same as local fire department equipment. 

B. Sprinkler piping system will be considered defective if it does not pass tests and 
inspections. 

C. Prepare test and inspection reports. 



 

  211313 - Wet-Pipe Sprinkler 
Systems 

A/E #2575 3521 

3.10 CLEANING 

A. Clean dirt and debris from sprinklers. 

B. Only sprinklers with their original factory finish are acceptable. Remove and replace 
any sprinklers that are painted or have any other finish than their original factory finish. 

3.11 DEMONSTRATION 

A. Engage a factory-authorized service representative to train Owner's maintenance 
personnel to adjust, operate, and maintain [specialty valves] [and] [pressure-
maintenance pumps]. 

3.12 PIPING SCHEDULE 

A. Piping between Fire Department Connections and Check Valves: Galvanized, 
standard-weight steel pipe with [threaded ends, cast-iron threaded fittings, and 
threaded] [grooved ends, grooved-end fittings, grooved-end-pipe couplings, and 
grooved] joints. 

B. Sprinkler specialty fittings may be used, downstream of control valves, instead of 
specified fittings. 

C. Copper-tube, extruded-tee connections may be used for tee branches in copper tubing 
instead of specified copper fittings. Branch-connection joints must be brazed. 

D. CPVC pipe, [Schedule 40] [Schedule 80] CPVC fittings, and solvent-cemented joints 
may be used for light-hazard and residential occupancies. 

E. Standard-pressure, wet-pipe sprinkler system, [NPS 2 and smaller], shall be[ one of] 
the following: 

1. [Standard-weight] [or] [Schedule 30], black-steel pipe with threaded ends; 
uncoated, gray-iron threaded fittings; and threaded joints. 

2. [Standard-weight] [or] [Schedule 30], galvanized-steel pipe with threaded ends; 
galvanized, gray-iron threaded fittings; and threaded joints. 

3. [Standard-weight] [or] [Schedule 30], black-steel pipe with plain ends; 
uncoated, plain-end-pipe fittings; and twist-locked joints. 

4. [Standard-weight] [or] [Schedule 30], galvanized-steel pipe with plain ends; 
galvanized, plain-end-pipe fittings; and twist-locked joints. 

5. [Standard-weight] [or] [Schedule 30], black-steel pipe with [cut-] [or] [roll-
]grooved ends; uncoated, grooved-end fittings for steel piping; grooved-end-pipe 
couplings for steel piping; and grooved joints. 

6. [Standard-weight] [or] [Schedule 30], galvanized-steel pipe with cut-grooved 
ends; galvanized, grooved-end fittings for steel piping; grooved-end-pipe 
couplings for steel piping; and grooved joints. 

7. [Standard-weight] [or] [Schedule 30], black-steel pipe with plain ends; steel 
welding fittings; and welded joints. 
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8. [Thinwall] [Schedule 10] [nonstandard OD, thinwall] [or] [hybrid] black-steel 
pipe with roll-grooved ends; uncoated, grooved-end fittings for steel piping; 
grooved-end-pipe couplings for steel piping; and grooved joints. 

9. [Thinwall] [Schedule 10] [or] [hybrid] black-steel pipe with plain ends; 
uncoated, plain-end-pipe fittings; and twist-locked joints. 

10. [Thinwall] [Schedule 10] [nonstandard OD, thinwall] [or] [hybrid] black-steel 
pipe with plain ends; welding fittings; and welded joints. 

11. Schedule 5 steel pipe; steel pressure-seal fittings; and pressure-sealed joints. 
12. [Type L] [Type M], hard copper tube with plain ends; [cast-] [or] [wrought-

]copper, solder-joint fittings; and brazed joints. 
13. [Type L] [Type M], hard copper tube with plain ends; copper pressure-seal 

fittings; and pressure-sealed joints. 
14. NPS 2, [Type L] [Type M], hard copper tube with roll-grooved ends; copper, 

grooved-end fittings; grooved-end-tube couplings; and grooved joints. 

F. Standard-pressure, wet-pipe sprinkler system, [NPS 2-1/2 to NPS 4], shall be[ one of] 
the following: 

1. [Standard-weight] [or] [Schedule 30], black-steel pipe with threaded ends; 
uncoated, gray-iron threaded fittings; and threaded joints. 

2. [Standard-weight] [or] [Schedule 30], galvanized-steel pipe with threaded ends; 
galvanized, gray-iron threaded fittings; and threaded joints. 

3. [Standard-weight] [or] [Schedule 30], black-steel pipe with [cut-] [or] [roll-
]grooved ends; uncoated, grooved-end fittings for steel piping; grooved-end-pipe 
couplings for steel piping; and grooved joints. 

4. [Standard-weight] [or] [Schedule 30], galvanized-steel pipe with cut-grooved 
ends; galvanized, grooved-end fittings for steel piping; grooved-end-pipe 
couplings for steel piping; and grooved joints. 

5. [Standard-weight] [or] [Schedule 30], black-steel pipe with plain ends; steel 
welding fittings; and welded joints. 

6. [Thinwall] [Schedule 10] [nonstandard OD, thinwall] [or] [hybrid] black-steel 
pipe with roll-grooved ends; uncoated, grooved-end fittings for steel piping; 
grooved-end-pipe couplings for steel piping; and grooved joints. 

7. [Thinwall] [Schedule 10] [nonstandard OD, thinwall] [or] [hybrid] black-steel 
pipe with plain ends; welding fittings; and welded joints. 

8. [Type L] [Type M], hard copper tube with plain ends; [cast-] [or] [wrought-
]copper, solder-joint fittings; and brazed joints. 

9. [Type L] [Type M], hard copper tube with plain ends; copper pressure-seal 
fittings; and pressure-sealed joints. 

10. [Type L] [Type M], hard copper tube with roll-grooved ends; copper, grooved-
end fittings; grooved-end-tube couplings; and grooved joints. 

G. Standard-pressure, wet-pipe sprinkler system, [NPS 5 and larger], shall be one of the 
following: 

1. [Standard-weight] [or] [Schedule 30], black-steel pipe with threaded ends; 
uncoated, gray-iron threaded fittings; and threaded joints. 

2. [Standard-weight] [or] [Schedule 30], galvanized-steel pipe with threaded ends; 
galvanized, gray-iron threaded fittings; and threaded joints. 
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3. [Standard-weight] [or] [Schedule 30], black-steel pipe with [cut-] [or] [roll-
]grooved ends; uncoated, grooved-end fittings for steel piping; grooved-end-pipe 
couplings for steel piping; and grooved joints. 

4. [Standard-weight] [or] [Schedule 30], galvanized-steel pipe with cut-grooved 
ends; galvanized, grooved-end fittings for steel piping; grooved-end-pipe 
couplings for steel piping; and grooved joints. 

5. [Standard-weight] [or] [Schedule 30], black-steel pipe with plain ends; steel 
welding fittings; and welded joints. 

6. [Thinwall] [Schedule 10] [or] [hybrid] black-steel pipe with roll-grooved ends; 
uncoated, grooved-end fittings for steel piping; grooved-end-pipe couplings for 
steel piping; and grooved joints. 

7. [Thinwall] [Schedule 10] [or] [hybrid] black-steel pipe with plain ends; welding 
fittings; and welded joints. 

8. [Type L] [Type M], hard copper tube with plain ends; [cast-] [or] [wrought-
]copper, solder-joint fittings; and brazed joints. 

9. [Type L] [Type M], hard copper tube with roll-grooved ends; copper, grooved-
end fittings; grooved-end-tube couplings; and grooved joints. 

H. High-pressure, wet-pipe sprinkler system, [NPS 4 and smaller], shall be one of the 
following: 

1. [Standard-weight] [or] [Schedule 30], galvanized-steel pipe with threaded ends; 
galvanized, gray-iron threaded fittings; and threaded joints. 

2. [Standard-weight] [or] [Schedule 30], galvanized-steel pipe with cut-grooved 
ends; galvanized, grooved-end fittings for steel piping; grooved-end-pipe 
couplings for steel piping; and grooved joints. 

3. [Standard-weight] [or] [Schedule 30], black-steel pipe with plain ends; steel 
welding fittings; and welded joints. 

4. [Thinwall] [Schedule 10] [or] [hybrid] black-steel pipe with plain ends; welding 
fittings; and welded joints. 

I. High-pressure, wet-pipe sprinkler system, [NPS 5 and larger], shall be one of the 
following: 

1. [Standard-weight] [or] [Schedule 30], galvanized-steel pipe with threaded ends; 
galvanized, gray-iron threaded fittings; and threaded joints. 

2. [Standard-weight] [or] [Schedule 30], galvanized-steel pipe with cut-grooved 
ends; galvanized, grooved-end fittings for steel piping; grooved-end-pipe 
couplings for steel piping; and grooved joints. 

3. [Standard-weight] [or] [Schedule 30], black-steel pipe with plain ends; steel 
welding fittings; and welded joints. 

4. [Thinwall] [Schedule 10] [or] [hybrid] black-steel pipe with plain ends; welding 
fittings; and welded joints. 

3.13 SPRINKLER SCHEDULE 

A. Use sprinkler types in subparagraphs below for the following applications: 

1. Rooms without Ceilings:  Upright sprinklers. 
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2. Rooms with Suspended Ceilings: [Pendent sprinklers] [Recessed sprinklers] 
[Flush sprinklers] [Concealed sprinklers] [Pendent, recessed, flush, and 
concealed sprinklers as indicated]. 

3. Wall Mounting: Sidewall sprinklers. 
4. Spaces Subject to Freezing: [Upright sprinklers] [Pendent, dry sprinklers] 

[Sidewall, dry sprinklers] [Upright, pendent, dry sprinklers; and sidewall, 
dry sprinklers as indicated]. 

5. Deluge-Sprinkler Systems:  Upright and pendent, open sprinklers. 
6. Special Applications: [Extended-coverage, flow-control, and quick-response 

sprinklers where indicated] [Attic sprinklers] [Combustible concealed space 
sprinklers] [Institutional space sprinklers]. 

B. Provide sprinkler types in subparagraphs below with finishes indicated. 

1. Concealed Sprinklers: Rough brass, with factory-painted white cover plate. 
2. Flush Sprinklers: Bright chrome, with painted white escutcheon. 
3. Recessed Sprinklers: Bright chrome, with bright chrome escutcheon. 
4. Residential Sprinklers: Dull chrome. 
5. Upright, Pendent, and Sidewall Sprinklers: Chrome plated in finished spaces 

exposed to view; rough bronze in unfinished spaces not exposed to view; wax 
coated where exposed to acids, chemicals, or other corrosive fumes. 

END 21 1313 




	00 0000 2575 COVER v1
	█MIDDLETON ASSOCIATES INCORPORATED
	MEP-
	KEITH ENGINEERING DESIGN

	00 0110 table of contents 2575
	DIVISION 00 – BIDDING & CONTRACT REQUIREMENTS
	DOCUMENT LIABILITY

	00 1116 invitation for bids 2575
	DIVISION 00 – PROCUREMENT REQUIREMENTS

	00 2113 instructions to bidders 2575
	1. GENERAL
	1.1. QUALIFICATION
	A. Competency and responsibility of the Bidder, and of their proposed subcontractors, may be considered in making awards.  Determination of responsibility prior to award may include:
	1. A detailed statement regarding the business, technical organization, crew availability and evidence of capability for the work that is contemplated.
	2. Evidence of successful experience of personnel and previously completed construction projects
	a. Contractor and personnel, five years or more commercial construction experience, including recent projects of similar or greater value, similarity of types of work, technical content, and complexity
	b. Evidence that recent projects as described above have been scheduled and delivered on time, aggressively pursued to conclusion without delay.
	c. Experience does not include frivolous claims for additional costs, or work requiring abnormal or extensive corrections.
	d. Evidence that equipment was properly installed and started and functioned without abnormal warranty calls for installation related problems.
	e. Evidence that the contractor coordinated with the Owner, scheduled work in a progressive manner to allow Owner reasonable access to get facilities ready for occupancy in a timely manner.
	f. Evidence that phased projects have been completed without loss of services between phases.
	3. Information pertaining to the financial resources of the contractor to pursue the work may be considered prior to making the award:
	a. Evidence of financial resources to cover retainage, meet payrolls, contract for and acquire or pre-pay materials.  Resources and Contractor net worth available to this project less than 35% of the contract award may be grounds to disqualify the bid.
	b. Evidence of unpaid bills, unresolved liens, outstanding claims by the Department of labor for wage, benefits or workman compensation violations or failure to provide accurate payroll information.
	2. EXAMINATION OF DOCUMENTS, SITE AND WORK INCLUDED

	A. LOCATION OF THE PROJECT:  New maintenance building, 1705 S. Manlove Street, Pontiac, IL 61764
	B. PRE-BID MEETINGS
	1. Pre-Bid Meeting is scheduled for 10:00 a.m. Tuesday, May 17, 2022, Livingston County Highway Department conference room, 1705 S Manlove Street, Pontiac IL.
	Site may be available for inspection During business hours.  Coordinate prior to day of visit if LCHD staff is available.
	a. Schedule with LCHD, 815 842 1184.

	b. Times other than the pre-bid meeting may or may not be able to be scheduled.  Dependent on availability of LCHD personnel.
	C. EXAMINATION OF SITE AND CONTRACT DOCUMENTS
	1. Bidder shall carefully examine bidding documents and inspect the site to obtain first-hand knowledge of existing conditions.
	2. Access may not be available on short notice.
	3. Do not ask for directions or interpretations of the work during these visits unless in combination with a pre-bid meeting.  You may discuss the work but if any clarifications or questions become necessary these must be handled through the A/E and n...
	4. Each Bidder, by submitting his bid, represents that he has examined the bidding documents, inspected the site and premises, compared task requirements and time constraints to installation conditions and that he understands the obligations of the bi...

	D. INTERPRETATION OF DOCUMENTS
	1. Anyone having a doubt concerning the meaning of the Contract Documents, or any other questions, may submit a request for interpretation from the Architect/Engineer.  All pre-bid interpretation shall be requested not later than FIVE (5) DAYS prior t...
	2. It shall be the Architect/Engineer's responsibility to clarify conflicts in requirements as may be reported to the Architect/Engineer.  After bid due date, the Architect/Engineer shall determine the course to be followed for said clarification with...

	E. ADDENDA
	1. Addenda may be issued before the bid opening date to clarify or modify the Contract Documents.  Addenda are posted at www.middletonassociates.net
	2. Addenda will be issued electronically.  Email address is required to receive addenda.
	3. If you have not registered your interest in the bid with the Architect, and do not receive or seek out the addendums then failure to recognize any Addendum may disqualify the bid.
	4. Said addenda shall become a part of the Contract documents and supersede any conflicting specifications and/or clarify intent of same.

	F. INTENT, ERRORS AND OMISSIONS
	1. Any known conflict between requirements of various portions of the Contract Documents shall be reported to the Architect/Engineer prior bid due date and shall fall under the authority of Interpretation of Documents.
	2. The Drawings are descriptive and directive in concept and are not intended to exhaust all detail situations required to complete the work.  The procedures detailed shall establish the general character of solutions needed for typical, non-typical, ...
	3. It is the intent of the documents that specified work and equipment be installed in a proper and finished manner, fully operational, at a minimum of generally accepted standards for good quality commercial construction.  All necessary materials, la...
	4. Each Contractor and Subcontractor shall coordinate and cooperate with the other Contractors to provide proper installation.  Verify dimensions, services, installation conditions, obstacles to the work and modifications necessary to complete the wor...
	G. DOCUMENT INTENT, PROJECT COMPLETION, FITTING AND FINISHING FULLY FUNCITONAL, USER READY

	1. It is the intent that all items of work included in the project are to be completely finished and all necessary associated components and accessories for proper completion and operation are to be included in the work.
	a. First quality commercial work, functional, infiltration tight, watertight.
	b. Proper fit and finished appearance.
	2. Drawings are schematic in nature; every single element needed is not necessarily labeled, dimensioned or positioned.  Unless specifically exempted, the Contractor shall provide as follows:
	3. Good quality fit, finish and workmanship at a level of competency and quality equal to or exceeding commercial construction in the area.
	a. Sealants, caulks, flashings, transitions, closures and components to assure infiltration and weather tight result and finished appearance inside and out.
	b. Sealants, flashings, closures at building connections.
	c. Upper and lower flashings, in new construction and whenever possible, to shed water outward.
	4. All components and assemblies to assure proper installation and performance of manufactured equipment, per manufacturer's or industry association standards as a minimum.
	a. Mechanical equipment, plumbing, piping, ventilation, valves back checks, connections etc.
	1) Functional
	2) Operating under control, controls programmed.
	3) Code compliant
	4) Commensurate with nominal building controls and operation
	5) Unless specifically noted to be different
	b. Mechanical and electrical coordination, coordination of installation locations, hidden where possible, routed through the construction in the most expedient but concealed manner:
	1) Minor relocation of piping, equipment, installations shall be provided without cost change within 10’ either way or reasonable pathways of similar distance.
	c. All other equipment, kitchen, doors, hardware, windows and any other operable equipment.
	d. Service access, filters, repairs always allow for reasonable repair and maintenance access.
	5. Electrical circuits
	a. In cases where the drawings or schedules for equipment indicate equipment power requirements, MCA, RLA, always verify with the final submittal on the equipment prior to rough in and pulling the wire.
	b. If a larger capacity circuit is required at an additional cost for breaker or larger wire always report same to the A/E for direction before pulling the wire.
	c. If there is no change in cost proceed with the work and report same to the A/E and note on the as built drawings.
	6. Proper protection of dissimilar materials or components for bond problems, galvanic action, movement, moisture, and/or chemical reaction.
	7. New finished appearance for all new work and work abutting existing where applicable.
	8. Code compliance:
	a. All equipment and installations.
	b. Electrical NEC, circuit protection, grounding, disconnecting means, GFI, and installation practices
	c. Water, back checks, vacuum breakers, back flow preventers, service valves, hammer arrestors, expansion tanks.
	9. Construction assembly details, setting forth special requirements, keyed to a specific section, detail or I.D. number, shall be considered applicable to similar assemblies throughout the contracted work unless specifically designated otherwise.


	2.2. DRAWINGS & SPECIFICATIONS
	B. RETURNING DOCUMENTS

	1. All documents printed for bidding remain the property of the Architect and shall be discarded after the project is awarded.  The low bidder may keep documents and sub bidders may retain same until awards have been made.
	2.3. ALTERNATES
	A. The Bidder shall submit a proposal for every alternate listed in the Contract Documents. Failure to provide alternate prices may disqualify the bid.
	B. See Section 00 2413, Scope of Bids, for a description of Alternates.
	2.4. BID SECURITY
	A. The Bidder shall furnish bid security, along with his proposal:
	1. Form of security to be bid bond or certified check payable to the Owner.
	2. Amount 5% of the base bid proposal
	3. Said security shall serve as a guarantee that the Contractor will enter into the Contract with the Owner as per his bid and the contract terms should the job be awarded to him.
	B. Should said Contractor refuse or fail to enter into a Contract with Owner per his bid for the work included in these Contract Documents within fifteen days following notification of award and/or receipt of a contract for signature, said bid securit...
	1. Failure to enter into an agreement shall mean failure to return or submit:
	a. A signed agreement.
	b. Owner’s protective bond(s) for Labor, materials and performance.
	c. Approved subcontractor/supplier lists.
	d. Certificates of insurance within stated time period.
	e. Evidence that this contractor intends to pursue this contract in a timely and deliberate manner, including ordering of materials and committing or arranging for necessary manpower to accomplish the work.

	2.5. WITHDRAWAL OF BIDS
	A. Bids may be withdrawn by an authorized person prior to the bid due date and time, after which time no bids may be withdrawn for a period of forty-five (45) days unless a Bidder has been released by the Owner's action.
	B. Authorized person shall mean an Owner or Officer of the Contractor offering the proposal or other evidence of authority.
	2.6. PROPOSAL (BID) FORMS
	A. Each bidder shall submit his proposal, on proposal form provided.
	1. Submitted bid forms may be copied
	2. All applicable blank spaces on forms shall be filled out fully.
	3. Numbers shall be stated in writing where noted and in figures.
	4. Signatures shall be live in longhand by person authorized to sign bids as Owner or corporate officer or shall include Power of Attorney to sign the bid.
	5. No facsimile proposals or modifications can be considered.
	B. Completed forms shall be without delineation, clarification, alteration or modification.
	1. Correction of contractor inserted is acceptable if clearly identified and initialed by the signatory to the bid.   Irregularities of such corrections may be grounds to disqualify the bid.
	2. Offers to clarify or modify may be made on voluntary alternates and substitution forms if provided in the bid package, but in no case should the base bid or requested alternate bids offered be based on anything but the document requirements.
	C. Voluntary alternates or offers for substitutions may be attached on forms provided or on the bidder’s letterhead.  These will be considered at the Owners option.  Additional information may be requested prior to consideration.

	2.7. AWARD OF REJECTION OF BIDS
	A. Although it is the intention of the Owner to accept the lowest qualified bid the Owner specifically reserves the right to waive all formalities and/or informalities, to reject any and all bids and/or accept the bid that, in the Owner's judgment is ...
	B. Contractor will note all alternates that are applicable, or as may become applicable by addendum, should be bid. Failure to bid an alternate may be grounds to disqualify the proposal, at the Owners discretion.
	C. Should the time for award exceed the time stated for the proposal’s expiration period, the Owner reserves the right to continue to negotiate with bidders in the line of award succession as a prior option rather than re-bid.

	2.8. RETURN OF BID SECURITY
	A. After bids have been read along with alternates as applicable and a successful Bidder has been approved by Owner, a Letter of Intent will be sent to the successful bidder and bid security may be returned to the unsuccessful bidders except the depos...
	B. Following the signing of the Contracts and receipt of bonds, remaining bid security will be returned.  If the successful Bidder fails to accept the Contract and submit acceptable bonds, same will be grounds for forfeiture of his bid security.
	2.9. OWNER’S PROTECTIVE BONDS: A 100% of value Labor and Material Payment Bond and Performance Bond including all alternates accepted is required in the Contract and shall be included in the Contractor’s Proposal
	A. Periodic Change Orders that may occur to the Contract shall be included in each respective bond.
	B. Bonds shall cover the entire Contract without regard to the Contractor’s assignment of work of Subcontractors or Suppliers.
	1. Inclusive of all awarded Alternates.
	2.10. AWARD AND LETTER OF INTENT
	A. The Owner will make an award based on the selection of the lowest cost responsible bidder.  After the award, and the issuance of a Letter of Intent, the contract timeline is as follows:
	1. Return signed agreement (10) days
	2. Sub Contractor, Supplier list, including any entity to be assigned a significant or skilled trade part of the work, provide list, addresses and contact information, (7) days. Provide references upon request.
	3. Labor and Materials Payment, and Performance bond(s), ten (10) days
	4. Insurance, ten (10) days
	5. Master Cost Breakdown (CSV), ten (10) days
	6. Proposed Schedule and time line, Pre Construction meeting
	B. Failure or refusal to provide the preceding Contract information in a timely manner may be cause for cancellation of the award or termination of the agreement if signed and the Owner will be entitled to compensation under the terms of the bid secur...

	2.11. LIST OF SUBCONTRACTORS AND SUPPLIERS
	A. Within seven (7) business days after notification of intent to award, and prior to the Contract being signed, the Contractor shall submit to the Architect/Engineer, a list of proposed subcontractors and major equipment suppliers and other persons o...
	B. This list is subject to the review and approval of the Owner.  Basis for this review may include supporting evidence the proposed Subcontractor or Supplier has experience and adequate resources to accomplish the assigned responsibilities on time an...
	1. The Owner reserves the right to request justifiable changes in the list.
	2. The changes requested are intended to be made at no additional cost to the Owner.
	3. If it is not possible to make requested changes at no additional cost, the Owner reserves the right to terminate the award and negotiate with the next successive bidder based on his original proposal.

	2.12. MATERIALS SPECIFIED AND QUALITY OF WORK
	A. Materials shall be as specified or approved equal.
	1. Approved equal" and "or equal" shall mean that the Contractor shall be required to receive the approval (via the Architect) on any substitute materials.
	2. Requests for substitution approval shall be submitted to the Architect/Engineer, seven (7) days prior to the bid due date.
	3. Prior to considering substitutions, the Owner and/or the Architect/Engineer may require submission of samples, descriptive, technical and catalog data and lab reports of tests for verification of equivalency.
	4. If approved and selected, all adaptations to fit and accommodate the substitute or equal equipment including coordinating other trades is the responsibility of the Contractor requesting the change.


	2.13. PROGRESS PAYMENTS
	A. Will be made not more frequently than monthly, per the Owners payment schedule.

	2.14. PROJECT ACCESS:  The Contractor shall be aware that the Town/City, Township, County or State has authority over various approach roads for site access and the Contractor is responsible to:
	A. Observe load limits and arrange for any exceptions to load restrictions that may be required for this project.
	B. Make arrangements for road cleanup, barricades and surface patches and repairs shall comply with applicable regulations and be subject to the governing authority approval.
	2.15. EQUAL OPPORTUNITY EMPLOYMENT:  The following clause is applicable unless this Contract is exempt under the rules and regulations of the Secretary of Labor of the State of Illinois.
	A. During the Performance of this Contract, the Contractor agrees as follows:
	1. The Contractor will not discriminate against any employee or applicant for employment because of race, color, religion, sex, age or national origin.  The Contractor will take affirmative action to ensure that all applicants are considered and that ...
	2.16. ILLINOIS STEEL PROCUREMENT ACT
	A. During the performance of this contract, the contractor agrees to:
	1. Comply with the 30 ILCS 565
	2. Steel products used or supplied in the performance of that contract or any subcontract thereto shall be manufactured or produced in the United States.
	3. All requirements of and/or exemptions allowed in this regulation apply.
	4. The Owner and A/E cannot interpret the legal requirements as applicable to this contract.
	5. Any additional cost incurred by the Owner for a violation of this provision shall be reimbursed by the Contractor.
	6. If the regulation cannot be complied with due to product or specification requirement, proceed as allowed in the regulation.
	2.17. ILLINOIS DEPARTMENT OF LABOR AND LABOR RELATED REQUIREMENTS
	A.  IDLR regulations apply to all work on site without exception.
	B. Publicly funded projects or projects managed by Public Bodies require the following:
	1. PREVAILING WAGE 820 ILCS 130/4:  The Contractor shall pay and shall require his subcontractors to pay the prevailing hourly wages as is determined by the Illinois Department of Labor pursuant to the Illinois Prevailing Wage (820 ILCS 130/1 et. seq....
	2. CERTIFIED PAYROLL REPORTS:  Will be required with each successive pay application for payroll periods preceding the application date.
	a. File on the IDL portal.  Provide portal access log in information.
	b. Do not submit record paper copies, electronic may be submitted but are not required.
	3. SUBSTANCE ABUSE PREVENTION ON PUBLIC WORKS 820 ILCS 265:  All Contractors must be prepared to certify upon request that they have complied with the Illinois Substance Abuse Act, including a written program that meets or exceeds the requirements of ...
	2.18. SALES TAX
	A. Materials supplied to a public Livingston County are sales tax exempt.
	B. Sales tax exempt number will be provided when project is awarded.
	2.19. TOBACCO AND ALCOHOL FOR CONSUMPTION PRODUCTS
	A. Smoking, chewing, tobacco use; in accordance with state statute.
	B. Alcoholic beverages, controlled substances, substances causing impairment, and/or unauthorized prescription medication are not allowed on site.
	1. Working under the influence of any of the above and/or a legal prescription that causes impairment is not allowed.
	C. Violators may be removed from the job sites subject to conditional return privileges in the future.

	2.20. SEXUAL HARASSMENT POLICY
	A. The Owner will not tolerate sexual harassment in any form.  Sexual harassment is defined, for the purpose of this policy, as "unsolicited, deliberate or repeated sexually derogatory statements, gestures or physical or implied physical contact that ...

	2.21. BUILDING PERMITS
	A. This project is subject to all local permit fees associated with the construction.
	1. This Contractor shall fully cooperate with the local authorities and shall apply for and obtain all required permits and comply with local regulations and requirements.
	2. This contractor shall obtain all required permits from the state, such as for the fuel dispensing tanks.
	3. Provide necessary permit related information to local city authorities.
	4. Cooperate with all authorities to seek occupancy permits at the close of the work.
	2.22. CONTRACT DOCUMENTS CHECK LIST


	A. Proposal
	1. Proposal Form properly filled out and signed, (live signatures)
	2. Bid Bond/Bid Security for 5% of base bid amount (live signatures)
	3. Low bidders exempt, return of documents within fifteen (15) working days after bid due date
	B. Letter of Intent
	1. Supplier - Subcontractors List, (10 days after Award)
	2. Employee list and criminal background affidavit, (prior to start on site.)
	3. Proposal & Contract Form prepared by the Architect, (signed and returned 10 days after receipt).
	4. Labor and Material Payment Bond, two copies (10 days after award)
	5. Performance Bond, two copies (10 days after Award)
	6. Insurance Certificates, liability and hold harmless, three copies (10 days after award)
	7. CSV - Master Cost Breakdown (Preconstruction meeting)
	8. Bar Graph/Progress Schedule, copies as required (Preconstruction meeting)
	C. Periodically as needed
	1. Update employee list and criminal background affidavit as needed.
	D. Periodic Application for Payment
	1. Submit per the monthly scheduling, to be determined
	2. Application and Certificate for Payment, 3 copies (AIA G702A)
	3. Contractor's Affidavit, 2 copies (AIA G706)
	4. Breakdown Estimate, 3 copies
	5. Partial Waivers of Lien, 2 copies
	a. Partial Waiver of Lien from Subcontractors/Suppliers for previous payment, 2 copies.
	b. Updated Progress Schedule, submit with each pay request
	6. Certified Payroll to IDL portal for all trades employed on site.
	E. Substantial Completion
	1. Notification work is ready for inspection.
	2. List of deficiencies or incomplete work.
	F. Final Application for Payment:
	1. Letter to Architect that deficiency work is complete
	2. Final Lien Waiver from the Contractor, 2 copies
	3. Final Lien Waivers from Subcontractors/Suppliers, 2 copies
	4. Final Affidavit showing $0.00 due to Subcontractors and $0.00 due to Suppliers, 2 copies
	5. Final Payment Approval Letter from Bonding Co., 2 copies
	6. Certification of all guarantees, warrantees and service contracts, O & M Manual
	7. Final Application & Certificate for Payment, 3 copies (AIA G702A)
	8. Additional certifications as may be requested, 2 copies
	9. Operating manuals & instructions, 3 copies-indexed and bound
	10. Figure Bonus / Penalty and Liquidated Damages if applicable.
	G. IDL Prevailing wages following pages.
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	DIVISION 00 – PROCUREMENT REQUIREMENTS
	1. GENERAL
	1.1. DESCRIPTION OF DRAWINGS AND LAYOUT
	A. Drawing data is intended to be reasonably accurate, however, strict accuracy in detail is not guaranteed.
	1. Drawings, particularly Mechanical and Electrical drawings are schematic in nature.
	2. The Contractor must verify all of the actual conditions, measurements, dimensions, rough-in requirements; fitting of piping, conduit, wiring, and duct work and coordination necessary for each item, system or piece of equipment in the Contract Docum...
	3. Verification is the Contractor's responsibility and shall be completed prior to the fabrication or installation processes.
	4. Coordination of all elements of the work must be allowed for with cooperation between the trades particularly for conflicts of limited flexibility of installation.  The general priority unless fixed conditions conflict is as follows: structure, pla...
	5. All corrections necessary to provide properly installed, finished and operable system, in accordance with the intent of the Documents, shall be made at no additional cost.
	B. All measurements and conditions must be verified by actual observation at the site.
	1. The Contractor shall be responsible for all of his work fitting into place in a satisfactory and workmanlike manner in every aspect and detail subject to the approval of the Architect.  The Contractor shall provide layout work and verification meas...
	2. The Contractor shall perform all layout work pursuant to site, building, grades and levels, and furnish such engineering services as he may require executing the intent of the work included.
	C. Before starting his work, the Contractor shall examine all Contract Area Drawings and Specifications and if discrepancies or conflicts are apparent or occur during the progress of the work:
	1. Work first with the conflicting trades or installations to fit and coordinate the work.
	2. If there appear to be no practical or agreeable way to coordinate the fitting of the work report same to the Architect as a Request for Instruction, RFI, and obtain direction or interpretation to proceed.
	D. The Drawings are instructive and diagrammatic and shall be followed as closely as actual construction will permit.  All changes from Drawings necessary to complete the work shall be done at no added cost charge to the Owner above the amount shown o...

	1.2. OVERLOADING OF STRUCTURE OR EXISTNG FACILITIES
	A. Care shall be taken that completed structures are not overloaded during Contractor operations.  It shall not be the Owner's, or Architect/Engineer's responsibility to observe and check construction processes and temporary loading conditions that ma...
	1. Structural design, unless noted otherwise, is designed to accommodate design loads, per code, after completion.
	2. Bracing and shoring for loading or stability prior to the installation of lateral support elements and diaphragm assemblies is the responsibility of the Contractor.

	3. All structural damage done by overloading the system shall be repaired by the Contractor or Subcontractor overloading the system.
	B. Streets, drives and sidewalks shall be protected from damage for overloading, cracking, impact loads, adjacent excavation or operations related to the new construction.
	1. Repair or replace any damaged sections as agreed to by the A/E and Owner.
	2. While the intent is not to take advantage of this to repair already damaged surfaces, additional damage to an already cracked surface will trigger repairs to be made.  If the surface is substantially damaged, failed or settled notify the A/E and Ow...
	3. Photo records of before conditions are recommended.  Provide copy of same to A/E and Owner upon request.
	1.3. MEANS AND METHODS
	A. The Architect/Engineer and Owner shall have no authority over the means, methods and procedures of the work and shall make no determination pursuant thereto nor render opinions concerning same.
	1. The Architect’s Field Representative does not have authority to render opinions on structural questions.
	2. If questions arise submit a Request for Information, RFI, for direction.

	B. The Architect/Engineer and Owner and representatives of same shall have no authority over methods employed or safety conditions related to:
	1. Erection loads and as they relate to the Contractor’s interest and shall provide no observation of same.
	2. Upon request the Architect can provide the design loads employed for the final installation.
	3. The contractor shall designate an employee of the contractor as the person in charge of and responsible for directing the work and safety procedures on site.


	1.4. PROTECTION OF WORK AND BUILDING
	A. The Contractor shall protect all work and stored materials from injury or loss caused by or resulting from operations under this Contract, including but not limited to:
	1. Physical damage
	a. Poor stacking practices
	b. Abuse damage due to adjacent operations or exposures
	c. Weather related damage
	2. Failure to have reasonably secured stored and in progress work.

	1.5. MOVING OF MATERIAL
	A. Contractor materials which are temporarily located or stored shall be relocated as needed to allow access by the Contractor, other Contractors and the Owner’s personnel in and around the construction area.
	1. Prior to storing materials coordinate the operations to avoid conflicts.
	2. Such moving of any material shall be at no additional cost to the Owner.
	B. At no time shall tools, materials or workmen block an exit unless same has been coordinated with other trades on site and reasonable alternative options are maintained.

	1.6. SHORING, BRACING, AND BARRICADES
	A. The Contractor shall provide, construct and finally remove all temporary shoring, bracing, underpinning, scaffolding, needling, barricades, etc. as required by local restrictions and as necessary for to protect persons and property from damage or i...
	1. The Contractor shall determine the need for these items.
	2. The Contractor shall be responsible for the performance or failure of performance of same and shall repair damages caused by failure or absence of same.
	B. Specific temporary shoring supports, etc., may be noted in the Documents, such as for new openings or certain renovations in existing work.
	1. All such needed shoring is always not noted but the responsibility of the Contractor or Sub Contractor making the opening or installing the new work as needed
	2. Notation on the drawings is an observation that existing support conditions are being impacted by the work and shall be attended to by the Contractor as needed by conditions discovered.
	3. In all cases, observe actual conditions of the work, same may be different than the anticipated conditions and may require shoring bracing and barricades.

	1.7. MATERIALS, WORKMANSHIP, AND LABOR
	A. All installed materials and equipment shall be new and shall be installed and completed in a first class, workmanlike manner.
	B. The Architect reserves the right to direct the removal and the replacement of any item which, in his opinion, does not present a proper, orderly or reasonably neat installation.  Such removal and replacement shall be done promptly when directed by ...
	C. Work needing correction or replacement that is not corrected with reasonable promptness shall be subject to written notice thereof by the Architect.  The Contractor by virtue of having tendered his bid for the work, agrees that progress payments by...

	1.8. ALIGNMENT BALANCING
	A. The Contractor shall be responsible for supervision of the installation of equipment.
	1. Level, adjust, balance and align new equipment and reinstalled or relocated equipment.
	2. Provide all alignment per manufacturer set up recommendations, align and balance pumps, belts and pulleys and adjust equipment to work properly.
	1.9. CLEANING

	A. Work areas shall be maintained reasonably clear of accumulated debris, cartons and unused equipment to allow orderly pursuit of the Work.
	B. All surfaces shall be cleaned of any paint, plaster, mortar, gook and other stains.
	1. Care shall be taken that no surface is scratched, marred or damaged by the cleaning process.
	2. Damaged, marred or scratched surfaces of any type shall be repaired to new or original condition or replaced if necessary to provide a final installation acceptable to the Architect.
	C. Final Cleaning - All areas new and renovated areas:
	1. Clean and dusted.
	2. Floors cleaned ready for occupancy.
	3. Marks and scuffs repaired.

	1.10. OPENINGS IN CONSTRUCTION
	A. Openings required for construction work shall be provided by the Contractor, complete with all necessary reinforcing, lintels, trim, finishing, etc. as shall be needed to complete the Work including openings required for electrical and mechanical w...
	1. Openings to be provided for other trades must be laid out and noted by the trade needing same prior to construction of the surface through which the opening is needed.
	2. Untimely note of required openings shall be the responsibility of the Contractor or Subcontractor not requesting same.
	3. All sleeves, flanges and forms, etc., shall be furnished by the Contractor requiring the opening.
	B. Concrete slabs, joists, concrete floors, finished floors, walls and structural elements, and other structural items shall not be cut or disturbed, except as approved by the Architect IN WRITING.
	C. Pipes or elements passing through floors or partitions shall have sufficient clearance around pipes to prevent damage to the adjacent finish from expansion and contraction.
	1.11. FIRE SEALS
	A. All penetrations of fire walls, smoke barriers and floors shall be properly fire sealed to prevent the passage of smoke and maintain the integrity of fire barriers.
	1. Such seals are the responsibility of the contractor for whom the penetration is provided.

	1.12. SUPPORTS
	A. The Contractor shall provide all concrete, steel bases and anchorage except as herein specified otherwise:  vibration absorbing foundation bases, hangers, platforms, anchor bolts, etc. for all equipment   which he furnishes.  These foundations or s...
	1. Materials and installation requirements for curbs and pads shall be commensurate with the need.
	2. Concrete shall be 3500 psi minimum strength, air entrained 5% to 8% by volume.  Install following commercial practices.
	3. Framed curbs or foundations shall be properly supported.

	1.13. PROTECTION OF WORK
	A. The Contractor shall protect his work and adjacent existing work from injury by keeping all piping, ductwork, etc.  capped, plugged, drained, or otherwise protected from injury including damage done by freezing and damage from building materials, c...

	1.14. ELECTRICAL SERVICES TO EQUIPMENT
	A. Unless otherwise specified the Contractor shall furnish and install electrical feeders of proper size, and furnish, install and complete all power wiring and the control wiring for each motor, electrified signage and/or piece of equipment affected ...
	1. Although circuits may be called for on the drawings, ALWAYS verify the final equipment requirements before pulling wire in the event it needs to be increased in size.
	2. Contractors providing equipment shall verify the circuits and protection level and need for safety switches matches what they are providing.
	B. All electrical procedures shall comply with the National Electric Code, whether temporary or permanent.

	1.15. SEALANTS
	A. Provide sealants in all locations where shown on the Drawings or called for in the Specifications and as necessary for infiltration tight and weather tight building envelope and finished visual appearance.
	B. Sealants shall be provided in locations as directed by the Architect, where equipment components or fixtures fit to surrounds, and when cracks between equipment and surrounds are undesirable or excessive.  Provide sealants in all interior locations...
	C. Sealants shall be installed and tooled in strict accordance with the Sealant Manufacturer's recommendations for joint preparation, using foam rope backer bars, etc.  Sealant shall be installed by the respective Contractor providing the item requiri...

	1.16. PAINTING
	A. All exposed surfaces or equipment reworked and installations leaving damaged or unfinished surfaces shall be painted or have a corrosion resistant or factory applied finish.
	1. Unfinished non ferrous metals such as aluminum and stainless steel do not require painting.

	2. Field paint unfinished equipment and surfaces for corrosion protection and visual appearance, except where clearly stated to the contrary on the Drawings.



	00 2413 scopes of  bids 2575
	1. BASE BID
	1.1. DESCRIPTION
	A. The Base Bid is to provide the Owner with all materials equipment and labor to complete the specified contract work.
	1. All work is a single Contract, Livingston County Highway Department, 1705 S. Manlove Street, Pontiac, IL 61764.  The Base Bid proposal must be for the specified work as may be modified prior to the bid time and date by addendum.
	a. Do not add any additional description of what is included or excluded from the bid on the proposal form, this may disqualify the bid.
	b. Fully fill out the proposal/bid form, omissions and failure to sign will disqualify the bid.  Minor irregularities in filling out the bid form may be considered by the Owner as inconsequential to the intended bid and may be declared as such and the...
	2. Voluntary Alternates or Substitutions may be offered on the Voluntary alternate and substitution form if provided or on the Contractor’s letterhead if desired.  Such options should not materially change the intent of the proposal.  These may be con...
	1.2. UNIT PRICES
	A. None unless requested by addendum
	1.3. ALLOWANCES
	A. Include an allowance of $40,000
	1. $25,000 for unexpected conditions. Excess to be refunded – assignment by agreed change order with the Owner.
	2. $15,000 for independent Construction and Materials Testing (CMT) Excess to be refunded – assignment by agreed change order with the Owner.
	3. CMT services tentatively to be performed by:
	www.metgeotech.com
	4. Allowance is applicable for use by the Owner and Architect in writing.

	1.1. ALTERNATE BIDS
	A. The alternates are to provide the Owner with options expanding or reducing the project scope and content and for comparative material or equipment prices for use in determining the final construction contract.
	B. Work included in alternates shall be commensurate with and in compliance with all the applicable and similar project specifications and conditions and shall include all necessary adjustments and additional labor and/or material as may become appare...
	C. Incidental Work:  All necessary adjustment in the work shall be made to accommodate accepted alternates without cost change in and above the alternate cost.
	D. Alternates are always an add or deduct to the Base Bid proposal and requirements UNLESS a specific alternate is described as an alternate to another alternate

	1.2. ALTERNATE BIDS
	A. Alternate #1 – Expand the facility by one nominal 35’ bay
	1. This is an addition of an interior, bay.
	a. Trench drain extends,
	b. Wash bay moves north.
	c. Extend the radiant heating,
	d. Add lighting (and exterior lighting as noted).
	e. Add Overhead doors commensurate with the base bid spaces, this adds 2 full width bays/ four (4) overhead doors.  Overhead door signage will adjust with this alternate.
	2. If taken and building is extended one bay this will eliminate the expansion clear span frame north wall and make the new relocated north wall a standard end wall.
	3. This will extend the perimeter slab around the building
	B. Alternate #2
	1. Spray foam insulated walls, see specification 07 2119
	a. This will continue to require the insulation spacers for siding
	b. This will continue to require the interior liner panels.
	c. This will require the manufacturer’s recommended intumescent coating or Class A formulation of materials.
	d. Only the insulation system is changed.
	2. Alternate 2A, add for this change if Alternate #1 is taken.
	C. Alternate #3
	1. Spray foam interior insulated roof , see specification 07 2119
	a. This will continue to require the insulation spacers for roof panels.
	b. This will require the manufacturer’s recommended intumescent coating white.
	c. Only the insulation system is changed.
	2. Alternate 3A, add for this change if Alternate #1 is taken.
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	1. GENERAL
	1.1. SCHEDULING
	A. Master Schedule
	1. The General Contractor as the Coordinating/Pacesetting Contractor shall prepare and maintain a Master Schedule.
	2. Prior to preparation of the Master Schedule, all Subcontractors shall coordinate scheduling needs with the General Contractor.
	3. Upon preparation of a detailed schedule, same shall be reviewed by the Architect and the Owner.  Once accepted, it shall become the basis for determining the on time progress of the work.
	a. Provide manpower, overtime, and equipment as needed to maintain the schedule. The Owner will not authorize additional payment for overtime or additional manpower needed to maintain, achieve, or make up time to meet the schedule.
	b. The General Contractor shall notify the Architect and the Owner promptly of any deficiency in performance, which is unacceptably impacting the schedule or delaying progress.
	c. The Subcontractor(s) shall immediately notify the General Contractor, in the event any trade area Contractor’s progress is impeding their ability to maintain the schedule.
	d. The General Contractor shall immediately provide notification of this report to the Architect and the Owner and shall include a plan of action to regain schedule.
	B. Schedule
	1. Contractors proposed schedule and timeline shall be delivered for review within seven (7) days or at the Pre-construction meeting.
	a. Schedule will be subject to review and negotiated revision after Owner and Architect input are considered.
	b. Schedule should be available for the Preconstruction meeting.
	c. See also, scheduling of work around Owner activities must be coordinated with the Owner.
	1) For example, do not take existing fuel tanks out of service before new are in place.
	2) Do not remove the existing fenc and gate until new fence and gate is in place.
	d. It is further the goal that the front entrance and the existing office be encumbered for the least amount of time to reasonably complete the work.  There will be acm floor removal to coordinate during the transition to remodel the existing space.
	2. Submittals shall be delivered forty-five (45) days following award.
	a. This schedule is adjustable shorter or longer depending on the size and content of the project
	3. Upon receipt of review submittals, schedule material and equipment for delivery as needed
	4. Confirm that manpower is available and Contractor has adequate capacity to complete the work on a timely basis.
	a. Materials and equipment may be stored on site in trailers or in suitable insured warehouses in or near job site.
	b. Materials and equipment delivered on site or suitably stored with proof of insurance may be submitted for payment, subject to inspection.
	c. The Owner requests that equipment and materials to do the work be on site or readily available for delivery prior to the scheduled time of need.
	5. Schedule
	c. Prior to commencing work the Contractor shall prepare a proposed schedule showing the planned substantial completion dates and the trade schedules.
	d. It is intended all work to be complete and fully operational 30 days after receipt of substantial completion punch list.
	d. See requirements for Manning the work described hereafter.
	e. Work on the addition to begin promptly and as much as possible completed prior to winter
	C. Manning the work
	1. Contractors shall work overtime, Saturdays and/or double shifts if work falls one (1) week behind prepared schedule or agreed to revision and shall continue to work Saturdays and double shifts, full crews or with additional crews until lost time is...
	2. Prepare a plan of action to recoup lost time for the A/E and Owner.
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	1. GENERAL
	1.1. GENERAL CONDITIONS
	A. The conditions outlined in this and following paragraphs are to supplement and complement the conditions found in the articles of the AIA Document A201, 2017 Edition.
	1. Included in these Specifications by reference is AIA Document A201 General Conditions.
	B. AIA Document A201, 2017 Edition, can be purchased directly on line from a variety of vendors including the AIA and are available in electronic format as well as printed.
	1. AIA A201 2017 version can be reviewed at the Architects office without charge.
	C. To the page one of the AIA A201 General Conditions Document:
	1. Project:  New Maintenance Building, 1705 S. Manlove Street, Pontiac, IL 61764
	2. The Owner: Livingston County Highway Department, 1705 S. Manlove Street, Pontiac, IL 61764
	3. The Architect: Middleton Associates Incorporated, 1702 W. College Ave., Suite E, Normal, IL 61761
	4. The Engineer: MEP: Keith Engineering, 707 NE Jefferson Avenue, Peoria, IL 61603; CIVIL: Hampton Lenzini and Renwick, Inc., 3085 Stevenson Dr., Suite 201 Springfield, IL 62703

	1.2. SIGNING OF DOCUMENTS AND INSTRUMENTS OF THE CONTRACT
	A. All documents shall be signed by persons fully and duly authorized to so sign.  Any documents signed by a person other than person prescribed by the Contractor's legal organization shall enclose with his signature the evidence of "Power of Attorney."
	2. SUPPLEMENTARY GENERAL CONDITIONS

	2.1. SUPPLEMENTS TO AIA DOCUMENT A201 (2017 EDITION) THE GENERAL CONDITIONS OF THE CONTRACT.
	A. The following sections represent modifications or additions to the AIA A201 -2017 Document.
	B. TO ARTICLE 1/GENERAL PROVISIONS
	1. Subparagraph 1.1.1 Contract Documents delete reference to Instructions for bidders and Addenda relating to bid requirements as not included in the Contract Documents.
	2. Add Subparagraph 1.1.1.1 The information provided to the bidder in Division 0 of the documents, shall be included without deletion as part of the Contract Agreement.
	C. TO ARTICLE 3 CONTRACTOR
	1. Add Subparagraph 3.2.1.1 Easements off site required by the Contractor to execute the work, such as space for storage, access, scaffolding, lane enclosure, etc., shall be arranged for by the Contractor and included in the contract amount.
	2. To Subparagraph 3.3.1, delete the last two (2) sentences listed under 3.3.1 in their entirety.
	3. To Subparagraph 3.3.1 insert: If the Contractor determines that such means, methods, techniques, sequences or proceedings may not be safe, or may not be appropriate to the equipment and task as becomes apparent, then said Contractor shall have incl...
	4. Add paragraph 3.5.3 Contractor shall be responsible for latent defects for 10 years.  A latent defect is work or equipment that is later discovered to have not met the contract or code requirement.
	5. To Subparagraph 3.12
	a. Add 3.12.6.1 Submittals obviously not reviewed by the Contractor will not be reviewed at the Architect’s option. Said unmarked submittals may be returned to the Contractor for re-submittal and the time loss shall not extend the time of completion o...
	b. Add 3.12.6.2 Submittals reviewed by the A/E and returned or held as a record copy presume the Contractor responsibilities in paragraph 3.12.6 have been included whether noted or not.
	c. Add 3.12.6.3 Submittals that include a change from the specification shall be specifically brought to the A/E attention by separate attached correspondence.
	d. Add 3.12.6.4  Review of a submittal in no circumstance accepts a change in specified requirements unless specifically noted by the A/E.

	D. TO ARTICLE 5 SUBCONTRACTORS
	1. To Subparagraph 5.2
	a. Add 5.2.5 The assignment of work or a portion of the work by the Contractor to Subcontractor(s) is the election of the Contractor and in no way changes or reduces the Contractor's final obligations under the Contract to properly complete the work a...

	E. TO ARTICLE 7 CHANGES IN THE WORK
	1. To Subparagraph 7.1.2

	F. TO ARTICLE 9 PAYMENT AND COMPLETION
	1. To Subparagraph 9.6.1
	a. Add 9.6.1.1 Wherein the Owner is governed by a public Board, payment requests must be received by the A/E 5 days prior to the established time for entering into agenda prior to the next regular Board Meeting.  Payments will endeavor to be made with...

	G. TO ARTICLE 10 PROTECTION OF PERSONS AND PROPERTY
	1. To Subparagraph 10.2.1
	a. Add 10.2.1.4 The Contractor shall be responsible to provide and maintain on site MSDS Sheets for all required materials to be brought on site.
	1) These sheets shall be readily available upon request to the owner on remodeling renovation projects which are Owner occupied.
	2) Comply with VOC regulations.
	3) Comply with IEPA regulations.
	2. To Subparagraph 10.2.3
	a. Add 10.2.3.1 Provide for the general safety of public and Owners employees, such safety provision shall be adjusted as appropriate to the age and volume of public anticipated in the project vicinity.
	b. Add 10.2.3.1 Provide for traffic safety as appropriate to the operations; cooperate with the governing authorities on road activities, lane closures, excavations, surface cleaning etc.

	H. TO ARTICLE 11 INSURANCE & BONDS
	1. To Subparagraph 11.1.2
	a. Add 11.1.1.1 Minimum Limits of Liability for preceding coverage are:
	3. To 11.2. Property Insurance – Builder’s Risk
	a. Add 11.2.1.1 The Owner's property and vandalism, Builder’s Risk insurance has $5,000 deductible.  The Contractor shall insure and thus pay the costs not covered by the Owner’s deductibles.
	5. To Paragraph 11.7.1 add the following Subparagraphs:

	I. TO ARTICLE 12 UNCOVERING AND CORRECTION OF WORK
	1. To Subparagraph 12.2.2.1 After Substantial Completion:
	a. Add 12.2.2.1.1 Latent Defects, for a period of 10 years after Substantial Completion, upon demand by the Owner, the Contractor shall promptly repair or replace, including associated work repairs and cleanup necessary, non-code compliant installatio...
	b. Add 12.2.2.1.2 Seasonal equipment such as temperature controls and building systems subject to seasonal loads such as heating equipment and air conditioning, shall be warranted to perform as intended for two years.  Exception would be equipment dam...
	1. To Subparagraph 12.2.2.3, Delete the word ‘not’.  Clarification; all materials and equipment are expected to perform satisfactorily for one year, items or equipment needing periodic attention during the first year of use, shall continue to be servi...
	2. To Subparagraph 12.2.5

	B. TO ARTICLE 13 MISCELLANEOUS PROVISIONS
	1. To Subparagraph 13.1
	a. Add 13.1.1 Location of the project is Illinois.
	c. Add 13.1.3 All parties to this Contract are subject to the rules and regulations of the Illinois Department of Human Rights and the statutory requirements thereof, including the requirement that every party to a public contract shall have adopted w...
	d. Add 13.1.4 It shall be mandatory that the Contractor will not discriminate against any employee or applicant for employment because of race, color, religion, sex, national origin or ancestry, age, marital status, physical or mental disabilities.
	e. Add 13.1.5 Illinois Department of Labor requirements.  It shall be mandatory upon the Contractor to whom the Contract is awarded and upon any Subcontractors thereof to be in compliance with applicable wage and reporting regulations.  This project i...
	2. To Subparagraph 13.3.
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	DIVISION 01 – GENERAL REQUIREMENTS
	1. GENERAL
	1.1. REQUIREMENTS INCLUDE
	A. Work covered by Contract Documents
	1. The Contract includes all phases of the construction work pursuant to the New Maintenance Building as set forth in these Specifications and the accompanying Drawings.
	2. All work, single Contract.
	a. All labor and materials necessary to complete and finish properly and all systems operable unless specifically noted as by owner.
	b. General Construction Work (GC) Prime
	c. Plumbing, (PC) Subcontractor
	d. Mechanical (MC) Subcontractor
	e. Electrical Work (EC) Subcontractor
	f. Fire Protection FP subcontractor
	g. Interior and Exterior Work, site work, paving grading utilities
	h. Equipment as specified in the Documents



	1.2. PRODUCTS FURNISHED BY OTHERS:  All products, components, spaces, and equipment furnished by the Owner are currently in place and are to be relocated, disconnected and reconnected as set forth in these Documents (Specifications and Drawings) and/o...
	A. Contractor's Incidental Duties
	1. Designate specific delivery date for each product in approved construction schedule.
	2. Promptly inspect delivered products, report damaged or defective items.
	3. Handle at site, including unloading, uncrating, and storage.
	4. Protect from exposure to elements, from damage.
	5. Repair or replace items damaged as result of Contractor's operations.
	6. Install, connect and finish products in assembly function ready including incidental related work.
	B. By others duties
	2. The concrete apron to Manlove Street/Weston Blacktop, will be  performed by the Owners forces or their selected vendor.


	1.3. WORK SEQUENCE
	A. Coordinate the work schedule with the Owner and site administrator.
	1. Owner forces will pour the Drive Apron to Manlove Street.
	1.4. SCHEDULE
	A. Project Schedule
	1. Immediate start upon award, expedite as materials equipment and pre-engineered structure are available.
	2. Following award submit a proposed schedule with anticipated delivery dates identified for major components.
	3. Final Completion: fifteen (15) days after Punch List.
	B. Work not completed prior to student occupancy to be completed:
	1. Second shift
	2. Weekends

	1.5. CONTRACTOR USE OF PREMISES
	A. Confine operations at site to areas permitted by:
	1. Law
	2. Contract
	3. The Owner's Representative, per 1.3.B. above.

	B. Do not unreasonably encumber site with materials or equipment.  Do not block the Owner's pedestrian traffic patterns except as prior arranged with the Owner's approval.
	C. Do not load structure, or components thereof, with weight that will endanger or damage structure.
	D. Assume full responsibility for protection and safekeeping of products stored on premises.
	E. Move and relocate as necessary all stored products or equipment that interferes with operations of the Owner.
	F. Obtain and pay for use of additional off site storage or work area needed for operations.
	G. Limited use of site for work and storage
	1. Use public access ONLY, now in service.  Parking ONLY as prearranged with the Owner.
	2. All vehicular on site activity shall have been prearranged and approved by the Owner.

	H. Cooperate with the Owner’s use of the premises and other Contractors providing work on site under separate Contracts with the Owner.

	1.6. CONTINUOUS OCCUPANCY BY OWNER
	A. Owner will occupy areas for purposes of conducting educational athletic and physical education and general maintenance during construction.
	B. Contractors shall provide
	1. Access by Owner's personnel when applicable.
	2. Operation of existing Mechanical and Electrical systems with a minimum of down time.
	3. Operation of exhaust systems with a minimum of down time.
	4. Adequate security of the premises in which work is in progress.

	C. Upon (after) the work being completed and accepted by Owner, the Owner shall provide:
	1. Custodial services
	2. Security
	3. General custodial maintenance


	1.7. ASBESTOS
	1. There is no known ACM condition on this project:
	2. Upon determination prior to bidding, or after bidding discovery by the Contractor that an asbestos hazardous condition does exist in the path of execution of the work of his Contract, he shall so notify the Owner IN WRITING.
	3. Pursuant to Item 1.6.B.1 above, the Owner (Livingston County Highway Department, Pontiac, IL) may implement the following action:
	a. Eliminating that portion of the work by revision and change order to these documents.
	b. Institute removal or acceptance encapsulation.

	4. Wherein concealed asbestos is discovered or suspected, the Contractor shall notify the Owner of the existence of said apparent asbestos which may require analysis for hazardous determination.  This notification shall be IN WRITING at no cost to the...

	1.8. COORDINATION AND COOPERATION
	A. It is the intent and purpose of the Owner to cooperate with the Contractor to the extent feasible under existing applicable laws and regulations and the Owner and the Contractor alike shall not construe this portion of the documents, that is, Secti...
	B. Should the bidding Contractor not understand the foregoing, he shall notify the Architect/Engineer for clarification prior to bidding in accordance with Section 00040, Paragraph 1.3, 1.4, and 1.15.
	C. This Contractor shall cooperate with other Contractors and their Subcontractors working on site duly employed by the Owner to perform service related and unrelated to work outlined by these Documents.
	D. The Owner has the right to employ other contractors or his own forces to be working on site in concurrence with this Contractor’s work.  Coordinate and cooperate to the extent reasonable under the contract so all parties can collectively accomplish...
	1.9. FITTING AND FINISHING THE WORK
	A. Contractor shall verify all field conditions, dimensions, elevations that relate to the work and properly accommodate these in the work as appropriate to the intended result within the Contract amount.
	1. In place construction, obstacles and site conditions and elements which can be seen and reasonably inferred.
	2. New construction, obstacles and conditions that can be seen or are to occur in the completion of the work.
	3. Allow to fit structural elements and all equipment as occur or will occur during the implementation of the Contract.
	4. Make adjustments as needed to fit and properly complete the work.  This includes coordination of work by all trades.

	B. Contractor and his Subcontractors shall coordinate, accommodate, adjust and fit as appropriate all work to achieve the intended finished intent to normal commercial industry standards.
	1. Provide finishing elements, trim, sealants, scribes, receivers and accessories necessary and normal to the installations proposed and as recommended by manufacturers for proper use of products.
	2. All construction (all trades) to be weather and infiltration tight.  Include appropriate weather seals, infiltration barriers, sealants, non-corrosive flashings and sealants to properly complete the intent of the project.
	3. Provide all necessary work to complete all installations, equipment and parts of the work to be complete and properly operable, under control for motorized equipment, in a finished appearance and condition, unless specifically noted otherwise.
	a. Conceal piping and conduit to the extent possible
	b. Run piping and conduit and supports parallel and/or perpendicular to main structural elements when possible.
	c. Avoid creating trip hazards or low headroom hazards when possible
	d. Always allow for service access.
	4. Always comply with the Illinois Energy Code
	a. Infiltration tight
	b. Watertight
	c. Insulation and continuous insulation, types and assembly U or R values as well as component ratings.
	d. Air barriers continuous to the extent possible at assembly junctures, windows to walls, walls to roof assembly, walls floor to floor.
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	DIVISION 1 – GENERAL REQUIREMENTS
	Section 01 2500 – Substitutions & Product Options
	1. GENERAL
	1.1. SPECIFIED PRODUCTS
	A. All bids shall be based on providing products exactly as specified or equal as prior approved.
	B. Products specified only by reference or performance standards, shall be met or exceeded by the standards of any manufacturer's material and subject to the Architect/Engineer's approval.
	C. Products specified by naming several products or manufacturers shall be selected from any product and manufacturer named.

	1.2. SUBSTITUTIONS, BIDDER/CONTRACTOR OPTIONS
	A. PRIOR TO BID OPENING - The Architect/Engineer will consider requests to amend the bidding documents to add products not specified, provided such requests are received in adequate time prior to bid opening date.
	1. Requests received after ten (10) days before bid due date will not be considered.
	2. If a request is approved, the Architect/Engineer will endeavor to issue an appropriate addendum not less than seven (7) calendar days prior to bid opening date.
	3. Ten (10) days is based on the start bid date, and will not be extended by bid extension unless same is extended more than ten (10) days.

	B. WITH BID - Substitutions will not be considered with the bids.
	C. AFTER AWARD OF CONTRACT - No substitutions will be considered after Notice of Award, except under one or more of the following conditions:
	1. Substitution is required for compliance with final interpretations of code requirements or insurance regulations.
	2. Unavailability of specified products, through no fault of the Contractor.
	3. Subsequent information discloses inability of specified product to perform properly or to fit in designated space.
	4. Manufacturer/fabricator refusal to certify or guarantee performance of specified product as required.  This does not alter the requirement.
	5. When a substitution would be substantially to the Owner's best interest.


	1.3. SUBSTITUTION REQUIREMENTS
	A. Submit four (4) copies of each request for substitution.  Include in each request for substitution:
	1. Complete data substantiating compliance of proposed substitution with Contract Documents.
	2. For products:
	a. Product identification, including Manufacturer's name and address.
	b. Manufacturer's literature.
	1) Product description.
	2) Performance and test data.
	3) Reference standards.

	c. Samples, if applicable.
	d. Name and address of similar projects on which product was used and date of installation.

	3. For construction methods substitution:
	a. Detailed description of proposed methods.

	4. Itemized comparison of proposed substitution with product or method specified, including accurate and true cost data on proposed substitution in comparison with product or methods specified.
	5. Data relating to changes in construction schedule.
	6. Identify:
	a. List other contracts affected, if applicable.
	b. List changes or coordination required.


	B. In making requests for substitution, bidder/contractor represents:
	1. He has personally investigated proposed product or method and determined that it is equal or superior in all respects to that specified.
	2. He will provide the same guarantee for substitutions as for product or method specified.
	3. He will coordinate installation of accepted substitutions into work, making all such changes as may be required for work to be complete in all respects.
	4. He will provide complete cost data including all related costs under his contract (and other Prime Contract's, as applicable) whose work may also be affected by the substitution in product or method.
	5. He will assume full responsibility for all additional costs and expenses to the Owner, Architect/Engineer (and other contractors employed on the same project, as applicable).
	6. The Contractor agrees that it is the Contractor's sole responsibility to stand any costs that may be attributable to an allowed substitution that may surface as construction proceeds toward finalization.

	C. Substitution will not be considered if:
	1. It is indicated or implied on shop drawings or product data submittals without formal request submitted in accordance with Paragraph 1.4 above.
	2. Acceptance will require substantial revision of Contract Documents.




	01 3000 project management 2575
	1. GENERAL
	1.1. MANAGEMENT OF THE CONTRACT
	A. The contractor shall provide necessary project support to manage necessary support documentation in an accurate and timely fashion.
	1. Following award, ten (10) calendar days, submit two (2) copies:
	a. Signed contracts
	b. Insurance
	c. Bonds, Labor and Material payment and Performance or approved Owner protective bond.
	d. Subcontractor/supplier List – provide promptly prior to signing the of contract to the extent possible.
	e. Contractor Schedule of Values, labor and materials and by trade and task breakdown.
	2. Pre-Construction meeting:
	a. Provide proposed schedules
	b. Project access for remodel/renovation projects
	c. Project security plans, fences, storage facilities, public access control.
	d. Proposed schedule
	e. Contact information
	f. Identify Project management team, Superintendent of the work
	g. Provide minutes of the Pre-Construction meeting including list of attendees and copies of schedules, notices RFIs as applicable to the meeting
	3. Periodic Progress meetings
	a. Schedule to be agreed to, not less than bi weekly nor more frequently than weekly during periods of active progress.
	b. Provide representation by subcontractors whose work is currently or projected to soon be active.
	c. Provide updates on recently completed progress since previous meeting and work planned for the immediate future.
	d. Provide Revised schedules or notice of major changes to projected schedules
	e. Provide minutes of the Progress meeting including list of attendees and copies of schedules, notices RFIs as applicable to the meeting
	4. Prior to start of the work on site:
	a. Apply for and NOI - SWPPP permit from IEPA as applicable on projects excavating over 1 acre or more and/or as required by municipal authorities if smaller excavation area is designated by local code.
	1) Contractor to provide necessary erosion control plan as needed for the permitting process.
	b. Permits as applicable
	1) Regulatory permit fees as applicable to this project charged by authorities having oversight.
	2) IEPA payable by the contractor
	3) ROE application and any fees by the Owner
	4) City of Pontiac, any fees charged will be negotiated by the County and is charged reimbursable.
	c. Have in place the safety plan and assigned safety person on the site.  Safety is the responsibility of the contractor, and is not monitored or directed by the Owner or the A/E except in apparent emergency situations where the Owner or the A/E might...
	d. Have in place the fences and barricades to control public or non-contractor access to the site.
	1.2. SUPERINTENDENT OF WORK
	A. The Contract shall designate a person who shall be General Superintendent of on site construction work encompassed by the Contract Documents.
	1. Said designated superintendent shall have prior served as project superintendent of construction of similar nature and size.  Qualifications shall be subject to the Owner’s and Architect's review.
	2. Superintendent shall remain superintendent for the duration of the project unless said person shall become disabled, no longer employed by the Contractor. The Contractor shall provide notice to the Architect and the Architect and Owner shall approv...
	3. Owner can request superintendent replacement for cause at any time.

	1.3. AWARD AND LETTER OF INTENT
	A. The Owner will make an award based on the selection of the lowest cost responsible bidder that has demonstrated past experience and evidence of adequate resources to accomplish the work.  After the award, and the issuance of a Letter of Intent, the...
	1. Return signed agreement seven (7) days
	2. Sub Contractor, Supplier, or any entity to be assigned a part of the work, provide list, addresses and contact information.  Seven (7) days. Provide references upon request. Seven (7) days:
	3. Labor and Materials, Payment, and Performance bonds, 15 days
	4. Insurance, 15 days
	5. Master Cost Breakdown (CSV), 15 days
	6. Proposed Schedule and time line, 15 days
	B. Failure or refusal to provide the preceding Contract information in a timely manner may be cause for cancellation of the award or termination of the agreement if signed and the Owner will be entitled to compensation under the terms of the bid secur...

	1.4. MATERIALS SPECIFIED AND QUALITY OF WORK
	A. Materials shall be as specified or approved equal.
	B. "Approved equal" and "or equal" shall mean that the Contractor shall be required to receive the Owner's approval (via the Architect) on any substitute materials seven (7) days prior to the bid due date.
	C. Requests for substitution approval shall be submitted to the Architect/Engineer.
	1. Prior to considering substitutions, the Owner and/or the Architect/Engineer may require submission of samples, descriptive, technical and catalog data and lab reports of tests for verification of equivalency.
	2. Said submittals shall be presented to Architect/ Engineer.


	1.5. PROGRESS PAYMENTS
	A. All payments by the Board of Education require Board approval.
	1. Payment requests must be submitted prior to the first Monday of the month for consideration and entry into the agenda.
	2. Untimely submission of payment request will result in a one (1) month delay for consideration.
	3. The Contractor will be notified of the regular Board meeting schedule upon request.
	4. Payment will be made within twenty (20) days following board approval, or a notice of board concerns will be provided.
	B. In accordance with the terms of the Contract periodic partial progress payments may be made monthly to the Contractor for: 90% of the value of the labor, materials, and/or equipment incorporated in the construction.
	1. Payment will be for completed progress materials only.
	2. Materials properly stored and protected on site may be billed
	3. Payment for Materials off site may be considered if properly warehoused, dedicated to this project and insured, submit all information and same will be reviewed and may be approved or denied for payment.
	4. Progress pay requests shall indicate amounts completed of all items listed from the master breakdown.
	5. 10% of each request will be retained by Owner until work has been satisfactorily completed.
	6. Submit lien waivers for preceding payments made.
	7. Submit lien waivers from subcontractors and suppliers.
	8. Submit notarized Contractor's affidavits with each pay request showing that total owed on Contract by Owner (after subject request has been paid to Contractor) is more than the amount to become due the Contractor for material, subcontractors and la...

	C. All the applications for payment shall be made in three (3) copies with all copies bearing live seals and signatures, notarized and complete and accurately filled in.
	1. Applications for payment shall be submitted to Architect/Engineer on AIA G-702A Forms or other standard formats containing similar information.
	D. Public Projects require:  One (1) copy of Contractor’s Certified Prevailing wage payroll with Pay Request or on monthly schedule coordinated with payroll dates, in accord with Illinois Dept. of Labor requirements. Include Payroll for the major Subc...
	1. Certified payrolls are not required for personal making deliveries of materials, Officers and management team making inspections but not doing physical work on site. The extent of compliance is as established by the IDL and state law and exception ...
	2. Submit beginning with the first application for payment for all workers employed on site
	3. Submit for each successive month or pay periods as applicable.


	1.6. FINAL PAYMENT:  The final application for payment shall not be made until all work and deficiency (punch list) items have been satisfactorily completed and approved by the Architect/Engineer for documents compliance.
	End 01 3000

	01 3300 submittal  procedures 2575
	DIVISION 01 – GENERAL REQUIREMENTS
	01 3300 – Submittal Procedures
	1. GENERAL
	1.1. DESCRIPTION
	A. Prior to commencing the work, the Contractor shall provide submittals on all materials and equipment proposed for the work.
	1.2. Shop Drawings, Submittals, and Submittal Brochures
	A. Submit four (4) copies minimum unless noted otherwise in a particular section.
	1. Electronic PDF submittals are preferred.
	a. Preferred direct email of submittals not a submittal service with log in and electronic tracking of comments.
	2. Electronic submittals shall be edited to be relative to this specific project.
	a. For example, do not submit an electronic file of a manufacturer’s 25 page catalog with applicable selections circled or marked with in the body of the submittal.  Select the applicable pages and submit only those.
	B. Architect, engineer and/or Owner will retain up to three (3) copies.
	C. Contractor will receive remaining copies for his use.
	D. Shop drawings and material schedules shall be accompanied by catalog cuts or literature providing all data, description, function, and capacity of item or component submitted.
	E. Catalogs and fliers with multiple component descriptions shall be clearly and precisely marked as to submittal item.  The Architect/Engineer's office will provide no sorting to assure the submittals match with documents requirements.

	1.3. Samples
	A. When samples are requested submit 0ne set minimum.
	1. Color and pattern related materials submit actual chip kits or sample rings or samples to allow accurate discernment, printed or electronic pdf is generally not adequate.
	2. Upon request, provide an oversize, 12” x 12” or nominal cross section of actual color or pattern being considered to confirm a selection being made from a small color kit.
	B. All samples will be retained unless otherwise noted in the documents or requested by the vendor.  Samples for return may be held until the material is installed on site.
	1.4. Project record information

	A. The Contractor shall, within seven (7) days of Notice of Award, submit to the Architect the following:
	1. Name of person under Contractor employment at the job site in charge of the work and safety.
	2. Provide a contact list including emergency contact information for all relative parties to the work, including the superintendent, the project manager, major subcontractors, and major vendors.
	1.5. Project Record Documents
	A. Operating and Maintenance Manuals.
	1. Submit three (3) bound, indexed copies minimum.
	a. Or optional one (1) copy bound and a PDF electronic copy
	2. These manuals shall include:
	a. Shop Drawings and Submittals,
	b. All Equipment Brochures, Operating Manuals, Operating Instructions.
	c. Names, addresses, and telephone numbers for warranty work.  This information may appear in the various trade areas but should also be clearly organized on a single document at the beginning of the O&M information.
	d. all bound into a good quality binder or loose-leaf notebook, clearly labeled.
	e. pdf properly indexed
	f. THE SHOP DRAWINGS RETAINED BY THE OWNER AND A/E ARE NOT AVAILABLE FOR PREPARING THESE MANUALS.  If additional copies are required for this, the Contractor shall make allowance and copy additional sets.
	g. Include warranty information and warranty contact information.
	B. Record drawings:  Maintain as work proceeds record drawings marked to show any variances in installations, particularly underground and concealed services.


	1.6. AS-BUILT DRAWINGS
	A. The Contractor shall provide the Architect/Engineer’s Office with one marked set of drawings showing changes from the original drawings.  Marked As-Built Drawings shall be submitted upon progress having Substantial Completion progress.
	1. Preferably markings should be in red, clearly legible and easily understood.
	2. Clearly and boldly label the set As Built or Record Drawings.

	1.7. IDENTIFICATION OF SUBMITTALS
	A. The Contractor shall clearly mark each submittal of the Shop Drawings, Catalog Cuts, Pamphlet, or Specification Sheet for identification and record, for example:
	B. Data shall also indicate model number selected for furnishing and indicate capacities or conditions or operation.
	1. Catalog data of general advertising nature, without specific outline or rating for equipment, will be rejected.
	2. Marked product manufacturer's catalogs and engineering data shall accompany the submittal.


	1.8. REVIEW OF SUBMITTALS
	A. Submittals will be reviewed by the Architect and/or the Owner and will be checked for Contract compliance and the basic fabrication methods.
	1. Submittals are reviewed as a convenience to the contractors and do not change the contract requirements unless specifically noted.
	B. The Contractor must verify all the dimensions, field conditions, field clearances, and rough-in requirements with adaptations as necessary.
	1. The A/E review may ask questions or make observations about dimensions and quantities, but actual conditions supersede.
	C. Submittals are to be reviewed and corrected first by the Contractor.  If submittals contain obvious oversights or conditions that make it apparent they have not been checked, they will be returned for re-submittal.
	D. Architect/Engineer review of a submittal shall not relieve the Contractor of contract compliance unless any variance is specifically brought to the attention of the Architect and/or Owner IN A LETTER FORM attached to the submittal data and subseque...
	E. An omission on the shop drawings or a review oversight by the Architect/Engineer shall not be construed as the calling of specific attention thereto.
	F. It is not the responsibility of the Architect Engineer to request submittals, failure to submit presumes contract compliance is understood.
	G. It is not the responsibility of the Architect Engineer to provide rapid review turnaround on a delayed submittal to maintain schedule.  The Contractor shall make submittals in a timely manner generally allowing at least ten (10) days for review.
	1. If timely response to submittals is not forthcoming from the A/E please notify the A/E to be sure that the submittal has been received.  Particularly with electronic submittals there can be delivery issues.





	01 4216 definitiions 2575
	1. GENERAL
	1.1. GENERAL TERMS USED IN THE CONTRACT
	A. OWNER: Livingston County Highway Department
	1705 S. Manlove Street
	Pontiac, IL 61764
	B. CONTRACTOR:  A person, firm or corporation with whom a Contract or Agreement is made by the Owner.
	C. GENERAL CONTRACTOR:  The General Contractor furnishes all of the work in the documents. Pursuant to these Documents the Designating Contractor, General Contractor and Prime Contractor shall be one and the same.
	1. Abbreviations employed on the drawings include:
	a. GC General Prime Contractor
	b. PC Plumbing subcontractor
	c. MC Mechanical subcontractor
	d. HC, HVAC, or VC is referring to subcontractors involved in the installation of heating ventilating and/or air-conditioning systems.
	e. EC electrical subcontractor
	f. TC Temperature Control subcontractor
	D. ARCHITECT OR A/E:  Middleton Associates, Incorporated, 1702 W. College Ave., Suite E, Normal, IL  61761 - Telephone 309/452-1271, Fax 309/454-8049, e-mail: russ@middletonassociates.net
	Design Mavens consulting Architect, Jean Underwood, email: jean@design-mavens.com
	E. ENGINEER: MEP: Keith Engineering, 707 NE Jefferson Avenue, Peoria, IL 61603 – Telephone 309/938-4005, email: austinf@kedmep.com  CIVIL: Hampton Lenzini and Renwick, Inc., 3085 Stevenson Dr., Suite 201 Springfield, IL 62703 – Telephone 217/546/3400,...
	F. CIVIL ENGINEER: HLR/Hampton Lenzini and Renwick, Inc, 2035 Stevenson Drive Ste 201, Springfield, IL  62703 – Telephone 217 546 3400 Joe Frazee jwfrazee@hlreng.com
	G. DOCUMENTS:  The Drawings, Specifications and Contract as apply to all areas of the work.
	H. WORK:  All obligations undertaken by the Contractor, pursuant to the Contract Documents.
	1. Work includes, but is not limited to, the furnishing of all of the materials, labor, equipment, supplies, plant, tools, scaffolding, transportation, unloading, superintendence, insurance, bonds, taxes and all other services, facilities, required de...
	2. Work also means that which is produced, built, or constructed, pursuant to the Contract Documents.
	3. Work includes all labor and materials to properly install and make functional.

	I. PROVIDE:  Furnish and install (including materials, accessories and labor) ready for the Owner's use.  Comply with manufacturer's installation requirements as minimum standard, Drawings and Specifications where installation requirements exceed manu...
	J. EQUAL, APPROVED EQUAL:  Alternative products meeting or exceeding the base specification product or process and approved by the Architect/Engineer IN WRITING as suitable for this application. If not accepted prior to bidding, acceptance is discreti...
	K. SUBSTANTIALLY COMPLETE:  When work progress has arrived at the point where the Owner may have full use of the installation for the purpose for which the same was installed, all components installed, equipment operating under control and minimum cod...
	L. PUNCH LIST/DEFICIENCY LIST:  Those items, components, installation inclusive of labor and materials (in place) which, in the opinion of the Architect/Engineer or the Owner do not conform to the intent of the Contract Documents and/or adequately sat...
	M. DESIGNATED WORK:  Wherein the documents designate that one contractor shall provide specified material and labor for another trade area contractor, the cost of the work and material shall be included in the bid of the contractor that is designated ...
	N. AND/OR:  Wherein employed in the documents shall be either and both, singularly and together, as applicable to the intent of the Project Documents.
	O. CONCEALED:  Concealed building components, services, and obstacles subject to Change Orders, shall be limited to those components, services, obstacles, etc., not designated or known to exist, not typical to the type of construction observed and not...

	1.2. In general, definitions of words employed in the Contract Documents shall be as defined in "Webster's New World Dictionary" the latest edition.  The Architect shall be the interpreter in the case of multiple meanings.  Exceptions to this shall in...


	01 4500 Quality Control 2575
	DIVISION 1 – GENERAL REQUIREMENTS
	Section 01 4500 – Testing and Quality Control
	1. GENERAL
	2 QUALITY CONTROL AND CONTROL OF INSTALLATION
	3 TOLERANCES
	4 REFERENCES
	5 MOCK UP REQUIREMENTS
	6 TESTING AND INSPECTION SERVICES
	7 Manufacturers’ Field Services
	8 EXAMINATION

	01 5000 temporary facilities & controls 2575
	DIVISION 1 - GENERAL REQUIREMENTS
	1. GENERAL
	1.1. WORK INCLUDES
	A. Contractor shall provide and maintain specified temporary utilities and as required to complete the work.
	B. Contractor may extend water for construction services from Owner's existing exterior hydrants on buildings.
	1. Tap on and extension of services shall be implemented and paid for by the Contractor requiring utility.
	a. Tap on arrangements must be coordinated with the Owner and shall not compromise the Owners operations or equipment.
	2. Return tap on surrounds to original or contracted configuration and circumstances at close of job by the Contractor.
	3. Extension shall not compromise Owner’s operations.
	C. Temporary electrical service will be required to be set, removed and utility costs paid for by the contractor.
	1. Provide a power center for all trades to extend necessary power or charge cordless tools
	2. Provide temporary lighting as needed to generally light the interior areas to 5 fc.  Work specific lighting is to be extended by the trade requiring additional light.
	3.

	D. Contractor shall furnish (included in his Base Bid):
	1. The cost of all utilities required by him which:
	a. Are in excess of existing available at the building and are necessary for the completion of his work.
	b. Exceed the capacity of existing or permanent systems and are necessary for the completion of his work.
	c. Required prior to permanent enclosure.

	2. Extension cords, extension lights and lamps from approved temporary power centers to his work.
	3. Ventilation for his storage spaces containing volatile or hazardous materials.
	4. Security for materials and equipment.
	5. Heating as needed to protect construction form freezing or frost damage.

	E. Furnished by Owner
	1. None except use of water hydrants for construction operations.

	F. Water Service:
	1. For construction purposes:
	a. The Contractor shall provide and maintain temporary water service connection throughout construction period.
	b. The Contractor shall supply adequate water hoses from available owner hydrants to the point of his operations.

	2. For temporary fire protection and cleaning.
	3. Maintain adequate volume of water for all purposes.
	4. The Contractor provides drinking water for his own forces.
	5. Water source:  On or off site.


	1.2. COST OF INSTALLATION, OPERATION, MAINTENANCE & CONSUMABLES
	A. Installation, operation and maintenance:
	1. The Contractor requiring service extensions shall pay all costs of installation, operation, maintenance, restoration and equipment warranty extension of temporary utilities for designated time periods.
	2. The Contractor shall not overload the system.

	B. Consumables:
	1. Contractor pay all costs of consumables for temporary utilities, as designated:
	a. Heating Fuel via Temporary Heating Units:  Contractor requiring same.
	b. Heating
	c. Electrical Energy Contractor except as properly extended.
	d. Lamps:  Contractor requiring same.
	e. Water:  Owner as properly extended.
	f. Toilets and Supplies:  Contractor.



	1.3. MONITORING OF TEMPORARY UTILITIES
	A. The Contractor extending or providing a temporary utility extension shall be responsible for all damage to his work or to the existing facility caused by a defect in temporary utilities or utility extensions.
	1. Enforce compliance with specified codes and standards.
	2. Enforce safe practices.
	3. Prevent abuse of services and utilities.
	4. Prevent damage to finishes.

	B. Upon completion of work, or when directed by Architect/Engineer, restore existing systems to original condition.
	1.4. TOILET FACILITIES.
	A. Temporary toilet facilities are the responsibility of the Contractor, Owners facilities are not available for use by Contractor personnel.


	2. PRODUCTS (Not applicable)
	3. EXECUTION
	3.1. ALL TEMPORARY UTILITIES AND EXTENSIONS
	A. Comply with DIVISION 15 and DIVISION 16 Specifications and Federal and State regulations.
	B. Install work in a neat and orderly manner.
	C. Be made structurally, mechanically and electrically sound throughout.
	D. Be maintained to give safe, continuous service, and to provide safe working conditions.
	E. Be modified and extended as work progresses.

	3.2. INSTALLATION
	A. Electrical:
	1. May install the conduit for the permanent power from the MDP to and use that for temporary power service, or extend overhead temporary service to a field work center with adequate facilities for the work, GFIC as appropriate, main breaker shut off.
	.
	a. Provide a rain tight power center for the construction site
	b. If this option is employed, MAKE SURE to coordinate with the Fire Protection contractor for piping location coordination.
	c. Owners power may be used to the extent the privilege is not abused or the usage and or equipment start loads does not impact the owners operations in any way.
	d. An example of abuse of power service would be use of Owner power for electrical resistance heating.
	e. Abuse or negative impact on the Owners power service by surges or other power behavior will require the contractor to address the issue or set up an independent temporary service AT THE CONTRACTORS EXPENSE.
	2. Protect branch circuits or extension wiring on floor or on ground from damage.
	3. Provide ground fault outlets
	4. Wiring for temporary heating and ventilating equipment:
	a. Wire all safety devices specified for operation or equipment.
	b. Verify proper operation of all safety devices.



	3.3. REMOVAL & REINSTALLATION
	A. At the conclusion of the work, completely remove temporary materials and equipment.
	B. Repair all damage caused by installation.  Restore to original condition or better.



	01 7800 project closeout 2575
	DIVISION 01 – GENERAL REQUIREMENTS
	01 7800 – Project Closeout
	1. GENERAL
	1.1. WORK INCLUDES
	A. Completed Deficiency List
	B. Final Cleaning
	1. Clean all finished areas ready for occupancy, dust, remove debris, mop or vacuum as appropriate, seal and wax if specified.  Concrete sealers free of scuffs and scratches
	2. Unoccupied areas, above ceilings, tunnels, chases, Mechanical areas, roof, etc, free of debris reasonably cleaned up of construction scraps, tools boxes.
	3. Equipment cleaned and ready for occupied use, new filters, and spare filters stored in location directed.
	4. Site and exterior cleaned up, no debris, equipment, tools removed.
	a. Sidewalks clean
	b. Earthwork finish graded, seeded if specified
	c. Drainage ways open
	C. Project Record Drawings
	1. Include Contact list of Installing Contractor and Subcontractors.
	D. Guarantees, Warranties and Bonds
	1. Contact list for warranty claims.
	2. List of extended warranties such as roofs, sectional doors factory finishes etc.
	E. Submittal
	1. Care and maintenance instructions for all finishes and operable equipment
	2. All materials shall be submitted in multiple copies in an orderly and labeled fashion.
	3. Generic documents not filled in, dated, and job specific are not acceptable.
	1.2. EVIDENCE OF COMPLETION OF THE CONTRACT
	A. Equipment and Building
	1. All equipment operational as intended, under control, installed per Manufacturer’s recommendations.
	2. All construction completed, finished and in new condition.
	3. All deficiencies addressed to the satisfaction of the A/E and Owner.
	a. Return Punch List with each completed item initialed by the Contractor representative who has inspected the corrective work.
	1.3. COORDINATE FINAL CODE INSPECTIONS
	A. Work with governing authorities for occupancy inspection.
	1. Municipality
	2. IDPH for plumbing and any other IDPH permitted work.
	3. A/E for called inspection when applicable.
	4. Fire Marshall, local / state / compliance certifications for:
	a. Sprinklers, if applicable.
	b. Fire alarm, if applicable.
	c. Walk-through
	d. As requested by authorities
	1.4. WARRANTIES
	A. Extended warranties beyond the one (1) year 100% labor and material overall warranty shall be provided showing:
	1. Terms and dates
	2. Contact information
	3. Installing Contractor
	4. Exact system / material as applicable.
	B. Extended warranties
	1. As listed in various Specification Sections.
	2. As advertised by Manufacturers.
	3. As required for:
	a. Hardware – five (5) years
	b. Refrigeration equipment – five (5) years.
	c. Roof system – twenty (20) years
	d. Insulated glass – ten (10) years
	4. Items requiring chronic repair during the warranty period shall have an extended 12-month warranty until repairs are not needed over a 12-month period.
	1.5. PROJECT RECORD DOCUMENTS
	A. Submit Project Record Documents to reasonably provide information on:
	1. Hidden utilities
	2. Products used.
	3. Any hidden from view structural or mechanical or electrical variations from plans.
	4. Notation of alternates where same impacted the Base Bid Drawings.
	B. Provide listing:
	1. Contractor / Subcontractor / Vendor list with:
	a. Product or service.
	b. Contact information.
	1.6. FINAL PAY APPLICATION
	A. Final Lien Waivers – Major Subcontracts and direct Suppliers.
	B. Final Affidavit showing $0.00 due to all vendors.
	C. Letter from Bond holder approving closeout payment.
	D. Final paperwork on allowances, adds or deductions agreed upon by Change Order.
	E. Final acceptance as applicable.



	02 3000 Subsurface Investigation 2575
	DIVISION 2 – EXISTING CONDITIONS
	Section 02 3000 – Subsurface Investigation
	1. GENERAL
	A. Report prepared by Ramsey Geotechnical Engineering follows this page.  Ramsey Geotechnical is now part of Midwest Engineering and Testing, Inc.
	B. Fifteen-page report attached.


	03 3000 Concrete 2575
	DIVISION 3 – CONCRETE
	Section 03 3000 - Concrete
	1. GENERAL
	1.1. DESCRIPTION
	A. General Contractor shall furnish all of the labor and materials necessary to complete all concrete work of every description called for in the Documents, including forming, finishing, placement, preparatory work, reinforcing, stripping, rubbing, cu...
	B. Construction joints, score joints and slab panels shall be selected to optimize concrete strength and performance and minimize shrinkage, cracking or other undesirable performance characteristics.

	1.2. QUALITY ASSURANCE
	A. All materials and mixes shall comply with applicable ASTM Specifications.  All requirements of the American Concrete Institute Building Code Requirements for Reinforced Concrete (ACI 318-71); as applicable to the forming, placement and handling of ...
	B. Admixtures shall be employed in accordance with Manufacturer recommendations.  The compatibility of admixtures to achieve proper results shall be verified by the Ready-Mix Supplier.  NO INCOMPATIBLE ADMIXTURES SHALL BE EMPLOYED.  The Architect/Engi...
	C. TOLERANCES
	1. Footings:  True to top grade, 3/8” high to 1" low; true to width - 0" and + 6"; true to bottom grade 0" high, 4" low.
	a. LCHD building coordinate footing with required compacted granular fill under primary frame pad footings.
	2. Slabs:  True to grade and plane, F 50, maximum variance 1/8" in 4’ ¼” in 10', 3.8" overall; slope uniformly to drains over areas identified on the Drawings; no ponding of water shall occur at any location on slabs, unless so specified.
	a. Flatness ff 50 overall
	b. Flatness ff 40 local
	3. All Other Work:  Not exposed to view, 1/2"; exposed to view work 1/16" in 2' and 1/4" overall.
	4. Embedded Steel Placement:  All work 3/8" plus or minus from specified position.
	a. Clear cover 3” to unformed earth exposure.
	b. Clear cover 2” to formed face earth exposure
	c. 1” to exposed face exposure unless noted otherwise.


	1.3. SUBMITTALS
	A. Identify the Concrete Supplier.
	B. Submit a description of the mix to be employed, identifying the quantities and types of all materials and admixture to be employed in the mix.
	C. Submit reinforcing steel shop drawings for all prefabricated steel work.

	1.4. TESTING
	A. The Contractor shall be responsible for securing and paying for all testing as requested by the inspector at the job.  Tests may be requested on the average of every fifty (50) cubic yards of work and on each day of pouring, whichever is the greate...
	1. Testing clarification:  Testing of concrete is to be included in the Contractor's Contract.  Air entrainment testing will rarely be requested and will only be applied to concrete subject to freeze-thaw cycles such as sidewalks or curbs.  Typically,...

	B. Test date shall be sent directly form the Testing Laboratory to the Architect and shall include the following information:
	C. At any time pouring is contemplated the Contractor shall have available, at the job, standard concrete testing cylinders.  The Contractor, when requested to test, shall make three (3) at twenty-eight (28) days and one (1) in reserve to allow for ve...
	D. The Contractor or his Supplier shall have available a slump cone and an air meter which can be brought to the job, if such a request is made by the inspector.


	2. PRODUCTS
	2.1. MATERIALS
	A. Cement - to comply with ASTM C-150, Type I Portland Cement.
	B. READY MIX - to comply with ASTM C-94.
	C. AGGREGATES - to comply with ASTM C-33, maximum size aggregate to pass 1-1/2" ring for footings, 1" ring for other work.
	1. No slag
	2. No fly ash
	3. No chert
	4. No coal
	5. Mix of aggregate gradation may be plant standard.
	D. WATER REDUCING ADMIXTURE - without chloride ions to comply with ASTM C-494, Type A.  Use Type D retarding at temperatures exceeding 90 degrees F.
	E. AIR ENTRAINMENT ADMIXTURE - to comply with ASTM C-260,
	1. To be employed in concrete subject to moisture and freezing
	2. Exterior concrete slabs and paving
	3. Foundation walls above grade, adjacent to paving
	F. ANTI-SPALLING COMPOUND - to be combination product, minimum 50% linseed oil, meeting ASTM D-260 and maximum 50% mineral spirits or approved VOC carrier, meeting ASTM D 235.
	G. WATER - shall be clean, potable water, free of dissolved salts or detrimental substances at a minimum temperature 50 degrees F.
	H. BONDING agent- for rubbing and repairs shall be "Daraweld-C", "Elmer’s Pro Bond", or "FlexCon" latex bonding agent.
	I. REINFORCING STEEL - to comply with ASTM A615, Grade 60 deformed bars.
	1. Epoxy coated reinforcing where noted
	a. Exterior work or high moisture exposure structural work.
	J. WELDED WIRE FABRIC - to comply with ASTM A185, Grade 60 minimum.
	K. EXPANSION JOINT MATERIAL - minimum ASTM A185, Grade 60.
	1. Two (2) part/top 1/2" removable to allow S-4 sealant installation where appropriate on exterior pavements and sidewalks.

	L. JOINT FILLERS - asphalt impregnated, 1/4" interior, 1/2" for exterior and as noted on Drawings and in Specifications.
	1. See sealant specification for joint sealants over fillers.

	M. VAPOR BARRIER - shall be 10-mil (.010") polyethylene or vinyl film, Visqueen, WR Meadows, or similar.
	N. CURING COMPOUND - to comply with ASTM C-309 and to be compatible with finish treatments, adhesive and floor coverings.
	O. FLOOR SEALER, acrylic or polymer base sealer such as Sherwin Williams 4401, apply minimum 2 coats or as needed for uniform shine
	P. ANTIFREEZE ADMIXTURES WILL NOT BE ALLOWED.
	Q. CONCRETE - shall be designed to conform to the following in-place minimum standards:
	R. EXTERIOR CONCRETE PAVNG.
	S.
	1. May be IDOT mix normally employed in Livingston County Illinois for new paving projects with IDOT approved aggregates.
	T. FIBER REINFORCING
	1. Manufactured by Fibermesh, Inc., or equal, 4019 Industry Dr., Chattanooga, TN 37416 or equivalent by ASTM standards.
	a. Fibermesh Macro 650 or equal polyolefin fiber
	2. When noted on the drawings or specifically called out in these specifications.
	a. Employ in all flat slabs, floors, paving, topping slabs. Use in all unreinforced slabs.  If rebar mat or WWF is installed fiber is not required.
	b. Material shall be incorporated in the mix at 3.0 lbs. per cu. yd. concrete or as directed.



	3. EXECUTION
	3.1. ENVIRONMENT AND JOB CONDITIONS
	A. Concrete shall not be poured at an air temperature below 40 degrees F. or above 100 degrees F.
	B. The concrete, as specified, shall not be poured at temperatures below 40 degrees F. and shall be provided a means of maintaining not less than 60 degrees F. for five (5) days or 50 degrees F. for seven (7) days.
	C. NO USE OF CHLORIDES OR ANTIFREEZE WILL BE ALLOWED.
	D. When WRITTEN APPROVAL is issued, pouring of concrete at below 40 degrees F. may be allowed.
	E. When so approved, and when outside temperatures are between 25 degrees F. and 40 degrees F., Type III cement shall be used or an additional 30 lb. portland per cubic yard of cement shall be used and placed materials shall be maintained at 60 degree...
	F. NO CONCRETE SHALL BE PLACED OVER A FROSTED BASE, ON FROSTED FORMS, OR WITH FROSTED REINFORCING, ALL SURFACES SHALL BE ABOVE FREEZING IN TEMPERATURE.
	G. All concrete shall be protected form direct sun, direct wind and adverse weather for two (2) days after placement, regardless of air temperature.

	3.2. FORMING
	A. Construct forms accurately to the shapes; and dimensions set forth and adequately brace, secure and tie forms to maintain line and level during pouring operation.  Form bracing shall be of a type to allow adjustment thereof.
	B. Any failure of the forms to properly maintain position or properly perform in any manner shall be the responsibility of the Contractor.
	C. Forms shall be designed and installed in a manner which will not be injurious to the concrete when removed.  Forms shall remain in place until the concrete is hardened, two (2) days minimum.
	D. Bank forming is allowed for footings only.

	3.3. REINFORCING
	A. Size and locate reinforcement as called for in the Documents and accurately position and secure reinforcement to prevent shifting during pouring.  Reinforcing steel shall be continuous around corners and through points of thickness variation.
	1. Epoxy coated nose bars, per details
	2. Epoxy coated cross tie bars per details.
	B. All reinforcing steel shall be kept covered and protected from deterioration at all times.  Reinforcing steel shall be free of rust, scales, pints, form oil or bond reducing surface condition prior to pouring.
	C. Bars larger than #4 shall be shop fabricated to shape.  Field heating for bending is not permitted.
	D. All splices shall be 36-bar diameters minimum.  Welded wire fabric shall be lapped one (1) wire spacing (two (2) parallel cross wires).
	E. All steel shall be positioned to provide concrete clear cover as noted for the following conditions:
	F. Form oils employed shall be non-staining and shall not leave a residue that will be detrimental to sealants, mastics or finished which may be applied to the surface.
	G. All elevated slabs on steel deck to be reinforced.
	H. All other slabs, sidewalls, paving, to be reinforced unless detailed otherwise.
	1. Sidewalks w1.4/w1.4 (6x6 10/10)
	2. Pavement slabs w4.0/w4.0 (6x6 4/4)

	3.4. FOOTINGS
	A. All of the footing trenches shall be clean cut and full in measurement.  Fill or backfill under footings shall not be permitted on the job.  All footings shall rest on solid undisturbed earth unless specifically set forth otherwise.
	B. No loose materials (dirt knocked in during excavation or forming), debris of any type, muck or water shall be present within the footing trench at the time of concrete pour.
	C. All concrete shall be thoroughly mixed to achieve a uniform consistency of cement, fine aggregate and course aggregate without lumps or segregation at the point of placement.  The water content shall be controlled by the Supplier to assure a workab...

	3.5. PLACEMENT AND HANDLING
	A. Concrete shall be deposited in place in a manner to minimize segregation of aggregates.  It shall be accurately deposited in the forms in a manner which will not allow significant horizontal flow of the concrete.
	B. Forms shall be uniformly filled the full length of the pour in approximately 3' lifts maximum.
	C. All concrete, except slabs, shall be compacted by means of a vibrator (slabs optional).  The vibrator shall not be used to convey the concrete.  Where a vibrator is employed in a vertical pour, it shall be used in a manner which does not disturb pr...
	D. All of the interior slabs on grade shall be poured on 6 mil polyethylene vapor barrier.  Lap joints and tape, or roll joints and staple.
	E. Concrete shall be placed in a continuous operation until the pour is completed.  Construction joints not called for on the Drawings shall be approved by the Architect.

	3.6. CONSTRUCTION JOINTS, EXPANSION, CONTRACTION, BOND BREAKERS
	A. Provide expansion joints, bond breakers and thermal breaks as detailed on the drawings.
	B. Exterior slabs shall have 1/2" asphalt impregnated expansion joints along all building walls, curbs and at approximately twenty-foot (20') center to center.
	1. Material shall be two (2) piece with top removable to provide for sealant S-4.
	a. See Section 07 6200.
	b. See Drawings for special locations.


	C. Exterior sidewalks shall have uniformly spaced score joints not to exceed 5'-0" o.c.
	D. Where practical, slab pours shall be made in approximately square sections.  In no case, should the proportion of length to width on a slab pour exceed 3 to 1 without a joint.
	1. “Green” cut scores will be allowed on large pours.
	2. Joints and cut scores shall be planned to be unobtrusive, extend off inside corners.
	3. Fill joints after 90 days prior to floor installation. Select filler appropriate to floor cover.
	4. Coordinate with floor finishes.
	E. All construction joints in walls subject to weathering or earth shall have 1/2" X 1" reglet, provided with Styrofoam rope and be sealed with appropriate sealant.
	F. Joints shall occur where detailed or where approved by the Architect.  Do not provide construction joints at locations other then those detailed, unless approved. Additional reinforcing may be required at non-detailed construction joints and shall ...
	3.7. SLABS
	A. True to grade, full thickness.
	1. Checked any time prior to completion: slabs shall be within assigned level, F 50 1/8” in 4’, ¼“ in 10’, 3/8” max. across entire floor.
	2. Ponding of water shall be limited to small areas, in compliance with above and not over ¼“ ponded depth.
	3. Floor drains shall always be below slab perimeter unless calls out otherwise.
	a. Sump around drain, approximately 1/8” per foot in 4’ X 4’ area.
	b. Slope toward drains full rooms or marked areas 1/16” per foot.
	c. Sump at open site drains ¼“ to 3/8” per foot 2’ X 2’ area.
	4. Floors sloped to drains should not pond water.
	a. Grind if necessary to achieve drainage.
	5. Level areas beyond drains should not be lower than rim surrounding the sloped floor area. In some cases shaping the sump creates an artificial rim effect; this shall be avoided.
	B. Expansion joints
	1. Use zip strip and sealant type ½” unless noted otherwise in details.
	2. Expansion joint shall ALWAYS, be placed in a manner that NO slab concrete can contact the adjacent concrete or hard surface, always rake base or add sand as needed to assure no direct contact points of expansion joint application to fully aloe expa...
	C. Joints in slabs
	a. Construction joints smooth dowels 3/8ths x 16” at 12” mid point of slab, interior, exterior, all locations
	b. Green cut joints in an approved layout approximately 15’ to 20’spacing, but adjusted to natural slab breaks, inside corners and conditions of known crack risk.
	c. Green cut slabs to be 25% of slab depth
	d. Seal all cut joints or open joints of any nature with pourable urethane SL1 sealant (if slope exceeds pourable functional conditions, use non leveling urethane sealant of similar generic make up).

	3.8. FINISHING
	A. Concrete footings and foundation footings shall be given float finish unless specifically set forth otherwise on the Drawings or herein these Specifications.
	B. All slabs, stairs and horizontal surfaces shall be toweled to a very dense, hard, smooth surface.
	C. Walls at occupiable spaces, crawl spaces, tunnels, subject to backfill shall have voids filled, ties removed, lattice removed and be suitable to coating with damproofing.
	D. The walls above grade, not subject to view, utility and mechanical areas, shall have forms removed, voids filled, and ties removed.
	1. Polish walls above grade with limestone block using 50-50 cement and sand plus 2.1.H. bonding admixture.

	E. Walls in basement areas subject to view shall be filled, shall have ties removed and shall receive a medium rubbed surface of 50/50 sand to cement plus 2.1.H. bonding admixture.
	F. Trowel in abrasive, non-slip grit on stair treads and landing surfaces.
	G. Sidewalks shall be steel troweled and light broom finished.
	H. NO MISTING OR ADDITION OF WATER TO THE SURFACE FOR FINISHING OPERATIONS WILL BE PERMITTED.   All concrete shall be poured at a workable slump and at a rate that will allow proper finishing with the manpower provided.

	3.9. CURING
	A. All work shall be properly cured.
	B. All slabs shall receive a coat of Curing-Sealing Compound immediately following finishing.  Sealer applied as curing does not count as seal coat to be applied at conclusion of job.
	C. Keep all freshly poured concrete protected for a period of seven (7) days with forms in place or mist frequently to prevent drying out.  Maintain at 50 degrees F. during this period.
	D. Avoid loading or causing impact loading on new concrete for seven (7) days.
	E. Apply anti-spalling compound on all new exterior concrete slabs in October of the year of Owner occupancy.  Apply no sooner than twenty-one (21) days following placement on all exterior slabs placed later than October when Owner occupancy is schedu...

	3.10. SEALING FLOORS
	A. All floors shall receive the following cure and seal treatment.
	1. All concrete
	a. Cure and seal at time of pour ASTM C309

	2. Sealed floors
	a. Thoroughly clean up of spots, stains and repair of abrasions
	b. Muriatic acid wash
	c. Two (2) coats (to uniform sheen) or of a clear urethane type floor sealer suitable for wet locations
	d. Strictly follow the product Manufacturer's recommendations.  For multi coat system to bring floor to uniform maintainable sheen.





	04 2000 Unit Masonry 2575
	Section 04 2000 – Unit Masonry
	1. GENERAL
	1.1. WORK INCLUDES
	A. All masonry work of every description or the project.
	Concrete units, CMU
	a. Standard weight units, fire rated

	2. Reinforced construction and core filled at safe room construction.
	3. Bearing wall construction
	1) At wall is safe room areas for storage deck above
	B. See drawings for extent of work
	1. Sizes and dimensions
	2. Details of installation
	C. Coordination
	1. Provide openings requested by various trades prior to laying walls.
	2. Install sleeves or lintels.
	D. Provide openings in existing masonry for ducts.
	1.2. RELATED REQUIREMENTS
	A. Specified elsewhere
	1. 03 3000 – Concrete
	2. 04 7200 – Architectural Cast Stone
	3. 05 3100 – Metal Decking
	4. 05 5000 – Metal Fabrication
	1.3. QUALITY ASSURANCE
	A. Qualifications of installing contractor
	1. Five (5) years experience on similar size or larger, commercial prevailing wage work.
	2. Experienced and trained masons.
	B. Code Compliance
	1. 2015 International Building Code (IBC)
	2. ACI 530-92 / ASCE 5-92
	3. ACI 530.1-92 / ASCE 6-92
	C. Mock-up panel
	1. Not required
	D. Aged materials, we request CMU materials be aged minimum 30 days prior to installation on the job to allow for normalization and initial shrinkage.
	1.4. SUBMITTALS
	A. Mortar – each type, data sheet
	B. Grout – each type, data sheet
	C. Concrete masonry units – samples at job site
	D. Flashings – sample of each type.
	E. Reinforcing – data sheets
	1.5. DELIVERY AND HANDLING
	A. Deliver and handle carefully.
	1. Protected from abuse, chipping, fire or other detrimental handling conditions.
	B. Store materials in a manner to prevent damage.
	1. Protect from excess moisture exposure.
	2. Keep clean; do not employ muddy units.
	3. Protect from excess handling, chippage or unit edge damage.
	4. Mortar cement and lime to be kept dry prior to use.
	1.6. JOB CONDITIONS
	A. Cleanliness
	1. Do not lay units that will have loss of bond due to dirt, water, foreign substance frost, below freezing material temperature.
	2. Surfaces to receive masonry shall be clean and provide suitable bond.
	B. Protection
	1. In place masonry shall be protected form water accumulation in cores.
	2. Fresh masonry shall be protected from joint erosion or inadequate cure due to rain, heat, wind or abuse.

	2. PRODUCTS
	2.1. FACE BRICK none specified on this project
	2.2. STONE none specified on this project
	2.3. SPLIT FACE CMU none specified on this project
	2.4. GLAZED STRUCTURAL TILE none specified on this project
	2.5. COMMON BRICK, BEARING BRICK, MASONRY BEARINGS
	A. Masonry bearing:  Always provide solid bearing for all steel structural members bearing on or embedded into masonry construction.
	1. As detailed.
	2. If not detailed, brick bearing or grout core filled 8" X 8" up to 8' span.
	3. Over 8' span, grout filled hollow or solid masonry, 12" X 12" minimum, but not less than 1" X 1" per foot of span (i.e., 12' span 12" X 12" / 20' span 20" X 20").
	4. Embed bolts or studs into grout.


	2.6. CONCRETE BLOCK
	A. All block used shall be:
	1. Standard weight aggregate all locations.

	B. All units shall be sound, straight, free of cracks and voids and shall have reasonably clean, full edges.
	1. Block shall be 7-5/8" in height to be laid one (1) course equals eight inches
	2. (8").  The running dimension 15-5/8" to be placed to equal sixteen inches (16").
	3. Dimensional variance shall not exceed three percent (3%) between like units.
	C. Average compression strength of five (5) units at the time of delivery onto the job site shall be based on an 8 X 8 X 16 unit gross area compressive test. (This job uses 10” in some locations. The Contractor shall furnish said test record upon the ...
	1. Standard weight aggregate, hollow CMU units, average of three tests 2000 psi gross area (3750 psi net).
	2. Hollow lightweight CMU units 1700 psi gross area (3200 psi net)
	D. Chippage and honeycombing in block shall be repaired to be indistinguishable in all exposed locations.  Repairs may be made after the first coat of wall finish where a multiple coat system is employed.  Replace unsatisfactory units.

	2.7. MORTAR
	A. All prepared mortar shall conform to ASTM C270, Portland Cement/lime mortar.
	1. Concrete block, foundations, walls above grade, brick bearings, Type S, 1800 psi at twenty-eight (28) days.
	2. Core fill lintel bearing, etc., Type S or grout (preferred) may use up to 3/8" aggregate limited by flowability in large voids.

	B. Prepared masonry cement may be employed, such as "Brixment" as manufactured by Louisville Cement Company, Lone Star, Lehigh, or approved equal, in proportions of one (1) part masonry cement to not more than three (3) parts damp loose sand.  Sand sh...
	1. Type ‘S’, all CMU and brick work except exterior veneers.
	2. Type ‘N’ exterior veneer work.
	C. All mortar shall include a water-reducing plasticizer
	1. Such as Master Craft 750HS as manufactured by Master Builders or approved similar product, in strict accordance with the Manufacturer's directions.
	2. The goal is to improve workability with less water in the mix.
	D. The mortar shall be installed within 2-1/2 hours of adding moisture to the mix.  Mortar 2-1/2 hours old shall be discarded and replaced with new.
	E. USE OF CEMENT ACCELERATOR OR ANTIFREEZE WILL NOT BE ALLOWED without negotiated provision for accommodation as agreed upon with the Architect.

	2.8. GROUT
	A. Where called for, grout to be per ACI 530-92.
	1. Minimum 2000 psi.
	2. Aggregate size per ACI 530.1.
	3. Consolidate into place.
	4. Bond beam
	5. Vertical Core fill

	B. Non-shrink where called for at steel bearings.
	1. Non-metallic cement based, ASTM C-827.
	2. Exterior rated.
	3. Protect from freezing.

	C. Limited locations such as lintel bearings, may be mortar, grout or concrete as available.

	2.9. MASONRY REINFORCEMENT
	A. Exterior wall reinforcement double wythe, hot dip galvanized eye and pintle ladder style, 16" eye spacing 9-gauge by 9-gauge cross ties and 9-gauge eyes with adjustable seismic clip interlock and #9 gauge veneer joint reinforcing snapped into seism...
	1. Dur-o-wal, D/A 3700ES, adjustable seismic tie and clip
	2. Hohmann and Bernard, LOX-ALL, adjustable seismic tie and clip
	3. Masonry Reinforcing Corp., Wire Bond Series 800 with seismic tie and clip
	4. Or equal
	5. See Plans for wall thickness and conditions.

	B. CMU wall reinforcement - single wythe, hot dip galvanized ladder style, 9-gauge X 9-gauge.
	1. See Plans for wall thickness.
	2. Lap minimum 8”
	3. Lap around corners minimum 8”

	C. Interior wall reinforcing - single wythe, mill galvanized, or hot dipped galvanized ladder style, 9-gauge X 9-gauge.
	1. See Plans for wall thickness.

	D. Bond beams and vertical reinforcement as detailed shall be clean Grade 60 deformed reinforcing steel.  Lap splices 18".
	1. Exterior walls use epoxy coated
	2. Interior walls use clean steel
	3. #3 or #4 bar size or as detailed
	4. May use H and B “Spyra Lox” in lieu of rebar laps in masonry.
	5. See plans for bar size and quantity.
	E. Control joints
	1. CMU, 3/8” X 24” oiled smooth bars, (1) 4” and 6” walls, (2) 8” and 10” walls, (3) 12” and 16” walls
	2. Unbonded intersections, ½” square, hot dip galvanized, 3” x 8” x 16 gauge mesh wall ties, 2” X 8” or as appropriate, alternate courses.
	3. Masonry veneers, ½” square, hot dip galvanized, 16 gauge mesh wall ties, or 6” lapped #9 wire, one side
	4. As detailed.
	F. Ties
	1. To embedded steel, weld on wire ties and Vee slip anchors
	2. To intersecting walls, foundation support to wall support, galvanized 3” x 8” x16 gauge galvanized fabric ties.
	3. Appropriate ties for other conditions, all unbounded intersections veneers or other conditions to be tied.


	2.10. FLASHING
	A. Through wall flashings or termite shield shall be two multiple piece flexible long life adhesive type such as:
	1. Hohmann and Bernard H&B Mighty Flash
	2. W R Grace Perma Flash
	B. Splicing cement
	1. Shall be modified asphalt cement for metal flashing for all horizontal laps.  Not required for joints lapped shingle fashion
	2. Not required for adhering flexible types.
	C. At through wall louvers provide:
	1. Full wall width sill flashing.  Coordinate with Mechanical Contractor.  Flashing shall be 30 gauge stainless steel or as detailed.  Provide 1/2" turned up back edge and jamb edges and seal corner where possible.
	2. Drip flashings above louver. Coordinate with louver style.

	2.11. MOISTURE REPELLENT:  SEE 07 2400
	2.12. INFILTRATION BARRIOR, See 07 2400 and EIFS specification for barrier by EIFS applicator.
	2.13. WEEP ROPES:  5/16” ~ 3/8” cotton rope x 12” to 16” long

	3. EXECUTION
	3.1. WORK INCLUDED
	A. All masonry work and materials and associated work to complete the project and work indicated on the drawings.
	B. General Contractor shall furnish all labor and materials and complete all masonry work, of every nature, called for on the accompanying drawings, as need to complete the work and specified herein these Specifications.
	C. OPENINGS
	1. The Contractor shall leave or cut all of the openings in masonry construction required for work by the other Contractors and/or Subcontractors.
	2. Provide and install lintels of proper size over all openings needed.
	3. Where said lintel sizes are not established by schedule on the Drawings or herein these Specifications, sizes shall be determined in conference with the Architect.
	4. Install sleeves in the walls as provided by the various Contractors and Subcontractors at locations as directed.
	5. Provide openings in walls as coordinated with other contractor/sub contractors in a timely fashion prior to construction of the work and when noted on the drawings.
	D. INSTALLATION OF MASONRY

	1. This Contractor shall make all repairs needed at masonry openings, etc., after other Contractors and Subcontractors have completed their work.
	2. All masonry work shall be laid straight, plumb and true, and in a workmanlike manner, employing full head joints and continuous bed joints.
	3. All masonry walls are to be carried up to the exact heights that are properly leveled for sills, joists, beams, floors, etc.  All masonry shall be properly protected from damaging weather.  The Contractor shall be completely responsible, and shall ...
	4. Where masonry work is called for to be laid up immediately over structural steel, a header course shall be laid directly over the steel.
	5. All masonry units shall be sound and reasonably straight as judged by the Architect, in keeping with specific use to which the units are put.  Unit sizes shall be standard for the material and shall comply with the coursing set forth on the Drawings.
	6. All joints shall be struck evenly and regularly and, in a manner, and style as shall be determined in conference with the Architect.
	a. All put-log holes shall be determined in conference with the Architect.
	b. All put-log holes shall be carefully filled and struck.
	c. All head bed joints shall be cut clean at their intersections.

	7. Wherein the Drawings show masonry fill-in at the abandoned openings, the same shall comply with these documents, with each face finished to match the existing adjacent wall finish.
	E. MASONRY BEARINGS:
	1. All steel or concrete beams, lintels, headers, columns, precast concrete require solid bearing.
	a. Embeds when called out in schedules or detailed.
	b. Core filled and re-bar walls as noted on plans or details
	c. Brick or grouted bearings
	1) As detailed
	2) Joists and beams
	a) If not detailed not less than 8” x 8” or 1” x 1” per foot of span, i.e. 15’ span 15” x 15”, 20’ span 20” x 20”, (whichever is greater)
	b) Bearings are intended to be approximately 450 psi bearing load and spread the load out to 60 psi on the gross area.
	d. Set joist bearing plates, embed studs.
	e. Set Beam bearing plates and anchor bolts as coordinated with the steel work.
	3.2. INSTALLATION
	A. BONDING
	1. All masonry work shall be bonded unless specifically indicated otherwise on the accompanying Drawings or herein these Specifications.
	2. All piers shall be bonded each course, insofar as this is practical.  All walls and piers intersecting structural walls shall be bonded with structural wall every other course.
	3. Where bonding is not practical, approved galvanized metal ties shall be used and the ties shall be set approximately one (1) per 1¾ square feet of wall surface.
	4. All block work shall be laid in common bond.
	5. Bond intersecting corners of foundation supported walls.
	6. Rake and caulk and tie intersecting walls slab supported with foundation supported.

	B. JOINTS, BACKPLASTERING AND PARGING
	1. All joints shall be struck evenly and regularly and in a manner and style as shall be determined in conference with the Architect.  All put-log holes shall be carefully filled and struck.  Head and bed joints shall be cut clean at their intersections.
	2. All head and bed joints in all masonry work shall be full joints and SHALL BE CROSS WEBBED when possible.
	3. Tool all joints with V groove or round groove toll as directed.

	C. COLD WEATHER CONSTRUCTION
	1. Strictly comply with ACI 530-99/ASCE 5-99/TMS 402-99.
	2. Implement the following requirements when the ambient temperature falls below 40 deg. F. or the temperature of masonry units is below 40 deg. F.
	3. Do not lay masonry units having a temperature below 25 deg. F.  Remove visible ice on masonry units before the unit is laid in the masonry.
	4. Heat mortar sand or mixing water to produce mortar temperatures between 60 deg. F. and 120 deg. F. at the time of mixing.  Maintain mortar above freezing until used in masonry.
	5. When the ambient temperature is between 25 deg. F. and 20 deg. F., use heat sources on both sides of the masonry under construction and install windbreaks when wind velocity is in excess of 15 mph.
	6. When ambient temperature is below 20 deg. F., provide an enclosure for the masonry under construction and use heat sources to maintain temperatures above 32 deg. F. within the enclosure.
	7. When mean daily temperature is between 40 deg. F. and 32 deg. F., protect completed masonry from rain or snow by covering with a weather-resistive membrane for 24 hours after construction.
	8. When mean daily temperature is between 32 deg. F. and 25 deg. F., completely cover completed masonry with a weather-resistive membrane for 24 hours after construction.
	9. When mean daily temperature is between 25 deg. F. and 20 deg. F., completely cover completed masonry with insulating blankets or equal protection for 48 hours after construction.
	10. When mean daily temperature is below 20 deg. F., maintain masonry temperature above 32 deg. F. for 24 hours after construction by enclosure with supplementary heat, by electric heating blankets, by infrared heat lamps, or by other acceptable methods.
	11. Do not lay glass unit masonry during cold weather construction periods.

	D. HOT WEATHER CONSTRUCTION
	1. Strictly comply with ACI 530-99/ASCE 5-99/TMS 402-99.
	2. Protect from wind when air temperature exceeds 90 deg. F.
	E. RAIN / FLOWING WATER
	1. Protect newly laid masonry from exposure to rain or running water.
	2. Consult A/E prior to surface repair of eroded joints in an unexpected exposure.

	F. REINFORCING
	1. Horizontal joint reinforcing
	a. Reinforcing shall be placed in bed joints continuous at 16" spacings, measured vertically, beginning a maximum of 16" above footing.  Extra reinforcing in the first bed joint immediately above and below openings shall be continuous for a distance o...
	b. Lap reinforcement sufficiently at splices, 8" minimum, to ensure continuity; corners shall be cut and bent.
	c. Reinforcing shall not pass through vertical masonry control joints, except where required for structural reasons as noted on the Drawings.
	d. Reinforcing shall be proper size for all thicknesses.
	e. See Drawings for Bond Beams.
	f. Pintle and tie veneer reinforcing loops, min. one (1) per two (2) sq. ft.
	1) Seismic clips and wire in brick joints.

	G. CLEANING DOWN FINISHED MASONRY:  All block work shall be cleaning of mortar drippings, joints finished down, and the entire surface stoned or brushed as required and chips repaired.
	H. Windbreak and wall to wall anchorage
	1. Wherein the Drawings indicate new exterior masonry wall abutting existing masonry walls, provide the following system:
	a. 4" X 4" X 1/4" windbreak steel angle full height of intersection walls/leg bolt to (E) wall - 3/8" dia. X 4" at approximately 2'-8" spacing.
	b. Provide corrugated anchors/wall to wall at 8" spacing/each wythe.
	c. Provide foam rope and sealant bead struck smooth/full height at exposed wall intersections.

	2. Wherein the Drawings indicate interior new masonry walls abutting existing masonry walls,
	a. Provide ¼” drilled shear pins spaced max. 16" vertically per wythe/two (2) ties per wythe where masonry wythe exceeds 6".
	b. Where new walls abut existing masonry walls exposed to view/rake the joint and provide paintable sealant bead struck smooth.





	05 1200 Structural Steel 2575
	DIVISION 5 - METALS
	Section 05 1200 - Structural Steel
	1. GENERAL
	1.1. DESCRIPTION
	A. Provide structural steel as shown on the Drawings and specified herein, including but not necessarily limited to:
	1. All steel normally falling under definition of structural steel as set forth in latest edition of AISC Code of Standard Practice, Section 2.
	2. All steel items reasonably implied but not specifically mentioned on the Drawings or specified herein to render work secure and complete.  This includes all connections and erection accessories.
	3. All structural steel (beams, lintels, bearing plates, etc.) exposed to the building exterior envelope - atmosphere shall be galvanized (see 2.1.F.) and finish coated/09 90 00) after shop welding.


	1.2. RELATED WORK
	A. Specified elsewhere:
	1. DIVISION 00 – PROCUREMENT REQUIREMENTS
	2. DIVISION 01 – ADMINISTRATIVE REQUIREMENTS
	3. 03 3000 – Concrete
	4. 03 4113 Hollow Core Precast
	5. 04 2000 – Unit Masonry
	6. 05 5500 – Metal Fabrications


	1.3. QUALITY ASSURANCE
	A. Manual of AISC, Fourteenth Edition – Allowable Stress Design (ASD)
	1. ASIC "Code of Standard Practice for Steel Buildings and Bridges"
	2. AISC "Specifications for the Design, Fabrication and Erection of Structural Steel of Buildings" including Supplement No. 3
	B. Independent Construction Materials Testing will be provided on this project, as specified under specification 01 4500 within the $15,000 allowance in the General work contract.

	C. ASTM A6-72 "General Requirements for Delivery of Rolled Steel Plates, Shapes and Bars for Structural Use"
	D. AWS - "Standard Code of Arc and Gas Welding in Building Construction"
	E. "Specifications for Assembly of Structural Joints Using High Strength Steel Bolts" as approved by the Research Council on Riveted and Bolted Structural Joints of the Engineering Foundation
	F. Prime coat, whether factory or field applied, shall have nicks and skins touched up, wherein the primer coat is the final coat or the primer coat is base for the pursing coatings.
	G. Structural welding shall be completed by certified welders in shop or field.
	1. Non structural critical welds such as back to back lintels, accessories welded to structure, masonry accessories such as wire ties, may be welded by a competent welder subject to inspection for uniform penetration and good appearance.
	H. PROOF TESTING SERVICES Testing shall be applicable only whereupon the Architect/Engineer has rejected the Contractor's work and so notified the Contractor thereof.
	I. The Contractor may employ, at his own expense, a Testing Laboratory (or laboratories) selected by the Architect/Engineer to perform all tests and submit reports of all tests specified.
	J. The Testing Laboratory shall be responsible for conducting and interpreting the tests and shall state in each report whether or not the test results conform to the Contract Documents.
	K. The Owner may employ an independent inspector.

	1.4. SUBMITTALS
	A. Submit shop drawings with complete fabrication and erection details and schedules in accord with Section 01 7800, Project Closeout.
	1. Shop drawings shall have been thoroughly checked by the Fabricator before being submitted to the Architect/Engineer for review.  Review is a precautionary measure only and shall not relieve the Fabricator of full responsibility of correctness of al...
	2. In case structural sections or details indicated on Drawings cannot be readily obtained, substitution of sections of details of equal strength which conform tot he requirements of design may be made only if approved.
	3. Fabrication shall not proceed until shop drawings have been reviewed.  Fabrication, assembly and erection shall conform to reviewed and approved shop drawings.



	2. PRODUCTS
	2.1. MATERIALS
	A. Structural Steel:  ASTM A 36-70a.
	B. Welding Electrodes:  AWS Specifications, Designation A233 (E-60 or E-70)
	C. High Strength Bolts: ASTM A325-71a – beam to beam / beam to column
	1. Always provide washers.
	2. Beveled washers where needed.
	D. Standard Bolts:  ASTM A 307-76b – anchor bolts
	E. Rivet Steel:  ASTM A 502-76
	F. Galvanizing:  ASTM A 123 two (2) oz. per square foot for all steel embedded in exterior walls supporting the exterior wythe (brick).
	G. Priming:  All steel shall be given one (1) shop coat (two coats for members, embedded in exterior walls) of Red Oxide Alkyd primer, lead free.

	2.2. FABRICATION
	A. Material shall be properly marked and match-marked where field assembly so requires.  The sequence of shipments shall be such as to expedite and minimize the field handling of material.
	B. Beams and girders shall be cambered as required for loading conditions.
	C. Built up sections assembly by welding shall be free of warpage and all axes shall have true alignment.
	D. Welding
	1. Welds not specified otherwise shall be continuous fillet welds, using not less than the minimum fillet as specified by AWS.
	2. 1/16" less than thinnest material up to 1/4" weld, then as specified.

	3. Structural welding shall be completed by certified welders in shop or field.
	4. Non structural critical welds such as back to back lintels, accessories welded to structure, masonry accessories such as wire ties, may be welded by a competent welder subject to inspection for uniform appearance and penetration.

	E. Take field measurements as required to verify and supplement dimensions shown on the Drawings.
	F. Provide anchor bolts and embedded plates for anchoring structural steel to the supporting concrete and masonry.  Furnish, as soon as possible, detailed plans showing exact locations of all bolts to be built into concrete or masonry.  Furnish templa...
	G. Connections:
	1. Field connections shall be bolted, unless otherwise noted on the Drawings.  Field welded connections shall be used only where they are specifically shown on the Drawings or with A/E's approval.
	a. Beams bearing on column cap plates may employ slotted holes for easy field fit.
	b. Beam to beam or beam web connections are bearing type connection.  Properly tighten turn of nut or torque wrench.
	2. Shop connections may be riveted, welded or bolted with high strength bolts at Contractor's option.  All shear connections shall be welded or bolted with high strength bolts.
	3. If high strength bolts are used, they shall be installed in strict compliance with AISC Specifications and ASTM A325 requirements for installation of A325 bolts.
	4. All structural critical field and shop welds shall be by certified welder only.  The Certificates should be available for inspection by the Architect/Engineer.
	5. All connections not specifically shown shall fully develop critical load for member being connected.
	6. Bolts, where used, shall have cut washers under nuts and no threads allowed to bear on parts being connected.
	7. Bearing ends of columns shall be milled or sawed for true bearing on base plates.  Rough bearing ends shall not be used.

	H. Masonry to steel tie
	1. All columns adjacent to or embedded into unit masonry shall have adjustable anchors at alternate block courses, 16” spacing up contact side(s) of steel.
	2. All beams with masonry above shall have not less than 3” x 3/8” studs at 24” unless specifically detailed otherwise.
	3. See Drawings for specific exceptions and designations.


	2.3. CLEANING - SHOP PAINTING
	A. All steel furnished shall be cleaned of rust, mill scale, dirt and foreign matter before application s to shop coat of paint.
	B. Paint structural steel with one (1) coat of red oxide VOC compliant primer suitable for field painting with acrylic systems or DTM paint.
	1. Apply additional coats as needed on surfaces skinned, nicked, burnt or peeled after assembly and erection.
	2. Steel embedded in exterior masonry wall such lintels and beams shall be hot dip galvanized
	C. All steel under this heading, unless specifically noted otherwise shall be given one (1) smooth, shop coat of 2 mil dry film thickness.
	D. Hand clean and solvent-clean all unpainted and damaged shop coat areas and touch up with a compatible shop coat primer.

	2.4. GALVANIZING - all lintels embedded in and supporting exterior face brick shall be hot dip galvanized. Only the portion effecting brick work is required to be galvanized.

	3. EXECUTION
	3.1. INSTALLATION
	A. Material stored at the job site shall not exceed design loads on structures so the members will not be distorted or otherwise damaged and all materials shall be protected against corrosion or deterioration.
	B. Confer with other contractors and procure necessary templates and other information required to establish number, size and location of holes or other details necessary for attachment of blocking, windows, purlins.
	C. Burning shall not be used to form holes, enlarging of holes or matching of unfair holes. No member shall be altered in field unless approved IN WRITING by the Architect/Engineer.
	D. Throughout all phases of erection and construction temporary bracing shall be introduced wherever necessary to take care of all loads to which structure may be subjected including equipment and operation of same.  Wherever piles of material, erecti...
	E. All members shall be cut neat, square and should be erected true and flush without twists and open joints.  Light drifting to draw holds together may be used.  Reference should be made to codes and specifications listed in this Section under Qualit...
	F. Column bases shall be set on steel shims.  Grouting of column bases shall be with a non-shrink, non-metallic grout.
	G. All steel exposed to view shall be free of surface imperfections and ground off to true surfaces.  Exposed welds shall be ground smooth.
	H. Provide steel lintels at all locations of mechanical work passage through walls.
	1. Locate in conjunction with mechanical installers.


	3.2. CONSTRUCTION BRACING
	A. A/E design and detailing is for finished product only.  Erection rigging, bracing and handling practices are the Contractor's responsibility.
	1. A/E neither directs nor schedules installation.
	2. A/E inspects only for installation conditions related to finished product.

	B. Provide all necessary additional bracing, clips, anchors and reinforcement as needed.
	1. Remove after erection when exposed to view or when design load shifts will result.


	3.3. ANCHORAGE
	A. All structural steel shall be mechanically anchored.
	1. As detailed.
	2. Similar to detailed work for items not specifically detailed.

	B. Masonry lintels may be an exception.
	1. Loose set except where noted.
	2. Weld back to back lintel angles 2" weld at 12" spacing top to bottom.

	C. Fully embed steel in masonry unless detailed otherwise directed by A/E in field.

	3.4. PROOF INSPECTIONS
	A. Welded connections shall be inspected by the  selected CMT consultant or Architect/Engineer in accordance with the following:
	1. All welds will be visually inspected for minimum size, length and for defects.

	B. Bolted connections will be inspected in accordance with the following:
	1. High strength bolted connections shall be checked and approved by the "inspecting wrench" method outlined in the "Specifications for Assembly of Structural Joints Using High Strength Steel Bolts" hereinbefore specified.
	2. Proof test as requested by the Architect.




	05 3100 Metal Decking
	DIVISION 5 - METALS
	05 3100 – Metal Decking
	1. GENERAL
	1.1. BASE BID WORK INCLUDES
	A. Mezzanine decking

	1.2. ALTERNATE BID WORK INCLUDES
	A. None.

	1.3. UNIT COST WORK INCLUDES
	A. None


	2. PRODUCTS
	2.1. MATERIALS
	A. Metal Decking - mezzanine
	1. Decking, Type UFX 24 gauge or UFX-36 26 gauge
	2.  ¾’ puddle welding or pneumatic pins  (or Type B or F or UFX-2 x 26 or heavier gauge as might be available for timely delivery).
	a. 12/12/12 anchor spacing along support members.
	1) Weld washers for decking less than 22 gauge
	b. Mechanical fastener systems, ¼” minimum pneumatic, tested to not less than:
	1) fastener 500 lb pull out/600 lb shear ultimate average test rating.
	2) Decking 200 lb pull over/200 pound shear.
	c. Subject to approval Power actuated drive fasteners with tested pull out/pull over for selected deck and structure.
	d. Mid span lap screws at spans exceeding 34”
	1) Not less than # 8 self drill or equivalent
	2) Place at 1/3 span points.

	B. Reinforcing Flat Metal
	1. 16 gauge galvanized x minimum 16” wide, as required for change in direction or deck transitions, ridge, valley or similar conditions.
	a. Fasteners # self tap screws pattern as conditions warrant.
	b. Areas subject to reinforcement are to be laid out in conference on site with the A/E representative
	C. Trim and closure pieces
	1. Provide 16 gauge or as detailed deck perimeter closures
	2. At all roof perimeters, J edge closure
	3. All points of discontinuity
	4. Roof edges to wall closure pieces to be installed following insulation work to seal deck connection.



	3. EXECUTION
	3.1. INSTALLATION
	A. Openings in structural decking.
	1. Openings greater than 16” should be reinforced
	2. Openings greater than 23” should receive structural frame
	a. Consult with A/E if frame is not called for or opening was not anticipated.
	b. Provide foam seals where appropriate.
	B. Reinforcing flat metal
	1. The intent is none or minimum locations.
	2. Where deck changes direction, or is warped and misaligned
	3. Where deck requires cutting top of deck to fit or bend to slope change.
	4. Any odd closures which become necessary such as over cut openings, wall closures, etc.

	C. Provide anchorage to structure.
	1. Anchorage is directly to main structural 12/12/12 along supporting members.
	a. Anchorage screws approved mechanical screws, pneumatic actuated  or ¾” puddle welds with weld washers.
	1) Provide test data on any mechanical fastening system
	2) Puddle welds by certified welder and inspected for integrity




	05 5500 Metal Fabrications
	1. GENERAL
	1.1. WORK INCLUDES
	A. Base Bid
	1. Contractor shall provide incidental metal work required and shown on the Drawings.
	2. A schedule of miscellaneous metal work is included on the drawings but may not have every incidental sub-structural or detail metal work delineated in the schedule
	3. Contractor shall:
	a. Consult the drawing for incidental, ornamental and safety fabricated metal work.
	1) Railings
	a) Stair
	b) Mezzanine railings and gates
	(1) See structural sheet S104
	2) Lintels
	3) Stairs
	a) Stringers
	b) Treads
	c) Risers decks
	4) Roof opening or suspended equipment supports
	a) If not provided in pre-engineered building package
	b) Mechanical
	5) Bollards
	b. Take field measurements and submit Shop Drawings.
	c. Hangers.
	d. Mechanical equipment supports.



	1.2. RELATED WORK
	A. Specified elsewhere
	1. 03 3000 - Concrete
	2. 04 2000 - Unit Masonry
	3. 06 1000 - Rough Carpentry
	4. 06 2000 - Finish Carpentry
	5. 07 6200 - Sheet Metal Flashing & Trim
	6. 07 9200 - Sealants & Caulks
	7. 09 9000 - Painting
	8. DIVISION 23 - MECHANICAL
	9. DIVISION 26 - ELECTRICAL


	1.3. REFERENCES
	A. ASTM A36-77a - Structural Steel
	B. ASTM A53-80 - Hot-Dipped, Zinc-coated, Welded and Seamless Steel Pipe
	C. ASTM A307-80 - Low-Carbon Steel Externally and Internally Threaded Fasteners
	D. ASTM A325-80a - High Strength Bolts for Structural Steel Joints
	E. ASTM A386-78 - Zinc-Coating (Hot-Dip) on Assembled Steel Products
	F. ASTM A123-A - 2 oz. Hot Dipped Galvanizing
	G. AWS D1.1 - Structural Welding Code
	H. Paint - See Section 09 9000

	1.4. QUALITY ASSURANCE.  Regulatory Requirements:  Illinois Steel Products Procurement Act, as amended (Illinois Revised Statutes, ch. 48, par. 1801 et. seq.).
	1.5. SUBMITTALS
	A. Submit Shop Drawings in accordance with 01 3300.
	1. Indicate profiles, sizes, connection attachments, reinforcing, anchorage, size and type of fasteners, and accessories.
	2. Include erection drawings, elevations, details as applicable.
	3. Indicate welded connections using standard AWS welding symbols.  Indicate net weld lengths.
	4. Prepare structural Shop Drawings under seal of a professional structural engineer registered in the State of Illinois.


	1.6. DELIVERY, STORAGE AND HANDLING
	A. Deliver and store products to site in accordance with 00 2213/1.14.


	2. PRODUCTS
	2.1. MATERIALS
	A. Steel Sections:  ASTM A36-77a.
	B. Steel Tubing:  ASTM A53, Grade B.
	C. Bolts, Nuts, and Washers:  ASTM A36-77a minimum.
	D. Welding Materials:  AWS D1.1; use correct type for materials being welded.
	E. Primer:  Red for shop application and field touch-up.  See Section 09 9000.

	2.2. FABRICATION
	A. Verify dimensions on site prior to shop fabrication.
	B. Fabricate items with joints tightly fitted and secured.
	C. Fit and shop assemble in largest practical sections for delivery to site.
	D. Grind exposed welds flush and smooth with adjacent finished surface finished surface.  Ease exposed edges to a 1/8" uniform radius.
	E. Exposed Mechanical Fastenings:  Flush countersink screws or bolts, unobtrusively located, consistent with design of structure, except where specifically noted otherwise.
	F. Make exposed joints butt tight, flush and hairline.
	G. Supply all components for anchorage of metal fabrications.  Fabricate anchorage and related components of same material and finish as metal fabrication, except where specifically noted otherwise.
	H. Hot dip galvanized metal fabrication where indicated on the Drawings or in these specifications

	2.3. PRIMING PROTECTIVE COATINGS
	A. Clean surfaces of rust, scale, grease, and foreign matter prior to finishing.
	B. Clean all ferrous metal in accordance with applicable requirements of SSPC-SP1 (Solvent Cleaning) followed by cleaning with applicable requirements of SSPC-SP2 (Hand Tool Cleaning).
	C. Apply specified primer to all ferrous metal surfaces by brush or spray to a dry film thickness of 2 mils.  (100% cover)
	D. Paint with bituminous coating dissimilar metals which are or will be in contact with on another.  Coating shall not extend onto surfaces which will be exposed.
	E. Primer paint applied on ferrous materials shall be in accordance with Section 09 9000.


	3. EXECUTION
	3.1. PREPARATION
	A. Obtain Architect/Engineer's WRITTEN APPROVAL prior to site cutting or making adjustments not scheduled.
	B. Clean and strip site primed steel items to bare metal where site welding is scheduled.
	C. Make provision for erection loads with temporary bracing.  Keep work in alignment.

	3.2. INSTALLATION
	A. Install items plumb and level, accurately fitted, free from distortion or defects.
	1. In case of stair railing - parallel to stair noses.

	B. Perform field welding in accordance with AWS D1.1.
	C. After installation, touch-up, field welds, scratched or damaged surfaces with primer.  Primer shall be same material as shop primer.
	D. Bollards: 8’ x 6” std steel pipe, galvanized pipe or hot dip galvanize
	1. 44” in ground 50” out
	2. Concrete fill
	3. Set into I cubic yard concrete foundation below slab
	4. Provide OSHA yellow, Ribbed HDP covers x 56” +/-
	a. Such as Grainger catalog, Ribbed yellow
	b. https://www.grainger.com/category/security/access-barriers-and-crowd-control/bollard-covers-and-post-sleeves?brandName=GRAINGER+APPROVED&filters=brandName
	c. Four (4) per overhead door
	d. Two (2) outside building corners North end
	e.

	3.3. MISCELLANEOUS FRAMES AND SUPPORTS
	A. Provide miscellaneous metal angles, plates and assemblies shown on Drawings with anchors, bolts and accessories required, including but not necessarily limited to the following:
	1. Steel lintels at all openings/typical per opening shown on the Drawings.
	2. Clip angles
	3. Seat angles
	4. Sub-structural members per Detail Drawings
	5. Pipe hangers


	3.4. MISCELLANEOUS SPECIALTIES
	A. Provide miscellaneous assemblies shown on the Drawings, with anchors and accessories required, including but not limited to:
	1. Schedules on Sheet S-1.4
	a. Miscellaneous steel
	b. Lintels
	c. Although this specification endeavors to schedule miscellaneous steel details and installation may indicate additional items.
	d. Stairs and railings Sheets S103 and S104
	2.
	3. See details and structural plans for additional miscellaneous steel used throughout the work



	06 1000 Rough Carpentry 2575
	DIVISION 06 – WOOD PLASTICS AND COMPOSITES
	Section 06 1000 – Rough Carpentry
	1. GENERAL
	1.1. REQUIREMENTS INCLUDE
	A. The Contractor shall provide rough carpentry (white wood) as shown on the Drawings, specified herein, and as needed to complete the work.
	1. Treated lumber is not specified or required unless required by application, code or ground contact.  If treated is employed, fasteners must be rated for exterior treated use or be stainless steel.
	2. Framing, blocking, furring and miscellaneous carpentry.


	1.2. RELATED WORK
	A. Specified elsewhere
	1. Means and methods, AIA A201 General Conditions and Supplementary General Conditions.


	1.3. PRODUCT DELIVERY, STORAGE AND HANDLING
	A. Immediately upon delivery to site, place materials in area protected from weather.
	B. Store materials a minimum of 6 in. (150 mm) above ground on framework or blocking and cover with protective waterproof covering, providing adequate air circulation or ventilation.
	1. Do not install wet materials
	C. Seasoned materials shall not be stored in wet or damp areas.


	2. PRODUCTS
	2.1. MATERIALS
	A. Lumber
	1. Dimensions
	a. Specified lumber dimensions are nominal:  verify actual filed conditions and field verify dimensions and provide materials required to accomplish the intent of the details shown.
	1) Rip or adjust sizes as needed to accomplish detail results.
	b. Lumber dimensions conform to industry standards established by the American Lumber Standards Committee and the rule writing agencies.

	2. Moisture content:  Nineteen percent (19%) maximum at time of permanent close in of building or structure, for lumber 2" or less nominal thickness.
	3. Surfacing:  surface four sides (S4S), unless otherwise shown, or specified.
	4. General framing lumber:  Nominal 2” (51 mm) to 4” (102 mm) thick X 2” (51 mm) to 12” (306 mm) wide/deep:
	a. Any commercial softwood species, stud/standard grade unless otherwise noted or specified.
	b. Free of unruly warp or wind, bark, splits or major defects affecting the strength or stability of the board or ability to maintain line and level.
	5. Structural Framing lumber:  Nominal 2” (51 mm) to 4” (102 mm) thick X 2” (51 mm) to 12” (306 mm) wide/deep:
	a. Yellow Pine, Douglas Fir, Hemlock or other approved species, grade stamped.
	b. Not less than Construction grade for bearing stud walls and plates, unless noted otherwise.
	c. Not less than #1 and better for horizontal framing, unless noted otherwise
	d. Not less than Select Structural for horizontal free span framing where span to nominal depth ratio exceeds:
	1) Roof joists – 25/Roof Beams – 15
	2) Ceiling rafters - 20
	3) Floor joists – 18/Floor Beams – 12
	4) LVL and Glue Lam type products may be considered if appearance is not an issue.
	6. Boards:  1 in. (25 mm) to 2 in. (51 mm) thick; any commercial softwood species, unless otherwise shown or specified. Furring and grounds shall be minimum No. 1 Common Grade.
	B. Heavy timber structure, nominal 4” x 6” or larger primary members.
	1. May be Glue Lam, Micro Lam or similar manufactured timber product
	a. Sized on drawings
	b. Bending  Fb =2400 or greater min.
	c. Elasticity E = 1.8 x 106 min.
	d. Compression parallel Fc 750 min.
	e. Shear Fv =275 min.
	f. Waterproof glue
	2. May be Structural graded #2 or better, fir larch or southern yellow pine.
	a. Kiln dried,
	b. Straight
	c. Free of parallel to grain splits and major checks.
	d. Graded not less than 1500 psi in bending.

	C. Plywood:  CDX exposure rated and clearly stamped on material, thicknesses and listed on Drawings.
	1. 5 ply minimum.

	D. Rough Hardware:
	1. Any hardware used in treated lumber or plywood shall be stainless steel or finish rated for treated lumber exterior use.
	2. Any fasteners used in exposed to weather applications shall be stainless steel, or other corrosion finished appropriate for the application, zinc plated is not a weathering corrosion finish.
	3. Drawings may detail framing plates, and accessories:
	a. TECO, Simpson, Phoenix or similar, galvanized minimum.
	b. Details may use catalog numbers for one of the above, to establish shape, gage and load applications, but similar shapes by all may be used.
	4. Bolts:  FS FF-B-575C
	5. Nuts:  FS FF-N-836C
	6. Expansion Shields:  FS FF-B-561C (limited use, see Drawings)
	7. Lag Screws and Bolts:  FS FF-B-561C
	8. Toggle Bolts:  FS FF-B-588C
	9. Wood Screws:  FS FF-S-111C
	10. Nails and Staples:  FS FF-N-105B
	11. FABCO/H-3, or equal, Stainless Steel Top Seal Fasteners
	12. Top Seals/H-3 Stainless Steel, Carbon Steel and Cadmium plated as applicable with Weath-R-Seal washers
	13. Tuff Tites #305 Stainless Steel and Cadmium plated as applicable.
	14. Top Seal/H-3 stainless steel, cadmium plated and carbon steel (as applicable) structural screws.
	15. RED HEAD, Fastenal, Hilti or approved equal, structural rated stud anchors
	a. Wedge type, double wedge when noted
	b. Epoxy
	c. Drive in type
	E. Heavy timber connectors
	1. TECO, Simpson, Phoenix or similar, galvanized minimum.
	2. Details may use catalog numbers for one of the above, to establish shape, gage and load applications, but similar shapes by all may be used.
	3. See drawings for selections using Simpson catalog
	a. Miter intersection HSULC 412
	b. Perpendicular HUCTF 412
	c. Tie down HTS 30”
	d. All 16 gauge or heavier


	2.2. QUALITY ASSURANCE
	A. Grading Rules:
	1. Lumber grading rules and wood species shall conform with Voluntary Product Standard PS 20-75.
	2. Grading rules of the following associations shall also apply to materials produced under their supervision:
	a. Northeastern Lumber Manufacturer's Association, Inc. (NELMA).
	b. Southern Pine Inspection Bureau (SPIB).
	c. West Coast Lumber Inspection Bureau (WCLIB).
	d. Western Wood Products Association (WWPA).
	e. Redwood Inspection Service (RIS).

	3. Plywood shall conform to the following:
	a. Softwood Plywood - Construction and Industrial:  Product Standard PS 1-74.
	b. Hardwood Plywood:  Product Standard PS 51-71.


	B. Identify all lumber and plywood by official grade marks.
	1. Lumber:  Grade stamp to contain symbol of grading agency, mill number or name, grade of lumber, species or species grouping or combination designation, rules under which graded, where applicable, and condition of seasoning at time of manufacture.
	a. S-GRN:  Unseasoned.
	b. S-Dry:  Maximum nineteen percent (19%) moisture content.
	c. MC-15 or KD:  Maximum fifteen percent (15%) moisture content.
	d. Dense.

	2. Softwood Plywood:  Appropriate grade trademark of American Plywood Association.
	a. Type, grade, class and identification index.
	b. Inspection and testing agency mark.


	C. Requirements of Regulatory Agencies:
	1. Preservative Treated Lumber and Plywood:  American Wood Preservers Bureau, Quality Mark.



	3. EXECUTION
	3.1. PREPARATION
	A. Examine receiving surfaces and verify that no rot or detrimental condition such as poor anchorage exists.
	1. Application or installation of materials constitutes acceptance of existing application conditions.
	B. Verify all dimensions of in place and subsequent construction.
	1. Adjust framing or additional framing as needed to accomplish the intent of the work and as needed to complete the work properly.
	C. See Drawing Details.

	3.2. INSTALLATION
	A. Frame wood members to be close fit, set accurately to required lines and levels and secured rigidly in place in accordance with the Drawings.
	1. In continuous runs, stagger members of such as multiple member plates or curbs.
	2. Anchor all members typical to industry standards as a minimum.
	a. As detailed
	b. Sill plates not more than 48” anchor spacing, ½” bolts nor 12” from plate ends.
	c. Roof edge curbs, not less than 60 pounds per lineal foot pull off resistance any direction.
	3. Cut and fit framing, blocking etc. to accommodate the other work, other trades and MEP work.
	4. Interlock plate and curbing corners.
	B. Framing Roof perimeter
	1. Provide dimensioned wood for all framing, blocking, furring, nailing strips built into, or adjacent to, exterior masonry walls, wood in contact with concrete and wood in conjunction with roofing.
	a. Roof perimeter is intended to be infiltration tight, provide sealant, foam fill shields, and or insulation as need to accomplish this.




	06 2000 Finish Carpentry 2575
	Section 06 2000 - Finish Carpentry
	1. GENERAL
	1.1. WORK INCLUDES
	A. The Contractor shall provide finish carpentry as shown on the Drawings, required to execute the documents, and specified herein.
	1. Provide in accordance with requirements of Section 08200 Flush Wood doors.
	2. Verify all door sizes on the job.
	3. Install and reinstall hardware as indicated per drawing notes.
	4. Install new doors, frames, and hardware as noted on the Drawings, Sections 08 11 13, 08 14 00, and 08 71 00.
	5. Provide trim as required to complete the project.
	6. Provide 5/8" Type "X" gypsum wallboard and ceiling in all areas where single thickness material is designated.
	7. See Drawings for double twin layered separation wall between (E) and new addition.


	1.2. RELATED WORK
	A. Specified elsewhere:
	1. DIVISION 0 - PROCUREMENT REQUIREMENTS
	2. DIVISION 1 - ADMINISTRATIVE REQUIREMENTS
	3. 06 1000 - Rough Carpentry
	4. 06 4116 - Laminate Clad Cabinets
	5. 08 1113 - Hollow Metal Work
	6. 08 1400 - Flush Wood Doors
	7. 09 2116 - Gypsum Wallboard
	8. 09 9000 – Painting


	1.3. QUALITY ASSURANCE:  All custom woodwork shall comply with the applicable requirements of the AWI Quality Standards established by the Architectural Woodwork Institute.

	2. PRODUCTS
	2.1. MATERIALS
	A. Softwood for Paint Finish:  Ponderosa Pine, Sugar Pine, or Northern White Pine.
	B. Softwood Plywood:  Product Standard PS 51-71.
	C. Solid Core Doors.  See Section 08 1400.
	D. Hollow Metal Work.  See Section 08 1113.

	2.2. FABRICATION
	A. Exposed wood trim for natural finish shall be 3/4" clear select Birch or oak as is most compatible with surrounds.  Poplar allowed for painted wood trim.
	B. Install architectural trim plumb, level and in line; scribe to other finished work.  Miter corner on casing trim.  Provide blind fastenings and nailing to the extent feasible.  Set all exposed nails with a nail set below the surface of the wood and...


	3. EXECUTION
	3.1. INSTALLATION - GENERAL
	A. Examine all surfaces to receive the parts of the work that are specified herein.  Verify all dimensions of in-place and subsequent construction.  Application or installation of materials constitutes acceptance of conditions.
	B. Install architectural woodwork plumb, level and in line; scribe and cope to other finished work.  Miter corner on casing trim.  Provide blind fastenings and nailing to the extent feasible.  Set all exposed nails with a nail set below the surface of...
	C. Ease edges -- finish ready.
	1. 1/16" bevel on all exposed edges, trim, doors, etc.


	3.2. INSTALLATION OF METAL FRAMES
	A. Set metal frames accurately in location, in perfect alignment, plumb, straight and true.
	B. Brace frames to prevent displacement.  Extend frame anchorages below fill and finishes, except over membrane-waterproofed areas, or as shown otherwise.
	C. Anchor bottom of frames to floors with anchor bolts or with power fasteners.  Coordinate the installation of built-in anchors for wall and partition construction, as required with other work.

	3.3. INSTALLATION OF DOORS
	A. Apply hardware in accordance with the Hardware Manufacturer's instructions.
	B. Drill and tap for machine screws, as required.  Do not use self-tapping sheet metal screws except as otherwise shown or specified.
	C. Adjust door installation to provide uniform clearance at head and jambs and to contact stops uniformly.
	D. Remove and replace doors which are found to be warped, bowed, or otherwise damaged and cannot be properly fitted in frames.

	3.4. INSTALLATION OF FINISH HARDWARE
	A. Receive finish hardware as shown and called for on the drawings and/or sections of these Specifications.  Store in a locked space to prevent loss.
	B. Apply finish hardware as recommended by the Hardware Manufacturer and as required.  Fit lock and latch sets in their respective doors and remove before finishing of doors.  Reinstall hardware after finishing of doors is completed.
	C. Upon completion of finish hardware installation, adjust and lubricate hardware for proper operation.

	3.5. REHAB INSTALLATIONS
	A. Match existing conditions where encountered.



	06 4116 Plastic Laminate Clad Cabinets 2575
	Section 06 4116 – Plastic Laminate Clad Cabinets
	1. GENERAL
	1.1. DESCRIPTION
	A. Provide all laminate clad cabinetwork shown
	B. Provide all accessory items needed to complete the cabinetwork including coat rods, coat hooks, locks, shelf brackets, drawer guides, handles, hinges, catches and general hardware.
	1. Counter tops to solid surface:
	2. Provide 3” wire way grommets through top each side of each knee space.
	3. Coordinate with the Electric subcontractor to run power and communication work through the casework when applicable.
	C. ADA compliant
	1. 34” cabinet overall height
	2. 4” toe space

	1.2. RELATED WORK
	A. Specified elsewhere
	1. 06 1000 – Rough Carpentry


	1.3. QUALITY STANDARDS
	A. All work is to be in compliance with Architectural Woodwork Institute (AWI) Quality Standards
	1. Custom Grade for assembly, fit, finish, performance, laminate selection and construction methods.


	2. PRODUCTS
	2.1. CASEWORK - LAMINATE CLAD
	A. AWI quality grade:  custom grade.
	B. Construction:  Details shall conform to design.  Flush overlay or exposed face frame.
	C. Casework doors to be 3/4" plywood, plastic laminated both sides and edged.  Interiors may be liner material
	D. All shelves shall be laminated over 3/4" thick, 7 ply fir plywood

	2.2. PLASTIC LAMINATE
	A. Exposed surfaces:  to be high pressure Laminate, Formica, Nevamar, Wilson Art or approved equal submitted prior to bidding.
	1. Colors to be selected in each room.
	2. Tops will be acrylic solid surface.

	B. General Purpose 50 (.050") horizontal work surfaces and edges subject to high use, color and pattern to be selected.
	C. General Purpose 28 (.028") for vertical and medium use surfaces, color and pattern to be selected.
	D. Cabinet liner 20 (.020") for interior surfaces.
	1. Includes backs and shelves in open shelving condition.
	2. White, off white, gray or white on white patterned.

	E. Backer 20 (.020") for backs of doors and any surface not rigidly supported and anchored to resist warp, wind or curling.
	F. All surfaces not otherwise anchored against warping shall be backed whether in view or not.

	2.3. CASEWORK HARDWARE
	A. All cabinet hardware shall be furnished and installed by the casework manufacturer.  Hardware to be as follows:
	1. Drawer guides:  manufacturer's standard roller guide.
	2. Shelf standards and brackets:  type optional with manufacturer, adjustable as shown on drawings.
	3. Hinges:  2-1/2" .083 (3" on 1" or heavier doors).  Chrome finish.
	4. Catches:  Nylon roller type.
	5. Pulls:  Epco MC427 or equal, 1/2" diameter aluminum X 3" long.
	6. Clothes poles:  optional with manufacturer, chrome.
	7. Clothes hooks:  Ives #572 or equal.
	8. Locks:  Five (5) disc tumbler casework locks.


	2.4. TOPS
	AWI Custom Grade:  custom, solid surface (4') backsplash and side splash at walls.
	1. Shall be able to support 250 lbs. at any location, framed or backed as necessary.
	2. Solid surface material
	a. Corian
	b. Wilson Art
	c. Maganite
	d. Formica
	e. Or equal submit prior to bidding for approval.


	2.5. CABINET BOX
	A. AWI Custom Grade, 3/4" plywood basic construction.
	1. Provide bracing and corner hardware as required for rigid sturdy construction.
	2. Backs against walls may be less than 3/4", select for service, backed or supported to not present a flimsy or unstable performance.
	3. Cabinets to be fully plastic laminate lined.
	4. Coordinate adjacent cabinets for alignment and fit.
	5. 4” toe space


	2.6. DRAWERS
	A. Drawers by definition shall have full height sides and backs.
	1. Full height means drawer face height less ½” side clearance below horizontal box frame drawer fits into.
	B. Drawers to be backer laminate lined.
	C. Drawer guides
	1. BHMA A156.9 type B05091
	2. Full extension, side mount, zinc plated steel
	3. Heavy duty
	a. Full extension
	b. not less than 150 pound capacity,
	c. soft close style.
	d. Easily released for drawer removal.
	2.7. WINDOW SILL/STOOL
	A. 3/8” or heavier solid surface (Corian or similar)
	1. Approximately 1” overhang to actual masonry face
	2. Rounded corners.
	3. Set with silicone adhesive-sealant


	3. EXECUTION
	3.1. INSTALLATION
	A. Cabinetwork shall be set level and square with surrounds.  Provide filler strips and sealant as needed to finish installation.
	B. Provide mechanical counter anchors for counter top joints.  Joint shall be tight and uniform.  Install with sealant in joint before tightening and clean off immediately.
	C. Coordinate with mechanical and electrical trades for installation services.
	D. All tops shall be mechanically anchored to base cabinets.
	E. All cabinetwork shall be mechanically anchored to floors and walls.
	F. Apply resilient base to all cabinets with flooring work.
	3.2. Shelving and coat hook and coat rod accessories
	A. See drawings sheet A-5.4 for shelving hardware and coat rack and coat hooks.  Coordinate with hardware provider for who is providing and installing.



	07 1000 Thermal Insulation
	DIVISION 7 – Thermal and Moisture Protection
	07 1000 – Thermal Insulation
	1. GENERAL
	1.1.  WORK INCLUDES
	A. Foundation Insulation
	B. Miscellaneous Insulation.

	1.2. ALTERNATE BID WORK INCLUDES
	A. Additional area

	1.3. UNIT COST WORK INCLUDES
	A. None
	1.4. RELATED WORK
	A. Roof and wall insulation in Pre-Engineered Building package 13 1200
	B. Alternate Foam Insulation systems 07 2119


	2. PRODUCTS
	2.1. MATERIALS
	A. Foundation Insulation
	1. 24” by full perimeter 2” closed cell Polystyrene such as Styrofoam blue or pink board
	B. Miscellaneous Insulation
	1. Fiberglass, mineral wool or local Spray foam materials to create fully insulated infiltration tight enclosure.



	3. EXECUTION
	3.1. INSTALLATION
	A. Properly installed to provide continuous insulation barrier in building and foundation in accordance with IECC 2018
	B. Insulation to be properly secured to provide long term service without displacement from normal exposure.  Openings in structural decking.



	07 2119 Spray Foam insulation systems
	DIVISION 07 – THERMAL AND MOISTURE PROTECTION
	Section 07 2119 – Coated Foam Insulation
	PART 1 - GENERAL
	1.1 SCOPE OF WORK
	1.2 QUALITY  ASSURANCE
	1.3 SUBMITTALS
	1.4 PRODUCT DELIVERY, STORAGE, & HANDLING
	1.5 JOB & ENVIRONMENTAL CONDITIONS (CAUTIONS AND WARNINGS)
	1.6 SAFETY
	1.7 WARRANTY
	PART 2 - PRODUCTS
	• Tiger Foam by Commercial Thermal solutions
	Foam Products division
	2812 29th SW 29th Court
	Cape Coral Florida, 33914
	Phone 732-927-2090
	• Johns Manville JM Corebond III
	PO Box 5108
	Denver Colorado
	800-654-3103
	• Carlisle PremiSEAL
	2.2 POLYURETHANE  FOAM
	2.3 URETHANE SEALANT:
	2.4 FINISH COAT: Acrylic or polyurethane
	2.5 PRIMERS
	PART 3 - APPLICATION
	B. Foam Application
	C. Coating Application: (Note: Total dry mil thickness minimum)
	D. TOP coat with intumescent coating for fire and smoke protection.
	PROTECTION AND CLEAN-UP PROTECTION
	CLEAN-UP

	07 9200 Sealants & Caulks 2575
	DIVISION 7 – THERMAL & MOISTURE PROTECTION
	Section 07 9200 – Sealants & Caulks
	1. GENERAL
	1.1. WORK INCLUDED
	A. Contractor shall provide caulking and sealing of joints as shown on Drawings and specified herein, including backup fillers where required.

	1.2. RELATED WORK
	A. Specified elsewhere:
	1. 07 1916 – Moisture Repellent
	2. 07 6200 - Sheet Metal Flashing & Trim
	3. 08 1113 - Hollow Metal Work


	1.3. SUBMITTALS.  Submit the Manufacturer's literature, materials description and installation instructions for each compound and filler in accordance with 01340.
	1.4. HANDLING & STORAGE
	A. When the Contractor chooses a product for a particular use for a sealant or caulk specified, that same product shall be used throughout the project for that specific assignment.

	1.5. WARRANTY
	A. Sealant Manufacturer:  Contractor shall certify per Section 01 7800, as applicable.
	1. Material performance - twenty (20) years against shrinkage and hardening - implied and advertised.
	2. Loss of bond to substrate - five (5) years - Contractor or Manufacturer's Warranty.



	2. PRODUCTS
	2.1. MATERIALS
	A. Exterior for metal-to-metal, metal-to-glass and for glass-to-glass installations.
	1. Sealants shall be one (1) part type - silicone
	2. Serviceable life expectancy shall be twenty (20) year minimum in Manufacturer's printed material for applications proposed.
	3. Approved products are as follows: (Select proper product from product family).
	a. General Electric Silicone Series 1200.
	b. Dow Chemical CCS/CWS Silicone Rubber Sealant.


	B. Exterior grade for masonry-to-masonry, metal-to-masonry, wood-to-masonry, and glass-to-masonry.
	1. Material's serviceable life expectancy shall be twenty (20) year minimum in Manufacturer's printed material for the applications proposed – one (1) part urethane.
	2. Approved products are as follows:
	a. Sonneborn NP-1
	b. Silaflex 1A
	c. Vulkem 116
	d. Tremco Mono
	e. Dow Corning CCS/CWS
	f. Select a sealant type appropriately recommended by the manufacturer for the application and as preferred by the installation contract best experience.


	C. Interior grade caulk shall be one (1) part, paintable.
	1. Chemical make-up shall permit 5% joint movement from 20 deg. F  to 110 degrees F and shall be skinning type.
	2. Approved products are as follows:
	a. DAP Latex Caulk
	b. Pecora BC 158
	c. Tremco Butyl Sealant


	D. On grade horizontal joints, exterior/interior grade sealant shall be one (1) part, self-leveling for concrete contraction/expansion joints.
	1. Approved products are as follows:
	a. Sonneborn Sonolastic S.L.1
	b. Vulkem 45
	c. Dow Chemical 880
	2. If slope will cause flow, use one (1) part urethane listed above.



	2.2. JOINT FILLER / BACKER
	A. Joint Filler/Backer, closed-cell polyethylene approved products shall be as follows:
	1. Ethafoam by Dow Chemical.
	2. Expand-O-Foam by Williams Products, Inc.
	3. Filler Foam FF-4 by Progress Unlimited, Inc.
	4. Safe-T-Grip Filler Gasket by Structural Specialties Corp.


	2.3. JOINT CLEANER.  Joint cleaner shall be that cleaner recommended by Sealant Manufacturer for specific joint surface and conditions.
	2.4. JOINT PRIMER AND SEALER.  Joint primer and sealer shall be those compounds recommended by Sealant Manufacturer for the specific joint surface and conditions.

	3. EXECUTION
	3.1. PREPARATION
	A. Examine all surfaces to receive the parts of the work specified herein.  The application or installation of materials constitutes acceptance of the substrate.
	B. Clean surfaces and remove protective coatings that may fail in adhesion or interfere with bond of compound so surfaces are free of deleterious substances which might impair the work.
	C. Prime surfaces per the Sealant Manufacturer's instructions.
	D. Install bond breakers in locations and of type recommended by the Sealant Manufacturer to prevent bond or sealant to surfaces where such bond might impair the performance of the sealant.

	3.2. INSTALLATION
	A. Install all materials in accordance with Manufacturer's printed instructions.  Unless otherwise directed, conform as follows:
	1. Compounds shall not be installed at temperatures below 40 deg. F unless the Manufacturer specifically permits the application of his materials at a lower temperature.
	2. If job conditions require installation of compounds below the minimum installation temperatures recommended by the Manufacturer, consult the Manufacturer's Representative and establish the minimum provisions required to ensure the satisfactory work.
	3. Confine compounds to joint areas shown.  Use masking tape to prevent staining of adjoining surfaces, spillage and/or migration of the compound out of joints.  Tool surfaces to shape shown or, if none is shown, to a flush or slightly concave surface...
	4. In joints which are not subject to traffic, apply sealants to a minimum depth of 50% of the normal joint width but not less than 3/8" or more than 1/2" deep.
	5. Apply non-elastomeric compounds in exposed joints with the depth of compound not less than the joint width.
	6. Use appropriate sealants for all exterior joints and for the interior joints subject to movement, except traffic expansion and contraction joints and for all exterior and interior expansion traffic joints in concrete and tile work.
	7. Use paintable sealant for all interior joints at locations to be painted not subject to movement in excess of 5%.
	8. Pouring sealants shall be poured over a bond breaker tape joint filler. The joint shall be masked off adequately to assure a clean, flush and finished installation.
	9. Sealants and caulks shall be a color selected to blend with adjacent material color.

	B. Installations shall be neatly executed, smooth and regular in appearance, no lumps or globs or smears onto adjacent surfaces.  Tool when appropriate.

	3.3. SEALANT COLOR SELECTION
	A. Sealant shall generally match surrounds for color.
	1. Coordinate with Architect/Engineer regarding colors to insure approval.
	2. Once a Manufacturer's product has been established for a use, that same product shall be used throughout the project for the particular situation and background.


	3.4. SEALANT APPLICATION
	A. For exterior/building envelope conditions:  Select the proper sealant to provide resistance to air or water infiltration at all exterior envelope joints, connections of dissimilar materials:
	1. Wall expansion joints
	2. Door & windows
	a. Bed all thresholds in urethane sealant.

	3. Wall penetration
	4. Abutting dissimilar materials
	5. As needed to control infiltration
	a. Water
	b. Air
	c. Vermin and insects


	B. Appearance conditions:  Throughout the interior of the construction provide sealants as needed to visually finish all installations.
	1. Wall expansion joints
	2. Construction joints
	3. Abutting dissimilar materials
	4. Wall, floor and ceiling penetrations
	5. Joints subject to water penetration
	6. Irregular joints
	7. Unintended gaps, cracks or openings such as at poorly executed electrical device cover plates
	C. Kitchen, Restrooms, etc.
	1. Use appropriate approved sealants as needed for compliance with regulations and good housekeeping practice.




	08 1113 hollow metal 2575
	DIVISION 8 – DOORS & WINDOWS
	Section 08 1113 – Hollow Metal Work
	1. GENERAL
	1.1. WORK INCLUDED
	A. The General Contractor shall provide hollow metal doors, frames, sidelights and vision panel frames as shown on the Drawings and specified herein.
	1. Contractor shall verify quantities.
	2. Contractor shall verify conditions to fit all work
	3. Interior doors 5/8” undercut.
	B. Schedule of doors and hardware sets at the end of Hardware section 08 7100

	1.2. RELATED WORK
	A. Specified elsewhere:
	1. DIVISION 00 - PROCUREMENT REQUIREMENTS
	2. DIVISION 01 - ADMINISTRATIVE REQUIREMENTS

	B. See Door Schedule shown on the Drawings.

	1.3. SUBMITTALS
	A. Submit shop drawings in accord with 01 3300.  Show type of door and frame for each opening, full scale sections of all typical members, dimensioned elevations, anchors, reinforcements, and other required components.
	1.4. HANDLING AND STORAGE
	A. Handle and store doors and frames at the job site in such a manner as to prevent damage.  Wrappings or coverings shall be removed upon arrival of doors at the job site.


	2. PRODUCTS
	2.1. MATERIALS
	A. Structural Steel Shapes:  ASTM A36-70a.
	B. Sheet Steel:  ASTM A 366-72, commercial quality, cold rolled, stretcher leveled.
	C. Galvanized Steel ASTM A 366-72 .5 oz/square foot per side.
	D. Primer:  Phosphate treated, gray zinc chromate baked on inside and outside of all sections.

	2.2. MANUFACTURERS
	A. Acceptable manufacturers of standard 16-gauge doors and frames:
	1. Steelcraft - Cincinnati, Ohio
	2. The Ceco Corporation - Chicago, Illinois
	3. Mesker Door Co., Inc., Huntsville, AL
	4. Fenestra Corporation - Erie, Pennsylvania
	5. Curries Co., Mason City, IA
	6. Amweld Building Products, Garrettsville, OH


	2.3. FABRICATION
	A. Fabricate hollow metal doors and frames as shown on the Drawings and in accordance with best shop practices.  Frames shall be welded rigid, neat in appearance, and free from defects.  Field measurements shall be taken as required for coordination w...
	B. Form exposed surfaces free from warp, wave and buckle, with all corners square, unless otherwise shown.  Set each member in proper alignment and relationship to other members with all surfaces straight and in a true plane.
	C. Reinforce members and joints with steel plates, bars, rods or angles for rigidity and strength.
	D. Conceal all fastenings unless otherwise shown or specified.
	E. Provide combination type hollow metal door frames to be used as both door buck and trim, formed to profiles.
	F. Unless otherwise shown, fabricate all interior frames of 16 gauge steel primed steel.  Exterior frames shall be 14 gauge galvanized and primed.
	G. All corners shall be welded and ground smooth exhibiting a neat smooth flush finish.
	1. Provide proper returns at all edges.

	H. Doors and frames shall be mortised and reinforced for hardware in accordance with the Hardware Manufacturer's instructions and templates.  Reinforcing shall be drilled and tapped to receive hinges, locks, strikes, and closers. Cover boxes shall be ...
	I. Make provisions for installing rubber door mutes on interior door frames.  Three (3) for single frames.
	J. Provide internal reinforcement for surface mounted hardware in frames to match locations shown or specified for doors.
	K. Furnish at least three (3) adjustable metal anchors in each jamb of shapes, sizes and spacing shown or required for anchorage into adjoining wall construction.  Fabricate joint anchor of steel no lighter than gauge used for the frame, unless otherw...
	L. Floor anchor clips for each jamb shall be not less than 14-gauge steel with two anchor holes and welded to frame.  Terminate bottom of frames at the indicated finished concrete floor level.
	M. Miter, fit, weld, and grind smooth corners of panel moldings for glass panels to form continuous frames around panels.  Furnish removable moldings of minimum 18-gauge steel.  Secure removable moldings with not less than No. 6 x 32 Phillips, oval-he...
	N. Door shall be as follows:
	1. 1-3/4" thick. Typically 7’2” high, see schedule in 08 7100 for widths.
	2. 16-gauge face sheets.
	a. See door schedule for 14-gauge FEMA equivalent door construction
	3. 16-gauge edge channels
	a. See door schedule for 14-gauge FEMA equivalent door construction.
	4. 1/8" beveled lock side.
	5. S.D.I. Type III extra heavy-duty seamless full flush.
	6. Foam filled core on exterior doors – honeycomb interior doors
	7. Cut out mortise and reinforce for hardware mounting.
	8. 7-gauge drilled and tapped hardware.
	9. 5/8” undercut all interior doors.
	10. Louvers to be heavy gauge sight tight style
	11. Glazing in exterior doors to be clear, insulated, laminated glass low ‘e’

	O. Frames shall be as follows: One (1) new metal frame.
	1. Standard 5 ½” X 2” jambs, 2” head.
	2. Stops 5/8" deep X 1-15/16"
	3. Loose stops for glazed frames shall be 1/2" thick X 1-1/4" wide - screw anchored to frames.

	P. Top and bottom edges all doors shall be closed with a continuous recessed channel not less than 16-gauge, extending full width of door and spot welded to both faces.  Both vertical edges of doors shall be leveled 1/8" in 2".
	Q. Provide clearances for hollow metal doors of 3/32" at jambs and heads, 1/8" at meeting stiles for pairs of doors and 3/8" at bottom where no threshold is required.  3/8" to increase 1/4" where door swings over carpet.  Where a threshold is shown, p...
	R. In addition to other requirements for hollow metal doors and frames specified herein, comply with the label requirements of the National Fire Protection Association and applicable local codes. Fabricate doors and frames in accordance with the requi...
	S. Provide accessories for doors per the Drawings and per Section 08 7100.
	T. Exterior Doors and frames to be Galvanized and foam core insulated doors with kerf frame and integral weatherstripping, insulated frames.

	2.4. SHOP PAINTING
	A. Thoroughly clean all metal surfaces of loose scale, shavings, filings, dirt and other deleterious materials by using wire brushes or other effective means.  Remove grease and oil by solvent cleaning.
	B. Chemically treat all surfaces with phosphate compound to assure maximum paint adherence.  Apply one coat of primer, baked on. Cover all surfaces without runs, smears or bare spots.  THOROUGHLY PRIME JAMBS INSIDE AND OUTSIDE.
	C. Prime coat inside surfaces of frames.
	D. Prime coat inside surface of all removable stops, as well as the frame area covered by such stops.


	3. EXECUTION
	3.1. PREPARATION
	A. Examine job site conditions to receive the work.  Installation shall confirm acceptance of job site conditions and preparation.
	B. Verify all dimensions of in place and subsequent construction.

	3.2. INSTALLATION
	A. All items shall be set in their correct locations as shown on details and shall be level, square, plumb and at the proper elevations and in alignment with other work.
	B. All interior and exterior joints between glass, framing and mullion members shall be tightly sealed with elastomeric sealant in order to assure a vibration free and watertight installation.
	C. All materials shall be screwed in place using backing, masonry plugs or anchor straps as applicable.
	D. Where moldings are joined, they shall be accurately cut and fitted to result in a tightly closed joint.
	E. After erection, protect exposed portions of framing from damage by grinding and polishing machines, plaster, lime, acid, cement or other harmful compounds.
	F. All doors and frames to be primed and receive two (2) coats satin DTM latex paint.  See Section 09 9000.
	3.3. Schedule of doors and hardware sets see end of Hardware section 08 7100.



	08 3113 Access Doors
	1. GENERAL
	1.1. WORK INCLUDES
	A. Provide Access doors as noted on drawings
	1. Mechanical room to under stairs 24 wide x 30” high, sill at 18” above floor.
	2. Provide four (4) ceiling access panels 24” x 24” for location to service plumbing and/or HVAC.  These will be located in the drywall ceilings, office, Rest room Hallway and/or Break Room as directed on site.


	1.2. RELATED WORK
	A. Specified elsewhere:
	1. 04 2000 - Unit Masonry
	2. 09 216 Gypsum Drywall


	1.3. QUALITY ASSURANCE
	A. Materials shall be installed by persons experienced in installation of this type material.
	1. Installation shall comply with manufacturer’s recommendations, binding, warped, crooked or oil canning not acceptable.


	1.4. SUBMITTALS
	A. Submit the following:
	1. Shop Drawings or Manufacturer’s Literature to fully describe installation, details, assembly.
	2. Operation and Maintenance materials.



	2. PRODUCTS
	2.1. MATERIALS
	A. Mechanical Room to stair 14 gauge primed steel medium security such as Babcock Davis BMTP3232.
	B. Ceiling access doors maybe 16 gauge.
	1. Similar products by other manufacturers may be employed, this is a genric specification, see below.

	C. Wall mount to CMU – surface frame
	D. Thumb turn locking mechanism

	2.1. MANUFACTURERS
	A. Nystrom, 9300 73rd Avenue North, Minneapolis, MN 55428
	PH. 1.800.547.2635
	B. Babcock Davis 9300 73rd Avenue North Brooklyn Park MN 55428, Phone 888 412 3726
	C. Acudor, info@acudor.com, 973 575 5120 or 800 722 0501
	D. Best Access doors available on line
	E. Or equal, Bilco, Durared


	3. EXECUTION
	3.1. INSTALLATION
	A. Installation shall follow instruction of manufacturer.
	B. Use not less than (4) Jamb fasteners 5/16” x 3” Tapcons or equal surface and (4) into side jambs at least 2” separation

	3.1. CLEANING
	A. All material to be left in clean condition. smooth operating, adjusted for easy operation.



	08 3600 overhead sectional doors
	DIVISION 08 – DOORS AND WINDOWS
	08 3600 – Overhead Sectional Doors
	PART  1   GENERAL
	1.1 SECTION INCLUDES
	A. Commercial sectional doors.
	B. Electric Operators
	C. Remote controls

	1.2 RELATED SECTIONS
	A. Division 32- Chain Link fence and automatic gates
	B. Division 13 Section 13 1200 Pre-engineered buildings.
	C. Division 26 - Electrical.

	1.3 REFERENCES
	A. ASTM A 653/A 653M - Standard Specification for Steel Sheet, Zinc-Coated (Galvanized) or Zinc-Iron Alloy-Coated (Galvannealed) by the Hot-Dip Process.
	B. ASTM C 518 - Standard Test Method for Steady-State Thermal Transmission Properties by Means of the Heat Flow Meter Apparatus.
	C. ASTM E 283 - Standard Test Method for Determining the Rate of Air Leakage Through Exterior Windows, Curtain Walls, and Doors Under Specified Pressure Differences Across the Specimen.
	D. ANSI/DASMA 105 – American National Standard Institute Test Method for Thermal Transmittance and Air Infiltration of Garage Doors
	E. ASTM A 123 – Standard Specification for Zinc (hot-dipped galvanized) coatings on iron and steel products.
	F. ASTM A 229 - Steel wire, oil-tempered for mechanical springs.
	G. ASTM E 330 - Structural performance of exterior windows, curtain walls, and doors by uniform static air pressure difference.
	H. ASTM E 413 - Classification for Rating Sound Insulation
	I. ASTM E 90 - Standard Test Method for Laboratory Measurement of Airborne Sound Transmission Loss of Building Partitions and Element.
	J. ASTM A 924 - Standard Specification for General Requirements for Steel Sheet, Metallic-Coated by the Hot-Dip Process.
	K. ASTM B 221 - Standard Specification for Aluminum and Aluminum-Alloy Extruded Bars, Rods, Wire, Profiles, and Tubes.
	L. UL 325 - Standard for Door, Drapery, Gate, Louver, and Window Operators and Systems Current Edition, Including All Revisions.
	M. ANSI/DASMA 108 - Standard Method for Testing Sectional Garage Doors, Rolling Doors and Flexible Doors: Determination of Structural Performance Under Uniform Static Air Pressure Difference
	N. ANSI/DASMA 102 - Specifications for Sectional Overhead-Type Doors
	O. ANSI/DASMA 115 - Standard Method for Testing Sectional Doors, Rolling Doors, and Flexible Doors: Determination of Structural Performance Under Missile Impact and Cyclic Wind Pressure
	P. FDA 21 CFR 177.1520 - Olefin polymers

	1.4 SUBMITTALS
	A. Submit under provisions of Section 01300.
	B. Product Data:  Manufacturer's data sheets on each product to be used, including:
	1. Preparation instructions and recommendations.
	2. Storage and handling requirements and recommendations.
	3. Installation methods.

	C. Performance Standards:  Provide test data validating the following:
	1. Door Section:  Gloss retention, fade resistance, FDA compliance, cold crack performance, load to rebound, dent resistance impact.
	2. Drive Train:  Spring cycle life, track, hinges, rollers, cable assembly, cable strength.
	3. Door Assembly:  Thermal performance, deflection, wind load.

	D. Shop Drawings:
	1. Provide drawings indicating track details, head and jamb conditions, spring shafts, anchorage, accessories, finish colors, patterns and textures, operator mounts and other related information.
	2. Regulatory Requirements and Approvals:  Provide shop drawings in compliance with local Authority having Jurisdiction (AHJ).

	E. Certifications:
	1. Submit manufacturer's certificate that products meet or exceed specified requirements.
	2. Submit installer qualifications.

	F. Selection Samples:  For each finish product specified, two complete sets of color chips representing manufacturer's full range of available colors and patterns.
	G. Verification Samples:  For each finish product specified, two samples, minimum size 6 inches (150 mm) square, representing actual product, color, and patterns.

	1.5 QUALITY ASSURANCE
	1.6 DELIVERY, STORAGE, AND HANDLING
	A. Store products in manufacturer's unopened packaging until ready for installation.


	1.7 PROJECT CONDITIONS
	A. Maintain environmental conditions (temperature, humidity, and ventilation) within limits recommended by manufacturer for optimum results. Do not install products under environmental conditions outside manufacturer's recommended limits.
	1.8 WARRANTY
	A. Provide manufacturer’s standard warranty against defects in material and workmanship, as further described with each model in Part 2 of this Section.
	B. Warrant the electrical operator and component parts for two (2) years against defects in material and workmanship.
	C. Warrants the electrical operator and component parts against defects in material and workmanship for three (3) years.


	PART  2   PRODUCTS
	2.1 MANUFACTURERS
	A. Listing as an acceptable manufacturer may not mean all manufacturers have an identical product to this specification, but they have a generically similar product with minor manufacturing variances.
	B. Acceptable Manufacturer, Heavy commercial Thermal sectional doors, 20 gauge galvanized exterior skin, 26/27 gauge galvanized interior skin, factory finished, exterior color to be selected.
	1. Raynor,  ThermaSeal TM 320, 815-288-1431; Fax:  888-598-4790;
	2. Coplay, Model 3722,  Contact  800-225-6729

	Overhead Doors, Thermacore 596, Contact 800-929-3667
	3. Wayne Dalton, ThermoSpan 200-20, Contact  855-493-3667
	C. Requests for substitutions will be considered in accordance with provisions of Section 01600.

	2.2 SECTIONAL THERMAL SANDWICH DOOR
	A. Doors
	1. Operation

	a) Provide doors designed for electric motor operation, with manual override capability in event of power or operator failure.
	2. Jamb Construction

	a) Steel jambs with self-tapping fasteners
	3. Structural Performance Requirements

	a) Wind Loads: 15 psf design load/ pass 20 psf test load standards.
	4. International Energy Conservation Code (IECC) Requirements:

	a) Air Infiltration – Maximum air leakage of 0.4 cfm/ft2 is required.  Testing shall be in accordance with DASMA 105 test procedure.
	b) Insulation R-17.5
	B. Construction
	1. Sections shall be pressure bonded to injected polyurethane foam insulated core. Hinge reinforcement strips shall be 20 gauge galvanized steel, located within section interior. End stiles and reinforcements to be 16 gauge galvanized steel.
	2. Material:  Steel sandwich construction, 2 inches thick, roll formed from commercial quality, hot-dipped galvanized (G40 exterior) steel complying with ASTM A 653. Exterior skin shall be constructed of 20 gauge steel and interior skin shall be 26/27...
	3. Finish:  Exterior skin to have two coats of paint, one primer coat and one finish coat.
	a) Enamel paint finish, color as selected by Architect from Manufacturers standard pallet
	b) Manufacturer’s that offer white only, include DTM field finish in color to be selected.

	4. Insulation:  Expanded polyurethane with an R-value of 17.5.
	5. Seals: Interior and exterior skins to be separated by a molded thermal break and weather seal along section joint. Bottom of door to have flexible U-shaped vinyl seal retained in aluminum rail. Optional dual-durometer vinyl blade seal on top sectio...
	6. Trussing:  Doors designed to withstand specified windload. Deflection of door in horizontal position to be maximum of 1/120th of door width.
	A.


	C. Windows:
	1. Three (3) per door, third section up nominal 5’ above floor.
	2. Size:  24 inches by 12 inches.
	a) Insulated, thermal sealed two panes of 1/8 inch thick tempered clear glass.


	D. Track:
	1. Material:  Hot-dipped galvanized steel (ASTM A 653), fully adjustable for adequate sealing of door to jamb or weather seal.
	2. Configuration Type: Normal Headroom.
	3. Track Size: 3 inches
	4. Jamb Type:  Steel.
	a) Mounting:  Floor-to-shaft angles. 13 gauge (2.2 mm) minimum continuous angles from floor, past header, up to door shaft. Angle Size:  3-1/2 x 5 inches (89 x 127 mm) on 3-inch track.
	b) Finish: Galvanized



	E. Counterbalance:
	1. Counterbalance System:  Provided with aircraft-type, galvanized steel lifting cables with minimum safety factor of 5. Torsion Springs consisting of heavy-duty oil-tempered wire torsion springs on a continuous ball-bearing cross-header shaft.
	a) Spring Cycle Requirements:  High cycle:  75,000 cycles.


	F. Hardware:
	1. Hinges and Brackets:  Fabricated from galvanized steel
	2. Track Rollers:  3 inches (76.2 mm) diameter consistent with track size, with hardened steel ball bearings.
	3. Perimeter Seal:  Provide complete weather stripping system to reduce air infiltration. Weather stripping shall be replaceable.
	a) For bracket mounted doors provide climate seal or vinyl seal with aluminum retainer.

	b) For angle mounted doors provide angle clip-on seal.
	4. Furnish door system with locks:  Exterior lock with five-pin tumbler cylinder, night latch and steel bar engaging track.
	5. Furnish door system with locks:  Interior lock with dead bolt provided with hole to receive padlock provided by Owner.

	G. Limited Warranty:
	1. Warrant the door sections against defects in material and workmanship, and deterioration due to rust-through and/or delamination of the insulation from the steel skins for ten years from date of delivery to the original purchaser.
	2. Window components are warranted against defects in material and workmanship for one year from date of substantial completion.
	3. All hardware and spring components against defects in material and workmanship for one year (or cycle life of the springs) from date of substantial completion.
	4. All additional Limited Warranties in accordance with manufacturer’s full standard literature and advertised features.

	2.3 ELECTRIC OPERATORS
	A. Center overhead lift, 3/4 hp or larger as recommended by the door manufacturer’s printed recommendation,
	1. Operator to be heavy duty high cycle design, chain operation with soft stop feature such as Overhead Door RHX.
	a) Electrical Requirements:  208v 3 phase.
	b) Duty Cycle:  30 cycles/hour or 300 cycles/day.
	c) Control Wiring:  Solid state circuitry with provisions for connection of safety edge to reverse, external radio control hook-up and maximum run timer. Provisions for timers to close, monitored reversing devices, mid stop and lock bar sensor capabil...
	a) Provide three button momentary contact "open-stop", constant pressure on close (can be changed to momentary to close).
	b) Custom wiring.
	d) Entrapment protection:
	a) NEMA 4X Monitored photo electric eyes mounted on jambs.
	e) Soft stop function up and down.
	2. Remote operators
	a) Three button remote operators, provide two per door
	b) Coordinate remotes with gate operator, such that each truck can have operator operate both the gate and the respective stall overhead door.
	c) Remotes are to be permanently labeled to match the stall identification.
	2.4 DOOR IDENTIFICATION
	A. Each Overhead door shall have permanent identification signage provided:
	1. Above the door head. 12” x 12” 1/8” aluminum sign Black on reflective white above the door head, Upper case letters A starting at South East door.
	2. Center of the door, third section down 10” letter, stenciled on in DTM, urethane sign paint, or applied exterior rated vinyl number.




	PART  3   EXECUTION
	3.1 EXAMINATION
	A. Do not begin installation until substrates have been properly prepared. Verify that site conditions are acceptable for installation of doors, operators, controls and accessories. Ensure that openings are square, flush and plumb.
	B. If substrate preparation is the responsibility of another installer, notify Architect of unsatisfactory preparation before proceeding.

	3.2 PREPARATION
	A. Clean surfaces thoroughly prior to installation.
	B. Prepare surfaces using the methods recommended by the manufacturer for achieving the best result for the substrate under the project conditions.

	3.3 INSTALLATION
	A. General:  Install door, track and operating equipment complete with all necessary accessories and hardware according to shop drawings, manufacturer's instructions.
	B. Lubricate bearings and sliding parts, and adjust doors for proper operation, balance, clearance and similar requirements.

	3.4 PROTECTION
	A. Clean installed products in accordance with manufacturer's instructions prior to Owner's acceptance. Remove and legally dispose of construction debris from project site.
	B. Remove temporary coverings and protection of adjacent work areas. Repair or replace installed products damaged prior to or during installation.
	C. Lubricate bearings and sliding parts, assure weather tight fit around door perimeter and adjust doors for proper operation, balance, clearance and similar requirements. Protect installed products until completion of project.
	D. Touch-up, repair or replace damaged products before Substantial Completion.
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	DIVISION 8 - DOORS & WINDOWS
	Section 08 5113 - Aluminum Windows
	1. GENERAL
	1.1. WORK INCLUDED
	A. Furnish and install aluminum architectural thermal break windows complete with hardware and related components as shown on the drawings and specified in this section.
	1. Type:  Fixed FEMA ISS 500 rated windows
	2. Commercial grade awning operable window.
	3. Comply with 2018 IEC / Climate Zone 5.


	1.2. RELATED WORK
	A. Specified elsewhere:
	1. Division 1 – Administrative Requirements


	1.3. TESTING
	A. Test Units
	1. Air, water and structural test unit sizes and configuration shall conform to AAMA / WDMA / CSA 101 / I.S. 2 / A449 AW Performance grade AW 70.
	2. Thermal and infiltration test unit sizes shall be 4'-0" X 6'-0".  Test unit shall consist of a single typical vent.

	B. Test Procedures and Performance
	1. FEMA  storm Shelter window (Break Room)
	a. Window assembly shall be FEMA 3561 ICC 500 compliant assembly
	1) Framing
	2) Anchor system
	3) Glazing, polycarbonate and tempered.
	b. Anchorage system to be compliant as tested, into CMU or provide a hot dip galvanized steel mounting frame anchored to masonry as required to meet anchorage requirements.
	2. Exterior windows, Office
	a. Sight lines to be similar to FEMA window.
	b. Thermal Aluminum
	c. May be set into pre-engineered building envelope with wider sill inside and trimmed to closeor in CMU with exterior closures and weather tight surrounds and sill flashing.
	3. Air Infiltration Test
	a. With window sash and ventilators closed and locked, test unit in accord with ASTM E 283 at static air pressure difference of 6.24 psf.
	b. Air infiltration shall not exceed .10 cfm per foot of perimeter crack length.
	c. Comply also with 2012 IEC.

	4. Water Resistance Test
	a. With window sash and ventilators closed and locked, test unit in accord with ASTM E331 at static air pressure difference of 12 psf.
	b. There shall be no uncontrolled or accumulated water leakage to the interior.

	5. Uniform Load Structural Test
	a. With window sash and ventilators closed and locked, test unit in accord with ASTM E330 at a static air pressure difference of 70 psf positive pressure and 70 psf negative pressure.
	b. At conclusion of test there shall be no glass breakage, permanent damage to fasteners, hardware parts, support arms or actuating mechanism, not any other damage which would cause the window to be inoperable.

	6. Condensation Resistance Test (CRF)
	a. With window sash and ventilators closed and locked, test unit in accord; with AAMA 1502.7.
	b. Condensation Resistance Factor (CRF) shall be not less than 48 Frame / 76 Glass.

	7. Thermal Transmittance Test (Conductive U-value)
	a. With window sash and ventilators closed and locked, test unit in accord with AAMA 1503.1.
	b. Conductive thermal transmittance (U-value) shall be not more than .38 BTU/hrs/sf/degrees F.  fixed; 0.45 operable.



	1.4. QUALITY ASSURANCE
	A. Provide test reports from AAMA accredited laboratories certifying the performance as specified in 1.3.
	B. Test reports shall be accompanied by the window manufacturer’s letter of certification stating that the tested window meets or exceeds the referenced criteria for an appropriate ANSI/AAMA 101-88 window type.

	1.5. SUBMITTALS
	A. Contractor shall submit Shop Drawings, finish samples, assembly samples, test reports and warranties.
	1. A small sample window assembly showing hardware and basic construction or detailed submittal information
	2. Test reports documenting compliance with performance requirements.
	3. Installation instructions and anchorage for FEMA compliant installation.


	1.6. DELIVERY, STORAGE AND HANDLING
	A. All materials shall be carefully handled upon receipt at the project site.  Do not stack directly on floor, provide wood or cardboard shims, stack or store in a manner to avoid abrasion, warping or winding of the assembly.  Keep covered.
	B. Replace materials damaged in storage or shipment with new materials.

	1.7. WARRANTIES
	A. The responsible Contractor shall assume full responsibility and warrant for one (1) year after Substantial Completion, the satisfactory performance of the total window installation which includes that of the windows, hardware, glass (including insu...
	B. Insulating glass units shall be guaranteed for ten (10) years minimum against failure of seal or clouding.
	1. Verify glazing condition and supply safety glass, heat strengthened glass, or tempered glass where needed for safety glazing cut and to comply with glass manufacturer’s recommendations for stress, wind and solar/shade exposure.
	C. Any deficiencies due to such elements not meeting the specifications shall be corrected by the responsible contractor at his expense during the warranty period.


	2. PRODUCTS
	2.1. MATERIALS
	A. The intent is to match the profile of existing window systems on the north classroom wing of the building
	1. FEMA
	a. Storm Defend 361-2008
	b. Kawneer – submit equivalent as available
	c. Winco FEMA ICC 500-2014
	d. Approved equal submitted prior to bidding for Architect review.
	2. Not storm rated. Similar sight line to FEMA
	a. Kawneer
	b. Winco
	c. Efco
	d. Graham
	e. Manko
	f. Or equal
	B. Finish
	1. Natural anodized, verify final selection.
	C. Sill Starter
	1. Wide style to allow window set back approximately 3” from face
	D. Glass and glazing
	1. FEMA compliant, insulating, polycarbonate and tempered as tested for FEMA window(s)
	2. Thermal insulated gray glass low ‘E’ tempered glass or laminated glass.
	3. Insulating seal 10 year warranty.
	E. Sealants, interior and exterior, shall be a one-part polyurethane color to be selected. Use rope where appropriate to conditions.
	2.2. FABRICATION
	A. General
	1. Mechanical fasteners, welded components and hardware items shall not bridge thermal barriers. Thermal barriers shall align at all frame and sash corners.
	2. Depth of frame and sash shall be less than three and one-quarter inches (3¼”) actual.
	B. Frame
	1. Frame components shall be mortised and tendoned. Other means of mechanical fastening, i.e., screws shall not be permitted.
	2. Frame/sash design shall include integral drip, self-flashing.
	3. At each location, provide a shop fabricated sill flashing and perimeter closure flashing  to seal water and infiltration tight to the opening in the pre-engineered building surrounds.
	C. Sash
	1. No operable sash on this project.
	D. Screens
	1. No screens on this project
	E. Glazing
	1. Water and infiltration tight gasketed assembly.
	F. Sealants: One (1) part urethane or silicone appropriate for metal to masonry or metal to metal as occurs.
	1. Prime as/if recommended.
	2. Joint shape and backer bars as recommended by sealant manufacturer.

	3. EXECUTION
	3.1. INSPECTION
	A. Job Conditions
	1. Verify dimensions clean tolerances, plumb and level. Provide a solid anchoring surface in accord with Manufacturer’s recommendation.
	2. Windows are placed in the safe room CMU walls, set back from the pre-engineered building envelope system.
	a. Provide closure flashing all around
	b. Seal infiltration tight
	c. Provide a sill to drain water away to exterior of pre-engineered wall system
	B. Plumb and align window faces in a single plane for each wall plane and erect windows and materials square and true adequately anchored to maintain position permanently when subjected to normal thermal and building movement and specified window loads.
	C. Adjust windows for proper operation after installation.
	1. Check for open adequate weeps.
	2. Check for points that might allow water into framing or wall below window.
	D. Furnish and apply sealants with backer rope to provide a weathertight installation at all joints and intersections and at opening perimeters. Carefully follow sealant manufacturer’s requirements and recommendations. Wipe off excess material and lea...
	1. Use exterior grade, for inside and outside joints, color to match window system.
	2. Properly seal at sill and sill ends.
	3. Installation and window assembly to be infiltration tight.
	3.2. ADJUSTING AND CLEANING
	A. After completion of window installation, windows shall be inspected, adjusted, put into working order and left clean, free of labels, dirt, etc. Protection from this point shall be responsibility of General Contractor.
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	DIVISION 08 – DOORS & WINDOWS
	Section 08 7100 – Door Hardware and Schedule
	1. GENERAL
	1.1. WORK INCLUDED
	A. General Contractor shall provide adequate and suitable hardware and accessories.
	1. At all new doors without exception.
	B. Schedule of doors and hardware sets at the end of this section.

	1.2. RELATED WORK
	A. Specified in other Sections:
	1. DIVISION 01 – ADMINISTRATIVE REQUIREMENTS
	2. 08 1113 - Hollow Metal Work


	1.3. REFERENCES
	A. Codes
	1. ANSI A117.1 - Specifications for Making Buildings and Facilities Accessible to and Usable by Physically Handicapped People
	2. NFPA 80 - Fire Doors and Windows
	3. AWI - Architectural Woodwork Institute - Quality Standards
	4. NFPA 101 - Code for Safety to Life from Fire in Buildings and Structures
	5. NFPA 252 - Fire Tests of Door Assemblies.
	6. UL 10B - Fire Tests of Door Assemblies
	7. UL 305 - Panic exit hardware
	8. IBC 2015 or current.

	1.4. WARRANTY
	A. 100% Labor and Materials - one (1) year warranty to Owner under provisions of 01740.  Warranty shall cover latch sets and door closures.
	B. Extended Warranty:  Parts, replacement, rebuilding, shop labor - excludes field labor to install.
	1. Latch/locksets - five (5) years
	2. Exit devices - five (5) years
	3. Closers - five (5) years or as manufacturer advertised if longer
	4. Geared hinges - lifetime



	2. PRODUCTS
	2.1. ACCEPTABLE MANUFACTURERS
	A. Hinges:
	1. Interior Application:
	a. Heavy Weight, ANSI A8111, or ANSI A5111, 4-1/2" x 4-1/2" plated steel or brushed stainless steel,
	1) Hagar
	2) Lawrence
	3) Stanley
	4) AASA Abloy
	5) IR/Ingersoll Rand
	b. Please note, it is believed all the existing doors have 4½” x 4½” hinges, but the vendor/contractor shall verify that there are no odd doors requiring special hinges.
	c. Please note, general inspection found the existing hinges to be ANSI screw pattern, but this must be verified by the vendor/contractor for any special orders or field preparation which may be needed.
	2. As noted applications and exterior
	a. Continuous geared hinges heavy duty full mortise at new locations, verify conditions for full, half or surface at existing locations. ANSI/BHMA A156-26-1996
	1) Roton
	2) Precision
	3) Hagar
	4) Pemko
	5) Select
	6) McKinney
	7) Stanley


	B. Latchsets/Locksets:  2-3/4" backset
	1. Schlage, Corbin, Sargent, Best or equal
	2. Extra heavy-duty commercial grade, cylindrical ANSI A156.2, Series 4000, grade 1, vandal resistant lever (break away).
	a. All keyed locks, to match existing keyway and keying system as directed by Owner Yale 6 pin.
	1) Key
	2) Master key
	C. Dead Locks
	1. Match locksets keying
	a. See schedule for desired function
	b. Grade 1 Extra Heavy Duty
	D. Cylinders:  All new hardware to be keyed to Owner’s keying system to provide building keying coordinated with existing, master keying, match existing, grand master keying and individual keying as directed in conference with Owner prior to delivery.
	1. Verify with owner prior to ordering, keyway is Yale YF - 6 pin
	E. Closers:
	1. Normal closers – LCN 4040XP
	a. Fully adjustable closing and backcheck and applicable accessories.
	b. No hold open only where specifically noted in Schedule
	c. Thumb or hex key (hand) turn operated hold-open arm all other locations.
	d. Adjustable delay action at all closers.
	e. 10 year warranty on leaking and cylinder failure
	f. Norton or Corbin equivalent heavy duty acceptable
	1) Sex bolt mounting
	2) Provide cover
	3) Parallel mount where practical


	F. Door Stops (Use wall stops wherever possible):
	1. Wall Stops (mounted to mate pull, handle or knob device):
	a. Hiawatha:  R1326 ½ BL
	b. Ives:  #401
	c. Glynn Johnson:  #WB50MX
	d. Rockwood 400/403

	2. Floor Stops (add spacers as applicable to door undercut)
	a. Hiawatha:  #1330A and #1330AE x AL.
	b. Yale:  #846RP and 847RP
	c. Russwin:  #207, #207 ½ and #209
	d. Ives:  #436 or #438.
	G. Kick Plates:
	1. Plated finish to match hardware
	2. 0.060” (16 gauge) plated steel, Brass, or Stainless steel as appropriate, plated after fabrication.
	3. Bevel 3 sides,
	4.  B3S
	5. Countersunk oval head screws at 8” maximum uniform spacing
	6. Oval head matching philpis head screws
	7. Size, 2” less than door width x 8.


	H. Door Bolts (with matching top and bottom strike):  See Hardware Schedule also.
	1. Ives SB360 or equal:  Top and bottom, UL rated for inactive leaf.
	a. Strike, most appropriate heavy duty for application condition encountered.


	I. Thresholds:  select for conditions, ADA style typical5” or greater with no slip grooves.
	J. Door Holder/stop, Glynn Johnson GJ81 Series, select for door width as appropriate.
	2.2. FINISH
	A. Match existing, verify, US 26D / US32
	1. All Steel and brass Hardware plated US26D
	2. Anodize to match aluminum hardware, US28 BHMA 628
	3. Closers may be painted or plastic covers.
	4. Stainless steel hardware US32D BHMA 630


	2.3. KEYING
	A. Door Locks:  New cylinders keyed differently, keyed alike, master keyed, and grand master keyed.  Match existing building keying and master keying as directed by Owner.
	1. Verify on site.
	2. Yale verify existing keyway (6) pin.
	B. All cylinders shall be keyed and master keyed compatible with the existing building hardware system.  Supply keys in the following quantities:
	1. two (2) keys per cylinder.
	2. key as directed in conference with the owner.
	3. Master keys match existing.
	2.3. WEATHERSTRIPPING
	A. Jamb and head on exterior doors to be integral into frmae silicone bulb style
	B. Sill to be Door bottom strip such as National Guard 100VA.


	3. EXECUTION
	3.1. EXAMINATION
	A. Always verify site conditions and dimensions.
	B. Verify that doors and frames are ready to receive work and dimensions are in accord with documents, shop drawings and manufacturer's instructions, as applicable.
	C. The Specifications and Drawings indicate hardware intent.
	1. Door hardware omitted from the Schedule shall be fitted with hardware in accord with a similar door installation at no additional cost to the Owner.


	3.2. INSTALLATION
	A. Install hardware in accordance with manufacturer's instructions.
	B. Use templates provided by hardware item manufacturer.
	C. Mounting heights for hardware from finished floor to center line of hardware item, follow BMHA standards for all hardware mounting and mortises.
	1. Locksets:  40"
	2. Push/Pull:  40"
	3. Dead Locks:  40" (70” height on safe room hallway doors.)
	4. Exit Devices:  40"


	3.3. FIELD QUALITY CONTROL.  Hardware Consultant shall inspect installation and certify that hardware and installation has been furnished and installed in accordance with manufacturer's instructions and as specified.
	3.4. ADJUSTING
	A. Adjust work for proper fit and finish and alignments of the work
	B. Adjust hardware for smooth operation.
	1. No scraping or rubbing
	2. No warp
	3. Smooth closure of all doors, engaging upon closing but without slamming.

	3.5. PROTECTION OF FINISHED WORK
	A. Protect finished work under provisions of Division 00 and 01
	3.6. HARDWARE COORDINATION
	A. Details of each opening to be verified on site by the hardware and frame supplier.
	1. In all cases the intent is fully functional opening with complete set of hardware, commensurate with the remainder of the work.
	2. Every new opening provided in the work that shows a door swing on the plans is intended to have a door, frame and hardware.
	a. Locks or latches
	b. Hinges
	c. Kickplates normally occupant used doors
	d. Wall bumpers anytime a wall can be hit by the swinging door or latchset
	e. Closers or some door control, stop or holder
	f. Always extra heavy duty commercial grade
	g. Make allowance for such intent in the bidding or clarify by 5 days prior to bid date.
	3. Hollow metal frames are specified as 5 ½” typical throat, but may be adjusted more or less at the contractor’s discretion to improve the installation detail or cover more existing unfinished existing construction to minimize trim work and repairs a...
	a. Walls less than 6” CMU may use narrow frames
	b. Walls greater than 8” may use deeper frames particularity if a cut in opening existing wall and it will simplify repairs.
	B. See floor plan to determine handing of hardware and frames and sidelights.
	C. Security controlled hardware.
	3.7. SCHEDULE OF HARDWARE  sets follows
	Set A:   Typical Exterior application Openings 100a/100k/100l/100u 3’-0”x7’-2” galvanized, foam insulated door 16 gauge, half glass style, Galvanized frame with integral weather strip, foam fill frame or fill with fiberglass
	1. ANSI F109 Entrance turn button Yale 6 pin core
	2. Hinge- continuous geared hinge
	3. Closer, adjustable no hold open
	4. Door holder cushion stop GJ81
	5. Kickplate
	6. Glazing to be ¾” or 1” insulated, low ‘e’, argon filled, laminated glazing 10 year seal guarantee, nominal 24” x 30”
	Set B:  Safe room exterior south corridor entrance, Opening 105a, Fema equivalent construction, 3’-0”x7’-2” galvanized,14 gauge door, foam insulated, 4” x 24“ 3/8” Lexan (polycarbonate) vision panel,14 gauge galvanized frame with integral weather stri...
	1. ANSI F109 Entrance turn button Yale 6 pin core
	2. Hinge- continuous geared hinge
	3. Closer, adjustable no hold open
	4. Door holder cushion stop GJ 81
	5. Kickplate
	6. dead locks at 20” and 70” for safe room use only during storms
	7. Signage: “deadlocks for safe room use only”
	Set C:  Safe room interior north corridor entrance, Opening 105b, FEMA equivalent construction, 4’-0”x7’-2”, Hollow Metal construction, 14 gauge door,4” x 24“ 3/8” Lexan (polycarbonate) vision panel 14 gauge frame., 180 operation with hold open
	1. ANSI F109 Entrance turn button Yale 6 pin core
	2. Hinge- continuous geared hinge
	3. Closer, adjustable no hold open
	4. Door holder cushion stop GJ 81
	5. Kickplate
	6. dead locks at 20” and 70” for safe room use only during storms
	Set D:  Toilet Room doors Openings 103/104 Hollow metal construction, 3’0”x7’2” flush
	1. Latchset  ANSI F76 Privacy
	2. Three (3) hinges ANSI A8111/A5111
	3. Closer with hold-open
	4. Kick plate
	5. Wall bumper
	Set E: Office door opening 102, 3’0”x7’2” flush hollow metal with 4” x 24” vision panel, ¼” laminated glazing.
	1. ANSI F109 Entrance turn button Yale 6 pin core
	2. Three (3) hinges ANSI A8111/A5111
	3. Closer with hold open
	4. Kick plate
	5. Wall bumper
	Set F:  Break Room Opening 106, 4’0” x 7’0” FEMA equivalent construction, 4’-0”x7’-2”, Hollow Metal construction, 14 gauge door,4” x 24“ 3/8” Lexan (polycarbonate) vision panel 14 gauge frame.
	flush hollow metal with 4” x 24” vision panel, ¼” laminated glazing.
	1. Latchset ANSI F75, Passage
	2. Geared hinge
	3. Closer with hold open, 135 degree swing to hold open.
	4. Kick plate
	5. dead locks at 20” and 70” for safe room use only during storms



	08 8000 glazing
	DIVISION 8 - DOORS & WINDOWS
	1. GENERAL
	1.1. DESCRIPTION
	A. Work Included:
	1. Contractor shall provide mirrors, glass and interior glazing as shown on the Drawings and specified herein.
	2. Glazing for manufactured items such as aluminum windows, mirrors and doors included in the respective specification.
	3. Coordinate glazing as required, some glazed items are manufactured with glazing factory installed such as windows.
	4. FEMA windows, polycarbonate, as assembled in tested assembly.
	5. See door schedule for laminated galzing and/or polycoarboanate on interior doors
	6. See hardware schedule for shop exterior doors half glass, nominal 24” x 30”, ¾” or 1” insulated laminated, clear, low ‘e’, argon filled 10 year seal warranty,


	1.2. RELATED WORK
	A. Specified elsewhere
	1. DIVISION 00 - BIDDING & CONTRACT REQUIREMENTS
	2. DIVISION 01 - ADMINISTRATIVE REQUIREMENTS
	3. 07 9200 - Sealants & Caulks
	4. 08 5113 Aluminum Windows
	5. 08 1140 - Aluminum Doors & Storefront Framing
	6. 10 2800 – Toilet and Bath Accessories


	1.3. QUALITY ASSURANCE
	A. Glass shall conform to Federal Specifications DD-G-451-C.
	B. Unless otherwise shown, conform to details and procedures of the "Glazing Manual" (Flat Glass Marketing Association).
	C. All glazing materials shall comply with State and Federal recommendations.
	D. Glazing for code regulated locations shall meet code requirements
	1. Fire rated openings, appropriate ceramic glass or glass rated for that purpose
	2. Doors and adjacent to doors, comply with safety glazing act
	3. All exterior glazing to include laminated glass in the assembly
	E. Comply with glass manufacturer's recommendations for annealed, heat treated or tempered depending on exposure conditions, edge shading, sun, etc.
	1. Always assume irregular sun/shade of exterior glass to be applicable

	1.4. SUBMITTALS
	A. Submit the following Manufacturer's Literature, including materials description and installation instructions for glazing inserts and glazing sealants,
	1. Glass technical information
	2. Energy performance for exterior glazing


	2. PRODUCTS
	2.1. MATERIALS
	A. Float Glass:  "Clear Float" (PPG Industries), "Parallel-O-Float" (Libby-Owens-Ford Company), or "Starlux Float” (ASG Industries, Inc.)  thickness as shown on the drawings; tempered or laminated in doors and adjacent lights and where shown.  Anneale...
	1. Laminated to have .060” inter layer
	2. Laminated glass to be used where allowed for improved interior security.
	B. Tempered Glass:  Comply with requirements of Consumer Products Safety Commission Regulation for Safety Glazing Materials 16 2FR 1201 Catalog I & II and GTA Specification G4-3-16.  Minimum thickness shall be 3/16".
	1. Use when noted
	2. Not intended to be used in doors or room to corridor glazing, those locations are all to be laminated unless noted tempered or fire lite.
	C. Mirrors
	1. See toilet Accessories section for manufactured mirror assemblies.

	D. Wire Glass:  None intended on this project.
	E. Glazing Compound - Exterior Glazing - One Part Acrylic Compound:  "Mono” (Tremco Manufacturing Company), "60+ Unacrylic" (Pecora Chemical Corporation) or DAP '1020' (DAP, Inc.).
	F. Glazing Compound - Interior Glazing - Oleoresinous, Nonoxidizing, Nonhardening, Soft Knife Consistency Channel Glazing Compound:  "Tremglaze" (Tremco Manufacturing Co.), "M251" (Pecora Chemical Corporation), or "Flexiglaze '1231' Glazing Compound" ...
	G. Glazing Tape - Polyisobutylene/butyl:  "Tremco 440 Tape" (Tremco Manufacturing Company), "G-66" or "BB-50" (Pecora Chemical Corporation) or "Butyl Rubber Tape" (DAP, Inc.).
	H. Setting Blocks:  Neoprene Blocks, 70 to 90 Type A durometer hardness.  Spacers:  Neoprene blocks, 40 to 50 Type A durometer hardness, three inches (3") long, self-adhesive on one face only.
	I. Laminated glass to meet ASTM C 1036-85 and ANSI 297.1-1984 and Consumer Product Safety Commission 16 CFR 1201, 1/4" minimum 0.060" interlayer.
	1. Use as noted throughout plans
	2. Exterior doors, insulated units.
	J. Glazing stops:  Coordinate with glazing thickness, stops shall fully cover to face of door. Sand, no splintering.



	3. EXECUTION
	3.1. PREPARATION
	A. Examine all surfaces to receive the parts of the work specified herein.  Verify all dimensions of in-place and subsequent construction.  Application or installation of materials shall constitute acceptance of the related construction.

	3.2. INSTALLATION
	A. Employ only experienced glazers who have had previous experience with the materials and systems being applied.  Use the tools and equipment recommended by the Glass Manufacturer.
	B. Measure all openings and cut glass accurately to fit each opening. Provide a minimum edge clearance and bite on the glass as specified by FGMA.  Tempered glass and wire glass shall not be seamed, nipped or abraded at the job site.
	C. Maintain a minimum temperature of 40 degrees F during glazing unless the Manufacturer of glazing materials specifically agrees to application of his materials at lower temperatures.
	D. Clean glazing stops and rabbets to receive glazing materials of all obstructions and deleterious substances that might impair the work.  Remove protective coatings that might fail in adhesion or interfere with bond of sealants.  Comply with the Man...
	E. Prime surfaces to receive glazing compounds in accordance with the Manufacturer's recommendations, using recommended primers.
	F. Inspect each piece of glass immediately before installation.  Do not install pieces with impact damage at edges, scratches, or abrasion of faces, or any other evidence of damage.
	G. Locate setting blocks at the quarter points of sill but no closer than 6" to corner of glass.  Use blocks of proper size to support the glass in accordance with Manufacturer's recommendations.
	H. Provide spacers for all glass to separate glass from stops, except where continuous gaskets or tape are required.  Locate spacers 36" o.c. maximum inside and out, with a minimum of two (2) spacers per edge of glass.  Provide thickness equal to the ...
	I. Set glass in a manner that produces greatest possible degree of uniformity in appearance.  Face all glass, which has dissimilar faces, with matching faces in the same direction.  Set all glass with bow (if any) to exterior.
	J. Glazing materials from different sources shall not be used in the same joint system unless the Manufacturer of each material has stated IN WRITING that his material is fully compatible with the other material.
	K. Use masking tape or other suitable protection to limit coverage of glazing materials to the surfaces intended for sealants.
	L. Butt or lap ends of sealant tape in accordance with Manufacturer's recommendations.
	M. Tool exposed surfaces of glazing materials to provide a slight wash away from the glass.  Install exposed tapes and gaskets with a slight protrusion above stops in the final compressed condition.
	N. Clean excess sealant or compound from glass and framing members immediately after application, using solvents or cleaners recommended by Manufacturers.

	3.3. CURING, PROTECTION & CLEANING
	A. Cure sealants in accordance with the Manufacturer's instructions to attain maximum durability and adhesions to glass and framing as soon as possible.
	B. Protect glass from breakage immediately upon installation.  Use streamers or ribbons suitably attached to framing and held free of the glass.  Warning markings shall not be applied directly to the glass.
	C. Remove and replace glass which is broken, cracked, chipped or damaged in any way and from any source, including weather, vandalism and accidents during the construction period.
	D. Maintain glass in a reasonably clean condition during construction so that it will not become stained and will not contribute to deterioration of glazing materials.
	E. Wash and polish glass on both faces, not more than four days prior to date of substantial completion.  Comply with instructions and recommendations of the Glass Manufacturer and Glazing Materials Manufacturer for cleaning in each case.

	3.4. MIRROR SCHEDULE – See Section 10 2800.


	09 2116 Gypsum Drywall
	1. GENERAL
	1.1. WORK INCLUDES
	A. Base Bid:
	1. All new gypsum wallboard and any accessories as needed to complete the work as shown on the drawings and specified herein.
	a. Hard ceilings Break area, hallway and office


	1.2. QUALITY ASSURANCE
	A. Gypsum wallboard construction shall comply with all laws, ordinances, rules, regulations and orders of public authorities having jurisdiction over this part of the work.
	1. Formaldehyde free.
	B. All materials shall be from a single manufacturer unless others are approved by the Architect/Engineer, to insure total unit responsibility.  Installer shall be acceptable to the Manufacturer of the wallboard materials.  All gypsum board installed ...

	1.3. PRODUCT DELIVERY, STORAGE & HANDLING
	A. Acceptance at site:
	1. All materials shall be delivered to the job in their original, unopened containers or bundles; stored in a place providing protection from damage and exposure to the elements.
	2. Damaged or otherwise unsuitable material, when so ascertained, shall be immediately removed from the job site.

	B. Protection prior to installation:
	1. Since the Owner will be occupying the building, storage of materials will be difficult.  Coordinate deliveries to match use.
	2. Protection must be provided by General Contractor against moisture, impact, etc.


	1.4. SUBMITTALS.  Submit product data for review.

	2. PRODUCTS
	2.1. ACCEPTABLE MANUFACTURERS
	A. Gypsum wallboard, joint compound, etc.
	1. U.S. Gypsum
	2. Gold Bond
	3. Georgia Pacific
	4. Celotex

	B. Adhesive
	1. Contech PL200
	2. DAP 4000
	3. Miracle Adhesives Corp. DSA-20
	4. Ohio Sealants Inc., Formula 38


	2.2. MATERIALS
	A. Gypsum Drywall:  All material to be 4' X 8’ (or larger) X 5/8" thick UL rated.
	B. Tape, Joint Compounds, Screws, Corner Edge Guards, etc.:  Shall be manufactured by the manufacturer of the gypsum wall board or shall be manufactured to be compatible with all other system components.
	1. Paint ready.

	C. Joint compound for exterior applications or moisture sensitive areas to be curing type compound.
	1. Durabond 60 or 90
	2. Sudden Bond 60 or 90
	3. Or equal

	D. Trim items
	1. Corner beads flush taping style, galvanized.
	2. Expansion joints, flush taping style, galvanized or PVC.
	3. Edge beads, taping style, galvanized, selected for condition.


	2.3. DRYWALL SUSPENSION SYSTEM
	A. Select concealed suspension system as preferred by the Drywall applicator.
	1. USG
	2. Armstrong
	3. Conwed
	4. Certainteed
	5. Or Equal
	2.4. ACCESSORY MATERIALS
	A. Screws:  Type W and GWB; sized to suit thickness.
	1. Galvanized, coated or no corrosive for exterior or moist applications.
	2. Bugle head
	3. #6 or larger only

	B. Corner Reinforcements, Casing Beads and Metal Trim:  fabricated from 26-gauge galvanized sheet steel with perforated flanges, designed to receive joint compound.
	C. Joint Treatment Materials:  ASTM C475-64 (1975).
	D. Concrete nails:  One-inch (1") long plus adhesive.


	3. EXECUTION
	3.1. PREPARATION.  Insure that studs are aligned and adequately braced so that resulting installation will be smooth and straight.  Attachment shall be by screws ONLY, with spacing of screws per manufacturer's recommendations or these specifications w...
	3.2. INSTALLATION
	A. Single or Double Layer Systems; Gypsum Panel Erection-Direct Attachment to metal studs, metal furring channels and/or concealed grid system as applicable:
	1. Place panels horizontally at right angles to framing, offset joints.
	a. Position all ends centered on vertical framing members.
	b. Use maximum practical lengths to minimize end joints.
	c. Fit ends and edges closely, but not forced together.  Stagger end joints in successive courses.
	d. Place end joints on opposite sides of partitions on different studs.
	e. When necessary, cut ends, edges and cutouts within the field of the panel in a workmanlike manner.

	2. Screw fasteners in panel field first, work toward ends and edges.
	a. Hold panel in place with firm contact and install screw fasteners at least 3/8" in from ends and edges.
	b. Apply panels with power driven screws.
	c. Attach gypsum panels to framing supports with 1-1/4" Type W screws at 8" o.c.
	3. Finish
	a. Level 2 above ceilings
	b. Level 4 above 10’
	c. Level 5 below 10’ and for the wall screens to be constructed.


	B. Wall systems shall employ 5/8" thick, Type X gypsum board unless noted otherwise.
	1. Expansion joints neatly spaced at about 50’ centers on long applications, select location for most efficient use and best performance
	2. Add expansion joints at site or during warranty where drywall cracking is anticipated or occurs due to installation conditions, structural framing, etc.

	C. Accessories:
	1. Square edge corner beads shall be installed on all exterior corners and at dissimilar materials, attached with suitable fasteners spaced 9" o.c. on both sides up to 60" above floor and shall be in single lengths unless corner exceeds standard stock...
	2. Square edge metal trim shall be installed at all extruded edges and corners of wallboard, attached with suitable fasteners, spaced 9" o.c. and shall be in single full lengths unless application length exceeds standard stock lengths.
	3. Wallboard screws shall be applied with an electric driver. Screws shall be secured not less than 3/8" from ends and edges of wallboard for a uniform dimple not over 1/32" deep.

	D. Joint treatment compounds shall be mixed according to the Manufacturer's directions and applied as follows:
	1. Tape fill and smooth all joints, corners for finishing.
	2. Bed tape and corner beads properly in joint compound.
	3. Joints concealed from sight shall be fire taped - smoothing shall not be required.
	4. Apply joint sealants as appropriate at edge beads to dissimilar materials and expansion beads.


	3.3. FINISHING.  All exposed gypsum board installation shall receive finish coating per finish schedule.
	A. See Section 09 9000 - Finish Coatings.

	3.4. CLEAN UP.  Remove all sanding dust and any excess or spilled material from all surfaces.


	09 6500 Resilient Floors 2575
	1. GENERAL
	1.1. WORK INCLUDED
	A. Base Bid
	1. Provide in accord with Room Finish Plans.
	a. Break Room
	b. Hallway
	c. Rest Rooms
	d. Office
	2. General surface preparation that follows carpet removal, scrape/remove old adhesives, fill and level minor defects and all cracks.
	a. Leveling skim coat and alkali barrier over full surface if needed to level.
	b. Crack preparation as recommended by the skim coat and/or resilient flooring manufacturer.


	1.2. RELATED WORK
	A. Specified elsewhere
	1. DIVISION 01 – ADMINISTRATIVE REQUIREMENTS
	2. DIVISION 03 -- CONCRETE


	1.3. QUALITY ASSURANCE
	A. Materials shall be installed by persons experienced in the installation of this type of material.  All work shall be first class.  Tightly butt together materials without seepage through joints, without chips, cracks or blemishes of any type.
	1. Install one (1) sample room for inspection prior to proceeding with the work.  The inspection observations shall establish the minimum standard of workmanship for the job.
	2. Tile and base joints shall be tight, no measurable/visible space between pieces and generally aligned within 1/64th" at tile intersections, edges and corners and splices.

	B. All material installed in a single room shall be of the same manufacturing run to assure the color continuity.
	C. Installation shall comply with manufacturer's recommendations.
	D. Flooring Subcontractor to fully inspect surfaces for level, cleanliness, suitability of surface to receive flooring
	1. Apply one (1) coat acrylic sealer to floor prior to installation of flooring.
	2. Do not proceed unless surface is ready and properly prepared.
	3. Do not tile over dust grit, raised paint spills or any other irregularities.
	E. Contractor shall perform moisture vapor test on floors on grade prior to starting work, at least two (2) locations.


	1.4. SUBMITTALS
	A. Submit the following in accordance with 01 3300 Submittal Procedures.
	1. Manufacturer's Literature:  Material description and installation and maintenance instructions.
	2. Samples:  Full size tile through range of color.


	1.5. COLOR SELECTIONS
	A. Rubber Floor Tile:  Up to two (2) colors shall be allowed in the Base Bid work.
	B. Resilient Base:  Up to two (2) resilient base colors may be allowed in the Base Bid.
	1. One (1) color per room, no pattern or border work

	1.6. OWNER'S MAINTENANCE MATERIAL
	A. Provide maintenance materials to the Owner.
	1. Floor tile:  Provide 2% of the floor area covered for each selection, but not less than twenty (20) sq ft.
	2. Resilient base:  Provide 2% of the lineal footage and pre-molded corners but not less than twenty (20) lineal feet and five (5) outside corners of each color.



	2. PRODUCTS
	2.1. MATERIALS
	Rubber flooring materials. Nominal 1/8" thick, 24" X 24” marbleized or speckled in standard available colors.
	1. Flexco, Free Flex,
	2. Johnsonite, Minerality or Eco Natural Cork tones
	3. Roppe, Envir
	4. Afco, American Beauty tile AT-715

	D. Adhesives:
	1. Adhesives shall be water and alkali resistant, complying with recommendations of resilient flooring manufacturer as applicable to substrate.  Adhesive shall contain no asbestos.
	2. Manufacturer’s recommended adhesive, not less than:
	a. Rated to 8 lbs. moisture vapor and 11-pH.
	b. Neutralize and/or seal floor as needed for the selected adhesive system such that combined installed result can accommodate 8 lbs. vapor.
	c. Products such as Henry 420, 430, 622, or 640 High moisture adhesives appropriate to the installation conditions and approved by the flooring manufacturer for use with their product.
	E. Skim coat:  Rapid set, skim coat material as appropriate for conditions encountered when leveling is required. Base bid.
	1. Product Manufacturers
	a. Ardex
	b. Mapei
	c. DryTek
	d. Select product suitable to discovered conditions.
	2. Quick set, fast dry, feather edge or up to 1/8” no shrink, latex or similar modified for adhesion.
	3. Installation to be level and without trowel marks, delimitation or surface defect.
	4. Material to provide good bonding surface and alkali protection for new adhesives.

	F. Rubber Base:  1/8" gauge, coved, preformed corners, four inches (4") high unless otherwise shown; color shall be selected from the full range of available standard colors.
	1. Flexco
	2. Afco
	3. Johnsonite
	4. Roppe
	5. Or equal

	G. Vinyl Edge/transition Strips:  1½ " wide for tile
	1. Afco
	2. Johnsonite
	3. Roppe
	4. Or equal



	2. EXECUTION
	3.1 PREPARATION
	A. No flooring shall be installed until the Installer has ascertained that the chemical cleaning treatment on substrates do not interfere with the successful application of the flooring materials.  If additional prior cleaning is deemed necessary, sam...
	B. Before installing resilient flooring, fill all cracks and holes and level depressions and skim coat with cement base surface preparation system.
	1. Check for flush fit at drain and cleanout rims, grind if necessary.

	1.2. INSTALLATION
	A. Install sample room for inspection prior to proceeding with the work.
	B. Firmly adhere tile and resilient base to floor or walls and cabinet bases respectively.
	1. Inspect surfaces prior to installation of floors and base.  Do not apply to rough, dirty or unprepared surfaces.
	2. Corners shall be pre-formed.
	3. Cope inside base corners.  Scribe bases accurately to abutting surfaces.
	4. Apply adhesive uniformly on the back surface of the base with a notched trowel, single or double ribbon of adhesive not acceptable.
	5. Miter fit to stair treads, risers, and cope to nosing.

	C. Remove excessive adhesive in accord with the Flooring Manufacturer's instructions.

	3.3 CLEANING & SEALING
	A. Not less than four (4) days after flooring installation clean the resilient flooring and base.
	1. Re-clean as needed prior to turn over to Owner.
	2. Strip seal and wax will be by Owner at a later time.



	09 9000 Painting 2575
	1. GENERAL
	1.1. DESCRIPTION
	A. Work Included:  Contractor shall provide all painting, decorating and preservative coating work as set forth on the Drawings, in these Specifications and as necessary for the completion of any alternate(s) which may be introduced by Addendum and ac...
	1. Include surface prep, prime and painting of ductwork, conduit and structure in areas with painted and exposed ceilings
	2. Painting of sprinkler piping and mains is optional but be consistent.
	3. Paint other pipping as encountered.
	4. Dry erase urethane paint on projection board north wall of cafeteria
	B. Work Not Included:  Copper, bronze, chromium plate nickel, stainless steel, lead and bright non-corroding metal surfaces shall not be painted unless specifically noted.
	C. Color Selections:
	1. New areas rooms walls anticipate base color and one accent wall color.
	2. Accent colors will vary throughout the building
	a. Some accent colors require additional coats to cover
	b. Please review Section 3 below – Workmanship for clarification of a coat of paint and resulting appearance.
	3. Door frames and metal work will be different color than wall work
	4. Match existing surrounds except for new doors, frames and trim.
	5. Limited areas, cafeteria include allowance for multi color on walls including straight line vertical or horizontal color cuts.
	D. Flame Spread - All paint finishes shall meet the following flame spread requirements:
	1. Class a (1) on non-combustible surfaces.
	2. Shall not increase flame spread on other surfaces
	E. Floor sealing, limited areas are sealed concrete floors. Specification and products are listed in section 03 3000 Concrete.


	1.2. RELATED REQUIREMENTS
	A. Specified elsewhere
	1. DIVISION 00 - Procurement Requirements
	2. DIVISION 01 - Administrative Requirements
	3. DIVISION 03 - Concrete
	4. DIVISION 04 - Masonry
	5. DIVISION 06 – Wood, Plastics & Composites
	6. DIVISION 07 - Thermal & Moisture Protection
	7. DIVISION 08 - Doors & Windows
	8. DIVISION 09 - Finishes


	1.3. QUALITY ASSURANCE
	A. Supplier shall verify appropriateness of paint systems/surface preparation and modify as approved by Architect to properly achieve finished result.
	B. Materials shall be as specified and shall be delivered to the job in unopened, labeled containers.
	C. Applicators shall be skilled in the application system employed.
	D. Application:  No thinning of materials will be allowed, except as specifically recommended by the Paint Manufacturer's written data to facilitate application.
	E. Special Requirements:  The written instructions of the Paint Manufacturer shall be carefully adhered to for all surface preparation, priming, application techniques, environmental conditions and drying conditions.
	F. The surface temperature shall be 50 degrees F. minimum, dry, free of dust, dirt or any bond-breaking substance prior to the paint application.
	G. Protect all surrounding surfaces from paint and the painting operations.  CLEAN UP ALL PAINT SPATTER OR OVERSPRAY.
	H. Factory-primed surfaces shall be properly prepared to receive field coatings.  Repair chips and nicks in factory primer before proceeding.
	I. Provide all surface preparation, treatments, and all primers needed to comply with the Paint Manufacturer's recommendations.  The Contractor shall seek the Paint Manufacturer recommendations and shall be responsible for compatibility of the specifi...
	J. Wherein these Specifications require successive coats of finishing materials, the A/E shall be notified of completion of each coating application prior to application of a successive coating.  Failure to notify the Architect for on site observation...
	1.4. SUBMITTALS
	A. Submittals only required on paint / systems employed on this project, see 3. EXECUTION, for this project.


	2. PRODUCTS
	2.1. DESCRIPTION
	A. It is the intent to use each Manufacturer's premium grade commercial finishes.  Adjust selections accordingly.  VOC compliance required.
	B. Ferrous metals
	1. Sherwin Williams base specification B66-600 series
	a. One (1) coat Pro-Cryl Industrial primer, or DTM acrylic Primer
	b. Two (2) coats DTM High Performance 100% acrylic.
	c. Verify exterior rated system for exterior or wet location application conditions.
	2. Acceptable equivalent commercial paint subject to A/E concurrence that system is of similar chemical make-up and performance by:
	a. PPG
	b. Benjamin Moore
	c. Valspar
	d. Subsidiaries of the above manufacturers with commercial product line.

	C. Galvanized or Aluminum when specified to be painted.
	1. Clean surface as specified by the manufacturer.
	2. Select appropriate zinc chromate or zinc dust primer
	3. Finish as above for ferrous metals
	4. Underside of roof decks and structural systems may be dry fog system, and may be in any selected color including flat back or charcoal color.

	D. CMU / Concrete Block Filler:
	1. Sherwin Williams base specification B66-600 series
	a. One (1) coat Loxon filler - Primer
	b. Two (2) coats DTM High Performance 100% acrylic, satin sheen.
	c. Verify additional coats as may be need for uniform coverage on the substrate and base material
	2. Acceptable equivalent commercial paint subject to A/E concurrence that system is of similar chemical make-up and performance by:
	a. PPG
	b. Benjamin Moore
	c. Valspar
	d. Subsidiaries of the above manufacturers with commercial product line.

	E. Gyp Board / Drywall surfaces
	1. Sherwin Williams base specification B66-600 series
	a. One (1) coat Pro-Mar 200 Industrial primer
	b. Two (2) coats DTM High Performance 100% acrylic.
	c. Verify additional coats as may be need for uniform coverage on the substrate and base material
	2. Acceptable equivalent commercial paint subject to A/E concurrence that system is of similar chemical make-up and performance by:
	a. PPG
	b. Benjamin Moore
	c. Valspar
	d. Subsidiaries of the above manufacturers with commercial product line.



	3. EXECUTION
	3.1. SURFACE CONDITIONS
	A. Inspect all surfaces for defects prior to starting finishing operations and notify the appropriate persons to make suitable repair and corrections.  Be responsible for all rework of finish systems made necessary by application to improperly prepare...
	B. As painting operations proceed, inspect for chips, abrasions, pitch strikes, sap, knots, cracks and hot spots.  All defects that are evident shall be repaired and repainted.
	C. Touch up marred or worn factory primers before painting.  Wash down metal with mineral spirits or approved cleaner to assure bond.
	D. PROVIDE PRIMERS IN ALL LOCATIONS APPROPRIATE FOR MATERIAL BASE AND MATERIAL EXPOSURE.
	E. Protect all surrounding work from damage.
	F. Sand surfaces that are not smooth prior to applying succeeding coats.
	G. Primer paint applied on ferrous materials, specified in Section 05500, shall be in accordance with list above but superseded by the manufacturer’s recommendation for surface preparation for finish coatings.
	H. Exterior gypsum shall be primed and two (2) coats 2.1.D.

	3.2. WORKMANSHIP
	A. Quality workmanship is required.  Only skilled mechanics shall be employed to ensure the very best workmanship.  Materials to be applied by craftsmen shall be applied only by those familiar with the specific products involved.
	B. Each coat called for shall be applied to achieve 100% coverage of the surface and materials shall be applied as recommended by the Paint Manufacturer.
	C. One coat shall be considered to completely cover the material being finished such that the surface, including all voids and indentations such as in wood or concrete block, no longer retains the color of the surface material but only that of the fin...
	D. For finishes similar in color to the material or for finishes with little or no pigments, such as varnish, the coats shall be of adequate thickness to meet the approved requirements assuming that the surface and finish were of complementary colors....
	E. In the process of painting surfaces, caution shall be used to avoid discontinuity in the finish surface texture or appearance such as at lap joints, corners, etc.
	F. All materials shall be applied under 100 F.C. illumination.  Materials shall be uniformly spread without runs or sags.
	G. All coating called for shall be applied in back of all fixtures, cabinets and tackboards before said items are secure in place.

	3.3. STORAGE
	A. Flammable materials shall not be stored inside of the building, except single one-quart cans of each paint color may be kept in an approved location for touch up work at the end of the job.
	B. Flammable materials storage should be kept to a minimum of currently-in-use materials only.  Overnight storage shall not be allowed in the building.

	3.4. APPLICATION
	A. Application rates that are specified in these Specifications shall be considered as minimum rates but shall not supersede the coverage requirements specified herein or the recommendations of the Paint Manufacturer.
	B. It is the intent that all finish coating systems specified (excluding primer only) present a finished uniform appearance, free of lap marks, color variation, sheen variation and irregularities. Provide additional coats as needed to accomplish this ...
	C. Application shall be per the following schedule except that, in no case, shall materials be applied over a base preparation not in accordance with the Paint Manufacturer's specifications.  See Drawing Notes and Room Finish Schedule for finishing di...
	D. See section 2 above of these specifications for products and applications Interior and Exterior Steel and Metal Work
	E. Additional finish systems shall be as described on the Drawings or elsewhere in the specifications.
	F. In general, all applications and product selections are to be consistent with good quality long life commercial finishing standards.
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	1. GENERAL
	1.1. WORK INCLUDED
	A. General signage, see Schedule, this Section.

	1.1. SUBMITTALS
	A. Shop Drawings:  Show letter style and stroke for typical numbers and names in full size.  Furnish a complete listing of all signs.
	B. Samples:  Typical number and name screened on acrylic plastic in colors selected.

	1.2. DELIVERY, STORAGE AND HANDLING
	A. Deliver, handle and store material at the job site as directed.  Packaged material shall be in original containers with seals unbroken and labels intact until time of use.  All damaged or otherwise unsuitable materials when so ascertained shall be ...


	2. PRODUCTS
	2.1. PLASTIC SIGNS
	1. Standard would be Kroy Signature ADA tactile, raised letter or engraved letter, with raised braille. Kroy Sign Systems, 7575 E. Redfield Rd., Ste. 113, Scottsdale, AZ 85260, Midwest Regional Sales, 480-619-6080, beyer@kroysignsystems.com
	2. Similar products are typically available at local sign shops, brand is not critical.
	B. Plastic
	1. 1/8" minimum thickness.
	2. Multi color laminated
	3. Colors to be selected.
	4 Comply with ADA regulations for sign requirements.

	A. Letter style to be Helvetica Medium, engraved to expose core color, one inch (1") high stroke.
	1. Larger letters where noted.
	2. Optional letters may be raised in contrasting color.

	B. Type of Panels
	1. Mount with double faced tape or adhesive as recommended by the manufacturer; message panels proportional size to message.
	2. Install with double face adhesive strips and screws or small drive pins at masonry walls.

	C. Braille - Comply with ADA.
	1. All signs.


	2.2. SIGN SCHEDULE
	A. Room signage, coordinate locations with A/E, approximately 8” x 8”
	1. Two (2) “Rest Room”
	2. One (1) “Break Room”
	3. One (1) “Office”

	B. Exterior signage
	1. All Overhead doors to have two signs
	a. One 10” letter, 12”x12” x1/8” aluminum centered above the door head, white reflective with black letter.
	b. One stenciled 8” on to the door, centered third section from the top.
	c. Owner direction to be determined for numbered or lettered doors labels.


	C. Safe room signage
	1. Provide 6 small engraved plastic signs for mounting each side of safe room doors
	High and low dead locks
	for storm
	safe room use only

	2. Mount with stainless steel screws, not just adhesive.



	3. EXECUTION
	3.1. APPLICATION
	A. Examine all surfaces to receive the signs.  Application or installation of signs constitutes acceptance of the existing conditions.
	B. Position wall signs in its designated location.
	1. On wall adjacent to door latch jamb, top at 5'-0".  Place immediately under side lights where they occur.
	2. Verify prior to mounting, some may need to be located at hinge jamb.
	3. Complete all finishes prior to mounting the signs.

	C. Prepare surfaces and apply signs in accord with the manufacturer's recommendations.
	1. Set with level.


	3.2. When signs are thoroughly set, clean substrates of adhesive spots, temporary lines and centering, etc., prior to acceptance by Owner.


	10 2114 wash bay curtain 2575
	1. GENERAL
	1.1. WORK INCLUDED
	A. Wash Bay Curtain, track and suspension system.

	1.1. SUBMITTALS
	A. Shop Drawings:  Show curtain, materials, suspension system and weights.
	B. Samples:  fabric samples for color selection

	1.2. DELIVERY, STORAGE AND HANDLING
	A. Deliver, handle and store material at the job site as directed.  Packaged material shall be in original containers with seals unbroken and labels intact until time of use.  All damaged or otherwise unsuitable materials when so ascertained shall be ...


	2. PRODUCTS
	2.1. Wash Bay Curtain
	A. Manufacturers:
	1. AKON Curtains: Fernandina Beach FL 32034, ph 989 414 1209 Fax 888 501 5865 email Scott Fullerton scott@akonllc.com
	2. Goff’s Curtains:  700 Hickory Street Pewaukee WI 53072,  Info @goffemterprises.com, 800 234 0337
	3. AmCraft Manufacturing Inc: 58 Lively Blvd, Elk Grove Village IL 60007  847 310 7286
	4. Or Equal

	B. Description
	1. 12’ high curtain, three (3) section, nominal from east wall 47’ straight, curve track then return to north wall 18’ straight, 65’ total curtain. manually operable with track mounted at 14’ clear.
	2. Solid colored fabric to floor, then 4’ x 4’ translucent vinyl with 2’ fabric 6’ repeat, 4’ solid color to hangers.  12’ overall vertical.
	3. Hold at 2” off floor.
	a.

	4. Construction in three sections that can be easily managed by one person
	5. Velcro adjacent section connections.
	6. Chain weight bottom hem to resist blowing if doors are open.
	7. Nominal 18’ along west and 48’ along south x 12’
	8. Heavy duty galvanized track suspended and diagonal suspended to resist sway.
	9.
	Threaded rod mount continuous track with sweep curve corner.
	10. Heavy duty roller assemblies connected through reinforced grommet holes at nominal 12” spacing .
	11. Track at 14’ provide adjustable rod roller to curtain.

	C. Solid color fabric
	1. PVC coated Polyester, Class A flame spread.
	a.
	b.

	2. Vison panels 20 oz translucent vinyl.
	3. Fire treated, to meet class A or equivalent flame spread and smoke developed standards.



	3. EXECUTION
	3.1. Installation
	A. Follow manufacturer’s recommendations for hanging and adjusting
	1. Coordinate track and hanger trolleys with lighting, fire protection piping and HVAC equipment.
	2. Brace/hang track to resist sway when pulling curtain or if bumped into.

	B. Verify smooth operation and demonstrate to user.



	10 2800 Toilet & Bath Accessories 2575
	Section 10 2800 – Toilet & Bath Accessories
	1. GENERAL
	1.1. DESCRIPTION
	A. Contractor shall furnish and install as listed:
	1. All handicap accessible grab bars by Contractor
	2. Soap dispensers
	3. Toilet paper dispensers
	4. Paper towel dispensers,
	5. Mirrors at lavatories


	1.2. SUBMITTALS
	A. Submit the following in accordance with 01 3300:
	1. Manufacturer's Literature:  Materials description and installation instructions for products.



	2. PRODUCTS
	2.1. COMPONENT BY APPROVED MANUFACTURERS
	A. Stainless Steel Grab Bars
	1. Manufacturers
	a. G.M. Ketcham Inc., 30 Commercial St., Freeport, NY 11520, Phone 516/379-3500, FAX 516/379-3187 Series C534SS.
	b. Miami-Carey, Monroe, OH, Series GB5100.
	c. Bobrick Washroom Equipment, Inc., Northway 10 Industrial Park, Clifton Park, NY  12065-1399, Phone 518/877-7444 FAX 518/877-5029, Series B-490.
	d. Bradley Corporation, P O BOX 309, W142 N901 Fountain Blvd., Menomonee Falls, WI  53051, Phone 414/354-0100 FAX 414/354-8327, Series 837.
	e. ASI 441 Saw Mill River Road, Yonkers, NY 10701, Phone 914/476-9000

	2. Product quality shall require that the bars be 1-1/2" o.c., stainless steel, material thickness minimum 18 gauge with side of the bar.
	3. Each set includes one at 42" and one at 36" (two at 42" in narrow stalls) or one (1) 48" X 36" corner style, see Plans.

	B. Mirrors - provide one (1) at each lavatory or lavatory station.
	1. Glass mirrors - 1/4" laminated glass, frames welded, stainless steel with concealed fasteners.
	2. 24” W X 36” H.
	a. Bobrick B-165 Series – welded corners
	b. McKinney 160 Series
	c. Bradley 780
	d. Epco #136
	e. ASI 0600 A – special laminated glass
	f. Or equal
	g. Two (2) required


	C. Soap Dispensers - provide one (1) for each restroom lavatory, the service sink and the break room sink.
	1. Spartan Lite’N Foamy #975600 in black if available.
	2. https://www.spartanchemical.com/products/product/975600/#packaging-variations
	3. Four (4) required.

	D. Toilet Paper Dispensers
	1. Large roll type,
	2. Renown dispenser
	3. www.gorenown.com

	E. Hand Towel Dispensers - provide at each lavatory andand in break room and at service sink.
	1. Large roll type, 7” or 9”
	2. Gorgia Pacific paddle type manual dispenser
	3. Model #54338A
	4. Four (4) required



	3. EXECUTION
	3.1. INSTALLATION OF ACCESSORIES
	A. Make installations in accordance with the drawings.
	B. Attachment of accessories in compliance with 0155 - Anchorage & Fastenings.
	C. Mounting heights and location:  (Always verify with A/E at site)
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	DIVISION 10 – SPECIALTIES
	Section 10 4400 – Fire Protection Specialties
	1. GENERAL
	1.1. DESCRIPTION
	A. Provide all fire extinguishers and cabinets as scheduled and shown on the Drawings.
	1. Six Required 4A/10BC
	2. Garage area four (4)
	3. Break Room one (1)
	4. Mezzanine one (1)
	B. Provide location sticker at 12’ for extinguishers in the garage area.

	1.2. QUALITY CONTROL
	A. All extinguishers shall be UL rated and installed at proper height according to NFPA.


	2. PRODUCTS
	2.1. CABINETS  not applicable
	2.2. BRACKETS
	A. Provide manufacturer's standard wall brackets for all wall hung extinguishers.

	2.3. EXTINGUISHER
	A. Extinguishers unless noted shall be UL rated, 4A/10BC UL rated, 10-lb. dry chemical except where noted otherwise.
	B. All extinguishers shall bear an in service or inspection date within one (1) month of substantial completion.
	2.4. LOCATION STICKER
	A. Nominal 24”


	3. EXECUTION
	3.1. INSTALLATION
	A. Install all extinguishers according to NFPA height recommendations which are top of extinguisher below 5' for 40 lbs. or less total weight extinguishers, for over 40 lbs., not more than 4' off floor.
	1. Generally, cabinets to be installed with top at 56",
	2. Bracket mounted extinguishers, install bracket at 50" with metal expansion anchors, no nylon or plastic.
	B. Stickers to be carefully adhered to clean surface.
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	210529 FL - Hangers and Supports for Fire-Suppression Piping and Equipment
	211100 FL - Facility Fire-Suppression Water-Service Piping
	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. Section includes fire-suppression water-service piping and related components outside the building [and service entrance piping through floor into the building] [and service entrance piping through wall into the building] and the following:
	1. Pipes, fittings, and specialties.
	2. Fire-suppression specialty valves.
	3. Concrete vaults.
	4. Protective enclosures.
	5. Alarm devices.

	B. Utility-furnished products include water meters that are furnished to the site, ready for installation.

	1.3 ACTION SUBMITTALS
	A. Product Data: For each type of product.
	B. Shop Drawings:
	1. Detail precast concrete vault assemblies and indicate dimensions, method of field assembly, and components.
	2. Include diagrams for power, signal, and control wiring.


	1.4 INFORMATIONAL SUBMITTALS
	A. Coordination Drawings: For piping and specialties including relation to other services in same area, drawn to scale. Show piping and specialty sizes and valves, meter and specialty locations, and elevations.
	B. Field quality-control reports.

	1.5 QUALITY ASSURANCE
	A. Regulatory Requirements:
	1. Comply with requirements of utility company supplying the water. Include tapping of water mains and backflow prevention.
	2. Comply with standards of authorities having jurisdiction for fire-suppression water-service piping, including materials, hose threads, installation, and testing.

	B. Piping materials shall bear label, stamp, or other markings of specified testing agency.
	C. Electrical Components, Devices, and Accessories: Listed and labeled as defined in NFPA 70, by a qualified testing agency, and marked for intended location and application.
	D. Comply with FM Global's "Approval Guide" or UL's "Fire Protection Equipment Directory" for fire-service-main products.
	E. NFPA Compliance: Comply with NFPA 24 for materials, installations, tests, flushing, and valve and hydrant supervision for fire-suppression water-service piping.

	1.6 DELIVERY, STORAGE, AND HANDLING
	A. Preparation for Transport: Prepare valves, including fire hydrants, according to the following:
	1. Ensure that valves are dry and internally protected against rust and corrosion.
	2. Protect valves against damage to threaded ends and flange faces.
	3. Set valves in best position for handling. Set valves closed to prevent rattling.

	B. During Storage: Use precautions for valves, including fire hydrants, according to the following:
	1. Do not remove end protectors unless necessary for inspection; then reinstall for storage.
	2. Protect from weather. Store indoors and maintain temperature higher than ambient dew point temperature. Support off the ground or pavement in watertight enclosures when outdoor storage is necessary.

	C. Handling: Use sling to handle valves and fire hydrants if size requires handling by crane or lift. Rig valves to avoid damage to exposed parts. Do not use handwheels or stems as lifting or rigging points.
	D. Deliver piping with factory-applied end caps. Maintain end caps through shipping, storage, and handling to prevent pipe-end damage and to prevent entrance of dirt, debris, and moisture.
	E. Protect stored piping from moisture and dirt. Elevate above grade. Do not exceed structural capacity of floor when storing inside.
	F. Protect flanges, fittings, and specialties from moisture and dirt.
	G. Store plastic piping protected from direct sunlight. Support to prevent sagging and bending.

	1.7 PROJECT CONDITIONS
	A. Interruption of Existing Fire-Suppression Water-Service Piping: Do not interrupt service to facilities occupied by Owner or others unless permitted under the following conditions and then only after arranging to provide temporary water-distribution...
	1. Notify Owner no fewer than two days in advance of proposed interruption of service.
	2. Do not proceed with interruption of service without Owner's written permission.



	PART 2 -  PRODUCTS
	2.1 COPPER TUBE AND FITTINGS
	A. Soft Copper Tube: [ASTM B88, Type K] [and] [ASTM B88, Type L], water tube, annealed temper.
	B. Hard Copper Tube: [ASTM B88, Type K] [and] [ASTM B88, Type L], water tube, drawn temper.
	C. Copper, Solder-Joint Fittings: ASME B16.18, cast-copper-alloy or ASME B16.22, wrought-copper, solder-joint pressure type. Furnish only wrought-copper fittings if indicated.
	D. Copper, Pressure-Seal Fittings:
	1. <Double click here to find, evaluate, and insert list of manufacturers and products.>
	2. Standard: UL 213.
	3. NPS 2 and Smaller: Wrought-copper fitting with EPDM O-ring seal in each end.
	4. NPS 2-1/2 to NPS 4: Bronze fitting with stainless-steel grip ring and EPDM O-ring seal in each end.

	E. Bronze Flanges: ASME B16.24, Class 150, with solder-joint end. Furnish Class 300 flanges if required to match piping.
	F. Copper Unions: MSS SP-123, cast-copper-alloy, hexagonal-stock body with ball-and-socket, metal-to-metal seating surfaces, and solder-joint or threaded ends.

	2.2 DUCTILE-IRON PIPE AND FITTINGS
	A. Grooved-Joint, Ductile-Iron Pipe: AWWA C151, with cut, rounded-grooved ends.
	B. Mechanical-Joint, Ductile-Iron Pipe: AWWA C151, with mechanical-joint bell and plain spigot end.
	C. Push-on-Joint, Ductile-Iron Pipe: AWWA C151, with push-on-joint bell and plain spigot end.
	D. Grooved-End, Ductile-Iron Pipe Appurtenances:
	1. <Double click here to find, evaluate, and insert list of manufacturers and products.>
	2. Grooved-End, Ductile-Iron Fittings: ASTM A47/A47M, malleable-iron castings or ASTM A536, ductile-iron castings with dimensions matching pipe.
	3. Grooved-End, Ductile-Iron-Piping Couplings: AWWA C606, for ductile-iron-pipe dimensions. Include ferrous housing sections, gasket suitable for water, and bolts and nuts.

	E. Mechanical-Joint, Ductile-Iron Fittings: AWWA C110, ductile- or gray-iron standard pattern or AWWA C153, ductile-iron compact pattern.
	1. Glands, Gaskets, and Bolts: AWWA C111, ductile- or gray-iron glands, rubber gaskets, and steel bolts.

	F. Push-on-Joint, Ductile-Iron Fittings: AWWA C153, ductile-iron compact pattern.
	1. Gaskets: AWWA C111, rubber.

	G. Flanges: ASME B16.1, Class 125, cast iron.

	2.3 PE PIPE AND FITTINGS
	A. PE, Fire-Service Pipe: FM Global approved, with minimum thickness equivalent to [Class 150] [and] [Class 200].
	B. Molded PE Fittings: FM Global approved; PE butt-fusion type, made to match PE pipe dimensions and class.

	2.4 PVC PIPE AND FITTINGS
	A. PVC Pipe: [AWWA C900] [or] [UL 1285], [Class 150] [and] [Class 200], with bell end with gasket, and with spigot end.
	B. PVC Fittings: [AWWA C900] [or] [UL 1285], [Class 150] [and] [Class 200], with bell-and-spigot or double-bell ends. Include elastomeric gasket in each bell.

	2.5 FIBERGLASS PIPE AND FITTINGS
	A. RTRP: UL 1713, [Class 150] [and] [Class 200], with bell-and-spigot ends for bonded joints. Liner is optional unless otherwise indicated.
	B. RTRF: UL 1713, similar to pipe in material, pressure class, and joining method.

	2.6 SPECIAL PIPE FITTINGS
	A. Ductile-Iron Flexible Expansion Joints:
	1. <Double click here to find, evaluate, and insert list of manufacturers and products.>
	2. Description: Compound, ductile-iron fitting with combination of flanged and mechanical-joint ends complying with AWWA C110 or AWWA C153. Include two gasketed ball-joint sections and one or more gasketed sleeve sections. Assemble components for offs...
	3. Pressure Rating: 250 psig minimum.

	B. Ductile-Iron Deflection Fittings:
	1. <Double click here to find, evaluate, and insert list of manufacturers and products.>
	2. Description: Compound, ductile-iron coupling fitting with sleeve and one or two flexing sections for up to 15-degree deflection, gaskets, and restrained-joint ends complying with AWWA C110 or AWWA C153. Include AWWA C111, ductile-iron glands, rubbe...
	3. Pressure Rating: 250 psig minimum.


	2.7 ENCASEMENT FOR PIPING
	A. Standard: ASTM A674 or AWWA C105.
	B. Material: [Linear low-density PE film of 0.008-inch minimum thickness] [or] [high-density, cross-laminated PE film of 0.004-inch minimum thickness].
	C. Form: [Sheet] [or] [tube].
	D. Color: [Black] [or] [natural].

	2.8 JOINING MATERIALS
	A. Gaskets for Ferrous Piping and Copper-Alloy Tubing: ASME B16.21, asbestos free.
	B. Brazing Filler Metals: AWS A5.8/A5.8M, BCuP Series.
	C. Bonding Adhesive for Fiberglass Piping: As recommended by fiberglass piping manufacturer.

	2.9 PIPING SPECIALTIES
	A. Transition Fittings: Manufactured fitting or coupling same size as, with pressure rating at least equal to and ends compatible with, piping to be joined.
	B. Tubular-Sleeve Pipe Couplings:
	1. <Double click here to find, evaluate, and insert list of manufacturers and products.>
	2. Description: Metal, bolted, sleeve-type, reducing or transition coupling, with center sleeve, gaskets, end rings, and bolt fasteners, and with ends of same sizes as piping to be joined.
	3. Standard: AWWA C219.
	4. Center-Sleeve Material: [Manufacturer's standard] [Carbon steel] [Stainless steel] [Ductile iron] [Malleable iron].
	5. Gasket Material: Natural or synthetic rubber.
	6. Pressure Rating: [150 psig] [200 psig] minimum.
	7. Metal Component Finish: Corrosion-resistant coating or material.


	2.10 CORPORATION VALVES
	A. <Double click here to find, evaluate, and insert list of manufacturers and products.>
	B. Corporation Valves: Comply with AWWA C800. Include saddle and valve compatible with tapping machine[ and manifold].
	1. Service Saddle: Copper alloy with seal and AWWA C800, threaded outlet for corporation valve.
	2. Corporation Valve: Bronze body and ground-key plug, with AWWA C800, threaded inlet and outlet matching service piping material.
	3. Manifold: Copper fitting with two to four inlets as required, with ends matching corporation valves and outlet matching service piping material.

	C. Meter Valves: Comply with AWWA C800 for high-pressure, service-line valves. Include angle- or straight-through-pattern bronze body, ground-key plug or ball, and wide tee head, with inlet and outlet matching service piping material.

	2.11 CURB VALVES
	A. <Double click here to find, evaluate, and insert list of manufacturers and products.>
	B. Curb Valves: Comply with AWWA C800 for high-pressure, service-line valves. Valve has bronze body, ground-key plug or ball, wide tee head, and inlet and outlet matching service piping material.
	C. Service Boxes for Curb Valves: Similar to AWWA M44 requirements for cast-iron valve boxes. Include cast-iron telescoping top section of length required for depth of burial of valve, plug with lettering "WATER," and bottom section with base that fit...
	1. Shutoff Rods: Steel; with tee-handle with one pointed end, stem of length to operate deepest buried valve, and slotted end matching curb valve.

	D. Meter Valves: Comply with AWWA C800 for high-pressure, service-line valves. Include angle- or straight-through-pattern bronze body, ground-key plug or ball, and wide tee head, with inlet and outlet matching service piping material.

	2.12 DETECTOR CHECK VALVES
	A. <Double click here to find, evaluate, and insert list of manufacturers and products.>
	B. Description: Galvanized cast-iron body, bolted cover with air-bleed device for access to internal parts, and flanged ends. Include one-piece bronze disc with bronze bushings, pivot, and replaceable seat. Include threaded bypass taps in inlet and ou...
	C. Standards: UL 312 and FM Global's "Approval Guide."
	D. Pressure Rating: 175 psig.
	E. Water Meter: AWWA C700, disc type, at least one-fourth size of detector check valve. Include meter, bypass piping, gate valves, check valve, and connections to detector check valve.

	2.13 WATER METERS
	A. Water meters are furnished by utility company.
	B. <Double click here to find, evaluate, and insert list of manufacturers and products.>
	C. Displacement-Type Water Meters:
	1. Description: With bronze main case.
	2. Standard: AWWA C700.
	3. Registration: Flow in [gallons] [cubic feet].

	D. Turbine-Type Water Meters:
	1. Standard: AWWA C701.
	2. Registration: Flow in [gallons] [cubic feet].

	E. Compound-Type Water Meters:
	1. Standard: AWWA C702.
	2. Registration: Flow in [gallons] [cubic feet].

	F. Remote Registration System:
	1. Description: Utility company's standard; direct-reading type. Include meter modified with signal-transmitting assembly, low-voltage connecting wiring, and remote register assembly.
	2. Standard: AWWA C706.
	3. Registration: Flow in [gallons] [cubic feet].

	G. Remote Registration System:
	1. Description: Utility company's standard; encoder type. Include meter modified with signal-transmitting assembly, low-voltage connecting wiring, and remote register assembly.
	2. Standard: AWWA C707.
	3. Registration: Flow in [gallons] [cubic feet].
	4. Data-Acquisition Units: Comply with utility company's requirements for type and quantity.
	5. Visible Display Units: Comply with utility company's requirements for type and quantity.


	2.14 DETECTOR-TYPE WATER METERS
	A. <Double click here to find, evaluate, and insert list of manufacturers and products.>
	B. AWWA, Detector Check Water Meters:
	1. Description: Main line, turbine meter with second meter on bypass.
	2. Standard: AWWA C703.
	3. Registration: Flow in [gallons] [cubic feet].
	4. Pressure Rating: 150 psig.
	5. Bypass Meter: [AWWA C701, turbine] [AWWA C702, compound]-type, bronze case.
	a. Size: At least one-half nominal size of main-line meter.


	C. Fire-Protection, Detector Check Water Meters:
	1. Description: Main-line turbine meter with strainer and second meter on bypass.
	2. Standards: UL's "Fire Protection Equipment Directory" listing and FM Global's "Approval Guide."
	3. Registration: Flow in [gallons] [cubic feet].
	4. Pressure Rating: 175 psig minimum.
	5. Bypass Meter: AWWA C701, turbine-type, bronze case.
	a. Size: At least NPS 2.


	D. Remote Registration System:
	1. Description: Utility company's standard; direct-reading type. Include meter modified with signal-transmitting assembly, low-voltage connecting wiring, and remote register assembly.
	2. Standard: AWWA C706.
	3. Registration: Flow in [gallons] [cubic feet].

	E. Remote Registration System:
	1. Description: Utility company's standard; encoder type. Include meter modified with signal-transmitting assembly, low-voltage connecting wiring, and remote register assembly.
	2. Standard: AWWA C707.
	3. Registration: Flow in [gallons] [cubic feet].
	4. Data-Acquisition Units: Comply with utility company's requirements for type and quantity.
	5. Visible Display Units: Comply with utility company's requirements for type and quantity.


	2.15 PRESSURE-REDUCING VALVES
	A. Water Regulators:
	1. <Double click here to find, evaluate, and insert list of manufacturers and products.>
	2. Standard: ASSE 1003.
	3. Pressure Rating: Initial pressure of 150 psig.
	4. Size: <Insert NPS>.
	5. Design Flow Rate: <Insert gpm>.
	6. Design Inlet Pressure: <Insert psig>.
	7. Design Outlet Pressure Setting: <Insert psig>.
	8. Body Material: Bronze[ with chrome-plated finish] for NPS 2 and smaller; cast iron[ with interior lining complying with AWWA C550 or that is FDA approved] for NPS 2-1/2 and NPS 3.
	9. End Connections: Threaded for NPS 2 and smaller; flanged for NPS 2-1/2 and NPS 3.

	B. Water Control Valves:
	1. <Double click here to find, evaluate, and insert list of manufacturers and products.>
	2. Description: Pilot-operation, diaphragm-type, single-seated main water control valve with AWWA C550 or FDA-approved, interior epoxy coating. Include small pilot control valve, restrictor device, specialty fittings, and sensor piping.
	3. Pressure Rating: Initial pressure of 150 psig minimum.
	4. Main Valve Body: Cast or ductile iron with AWWA C550 or FDA-approved, interior epoxy coating; or stainless-steel body.
	a. Size: <Insert NPS>.
	b. Pattern: [Angle] [Globe]-valve design.
	c. Trim: Stainless steel.

	5. Design Flow Rate: <Insert gpm>.
	6. Design Inlet Pressure: <Insert psig>.
	7. Design Outlet Pressure Setting: <Insert psig>.
	8. End Connections: Threaded for NPS 2 and smaller; [flanged] for NPS 2-1/2 and larger.


	2.16 BACKFLOW PREVENTERS
	A. Reduced-Pressure-Principle Backflow Preventers:
	1. <Double click here to find, evaluate, and insert list of manufacturers and products.>
	2. Standard: [ASSE 1013] [or] [AWWA C511].
	3. Operation: Continuous-pressure applications.
	4. Pressure Loss: [12 psig] maximum, through middle one-third of flow range.
	5. Size: <Insert NPS>.
	6. Design Flow Rate: <Insert gpm>.
	7. Selected Unit Flow Range Limits: <Insert gpm>.
	8. Pressure Loss at Design Flow Rate: <Insert psig> for NPS 2 and smaller; <Insert psig> for NPS 2-1/2 and larger.
	9. Body Material: Bronze for NPS 2 and smaller; [cast iron with interior lining complying with AWWA C550 or that is FDA approved] [steel with interior lining complying with AWWA C550 or that is FDA approved] [stainless steel] for NPS 2-1/2 and larger.
	10. End Connections: Threaded for NPS 2 and smaller; [flanged] for NPS 2-1/2 and larger.
	11. Configuration: Designed for [horizontal, straight through] [vertical inlet, horizontal center section, and vertical outlet] [vertical] flow.
	12. Accessories:
	a. Valves: Ball type with threaded ends on inlet and outlet of NPS 2 and smaller; OS&Y gate type with flanged ends on inlet and outlet of NPS 2-1/2 and larger.
	b. Air-Gap Fitting: ASME A112.1.2, matching backflow preventer connection.


	B. Double-Check, Backflow-Prevention Assemblies:
	1. <Double click here to find, evaluate, and insert list of manufacturers and products.>
	2. Standard: [ASSE 1015] [or] [AWWA C510].
	3. Operation: Continuous-pressure applications unless otherwise indicated.
	4. Pressure Loss: [5 psig] maximum, through middle one-third of flow range.
	5. Size: <Insert NPS>.
	6. Design Flow Rate: <Insert gpm>.
	7. Selected Unit Flow Range Limits: <Insert gpm>.
	8. Pressure Loss at Design Flow Rate: <Insert psig> for NPS 2 and smaller; <Insert psig> for NPS 2-1/2 and larger.
	9. Body Material: Bronze for NPS 2 and smaller; [cast iron with interior lining complying with AWWA C550 or that is FDA approved] [steel with interior lining complying with AWWA C550 or that is FDA approved] [stainless steel] for NPS 2-1/2 and larger.
	10. End Connections: Threaded for NPS 2 and smaller; [flanged] for NPS 2-1/2 and larger.
	11. Configuration: Designed for [horizontal, straight through] flow.
	12. Accessories: Ball valves with threaded ends on inlet and outlet of NPS 2 and smaller; OS&Y gate valves with flanged ends on inlet and outlet of NPS 2-1/2 and larger.

	C. Reduced-Pressure-Detector, Fire-Protection Backflow Preventer Assemblies:
	1. <Double click here to find, evaluate, and insert list of manufacturers and products.>
	2. Standards: ASSE 1047 and UL's "Fire Protection Equipment Directory" listing or FM Global's "Approval Guide."
	3. Operation: Continuous-pressure applications.
	4. Pressure Loss: [12 psig] maximum, through middle one-third of flow range.
	5. Size: <Insert NPS>.
	6. Design Flow Rate: <Insert gpm>.
	7. Selected Unit Flow Range Limits: <Insert gpm>.
	8. Pressure Loss at Design Flow Rate: <Insert psig>.
	9. Body Material: [Cast iron with interior lining complying with AWWA C550 or that is FDA approved] [Steel with interior lining complying with AWWA C550 or that is FDA approved] [Stainless steel].
	10. End Connections: Flanged.
	11. Configuration: Designed for [horizontal, straight through] [vertical inlet, horizontal center section, and vertical outlet] [vertical] flow.
	12. Accessories:
	a. Valves: UL 262 and FM Global's "Approval Guide" listing; OS&Y gate type with flanged ends on inlet and outlet.
	b. Air-Gap Fitting: ASME A112.1.2, matching backflow preventer connection.
	c. Bypass: With displacement-type water meter, shutoff valves, and reduced-pressure backflow preventer.


	D. Double-Check, Detector-Assembly Backflow Preventers:
	1. <Double click here to find, evaluate, and insert list of manufacturers and products.>
	2. Standards: ASSE 1048 and UL's "Fire Protection Equipment Directory" listing or FM Global's "Approval Guide."
	3. Operation: Continuous-pressure applications.
	4. Pressure Loss: [5 psig] maximum, through middle one-third of flow range.
	5. Size: <Insert NPS>.
	6. Design Flow Rate: <Insert gpm>.
	7. Selected Unit Flow Range Limits: <Insert gpm>.
	8. Pressure Loss at Design Flow Rate: <Insert psig>.
	9. Body Material: [Cast iron with interior lining complying with AWWA C550 or that is FDA approved] [Steel with interior lining complying with AWWA C550 or that is FDA approved] [Stainless steel].
	10. End Connections: Flanged.
	11. Configuration: Designed for [horizontal, straight through] [vertical inlet, horizontal center section, and vertical outlet] [vertical] flow.
	12. Accessories:
	a. Valves: UL 262 and FM Global's "Approval Guide" listing; OS&Y gate type with flanged ends on inlet and outlet.
	b. Bypass: With displacement-type water meter, shutoff valves, and reduced-pressure backflow preventer.


	E. Backflow Preventer Test Kits:
	1. <Double click here to find, evaluate, and insert list of manufacturers and products.>
	2. Description: Factory calibrated, with gages, fittings, hoses, and carrying case with test-procedure instructions.


	2.17 WATER METER BOXES
	A. Description: Cast-iron body and cover for disc-type water meter, with lettering "WATER METER" on cover; and with slotted, open-bottom base section of length to fit over service piping.
	1. Option: Base section may be cast-iron, PVC, clay, or other pipe.

	B. Description: Cast-iron body and double cover for disc-type water meter, with lettering "WATER METER" on top cover; and with separate inner cover; air space between covers; and slotted, open-bottom base section of length to fit over service piping.
	C. Description: Polymer-concrete body and cover for disc-type water meter, with lettering "WATER" on cover; and with slotted, open-bottom base section of length to fit over service piping. Include vertical and lateral design loadings of 15,000 lb mini...

	2.18 CONCRETE VAULTS
	A. Description: Precast, reinforced-concrete vault, designed for A-16 load designation according to ASTM C857, and made according to ASTM C858.
	B. Ladder: ASTM A36/A36M, steel ladder; or PE-encased steel steps.
	C. Manhole: ASTM A48/A48M, Class No. 35A minimum tensile strength, gray-iron traffic frame and cover.
	1. Dimension: 24-inch minimum diameter unless otherwise indicated.

	D. Manhole: ASTM A536, Grade 60-40-18, ductile-iron traffic frame and cover.
	1. Dimension: 24-inch minimum diameter unless otherwise indicated.

	E. Drain: ASME A112.6.3, cast-iron floor drain with outlet of size indicated. Include body anchor flange, light-duty cast-iron grate, bottom outlet, and integral or field-installed bronze ball or clapper-type backwater valve.

	2.19 PROTECTIVE ENCLOSURES
	A. Freeze-Protection Enclosures:
	1. <Double click here to find, evaluate, and insert list of manufacturers and products.>
	2. Description: Insulated enclosure designed to protect aboveground water piping, equipment, or specialties from freezing and damage, with heat source to maintain minimum internal temperature of 40 deg F when external temperatures reach as low as minu...
	3. Standard: ASSE 1060.
	4. Class I: For equipment or devices other than pressure or atmospheric vacuum breakers.
	5. Class I-V: For pressure or atmospheric vacuum breaker equipment or devices. Include drain opening in housing.
	a. Housing: Reinforced[-aluminum] [or] [-fiberglass] construction.
	1) Size: Of dimensions indicated, but not less than those required for access and service of protected unit.
	2) Drain opening for units with drain connection.
	3) Access doors with locking devices.
	4) Insulation inside housing.
	5) Anchoring devices for attaching housing to concrete base.

	b. Electric heating cable or heater with self-limiting temperature control.


	B. Weather-Resistant Enclosures:
	1. <Double click here to find, evaluate, and insert list of manufacturers and products.>
	2. Description: Uninsulated enclosure designed to protect aboveground water piping, equipment, or specialties from weather and damage.
	3. Standard: ASSE 1060.
	4. Class III: For equipment or devices other than pressure or atmospheric vacuum breakers.
	5. Class III-V: For pressure or atmospheric vacuum breaker equipment or devices. Include drain opening in housing.
	a. Housing: Reinforced[-aluminum] [or] [-fiberglass] construction.
	1) Size: Of dimensions indicated, but not less than those required for access and service of protected unit.
	2) Drain opening for units with drain connection.
	3) Access doors with locking devices.
	4) Anchoring devices for attaching housing to concrete base.



	C. Expanded-Metal Enclosures:
	1. <Double click here to find, evaluate, and insert list of manufacturers and products.>
	2. Description: Enclosure designed to protect aboveground water piping, equipment, or specialties from damage.
	3. Material: ASTM F1267, expanded-metal side and top panels, of weight and with reinforcement of same metal at edges as required for rigidity.
	4. Type: [I, expanded] [II, expanded and flattened].
	5. Class: [1, uncoated carbon steel] [2, hot-dip, zinc-coated carbon steel] [3, corrosion-resistant steel].
	6. Finish: Manufacturer's enamel paint.
	7. Size: Of dimensions indicated, but not less than those required for access and service of protected unit.
	8. Locking device.
	9. Lugs or devices for securing enclosure to base.
	10. Enclosure Bases: [4-inch-] [6-inch-] minimum thickness precast concrete, of dimensions required to extend at least 6 inches beyond edges of enclosure housings. Include openings for piping.


	2.20 ALARM DEVICES
	A. General: UL 753 and FM Global’s “Approval Guide” listing of types and sizes to mate and match piping and equipment.
	B. Water-Flow Indicators: Vane-type water-flow detector, rated for 250-psig working pressure; designed for horizontal or vertical installation; with two single-pole, double-throw circuit switches to provide isolated alarm and auxiliary contacts, 7 A, ...
	C. Supervisory Switches: Single pole, double throw; designed to signal valve in other than fully open position.
	D. Pressure Switches: Single pole, double throw; designed to signal increase in pressure.


	PART 3 -  EXECUTION
	3.1 EARTHWORK
	A. Comply with excavating, trenching, and backfilling requirements in Section 312000 "Earth Moving."

	3.2 PIPING INSTALLATION
	A. Water-Main Connection: Arrange with water utility company for tap of size and in location indicated in water main.
	B. Water-Main Connection: Tap water main according to requirements of water utility company and of size and in location indicated.
	C. Make connections larger than NPS 2 with tapping machine according to the following:
	1. Install tapping sleeve and tapping valve according to MSS SP-60.
	2. Install tapping sleeve on pipe to be tapped. Position flanged outlet for gate valve.
	3. Use tapping machine compatible with valve and tapping sleeve; cut hole in main. Remove tapping machine and connect water-service piping.
	4. Install gate valve onto tapping sleeve. Comply with MSS SP-60. Install valve with stem pointing up and with valve box.

	D. Make connections NPS 2 and smaller with drilling machine according to the following:
	1. Install service-saddle assemblies and corporation valves in size, quantity, and arrangement required by utility company's standards.
	2. Install service-saddle assemblies on water-service pipe to be tapped. Position outlets for corporation valves.
	3. Use drilling machine compatible with service-saddle assemblies and corporation valves. Drill hole in main. Remove drilling machine and connect water-service piping.
	4. Install corporation valves into service-saddle assemblies.
	5. Install manifold for multiple taps in water main.
	6. Install curb valve in water-service piping with head pointing up and with service box.

	E. Comply with NFPA 24 for fire-service-main piping materials and installation.
	F. Install copper tube and fittings according to CDA's "Copper Tube Handbook."
	1. Install encasement for tubing according to ASTM A674 or AWWA C105.

	G. Install ductile-iron, water-service piping according to AWWA C600 and AWWA M41.
	1. Install encasement for piping according to ASTM A674 or AWWA C105.

	H. Install PE pipe according to ASTM D2774 and ASTM F645.
	I. Install PVC, AWWA pipe according to ASTM F645 and AWWA M23.
	J. Install fiberglass AWWA pipe according to AWWA M45.
	K. Bury piping with depth of cover over top at least [30 inches], with top at least [12 inches] below level of maximum frost penetration, and according to the following:
	1. Under Driveways: With at least [36 inches] of cover over top.
	2. Under Railroad Tracks: With at least [48 inches] of cover over top.
	3. In Loose Gravelly Soil and Rock: With at least [12 inches] of additional cover.

	L. Install piping by tunneling or jacking, or combination of both, under streets and other obstructions that cannot be disturbed.
	M. Extend fire-suppression water-service piping and connect to water-supply source and building fire-suppression water-service piping systems at locations and pipe sizes indicated.
	1. Terminate fire-suppression water-service piping within the building at the [floor slab] [wall] until building-water-piping systems are installed. Terminate piping with caps, plugs, or flanges as required for piping material. Make connections to bui...

	N. Install underground piping with restrained joints at horizontal and vertical changes in direction. Use restrained-joint piping, thrust blocks, anchors, tie-rods and clamps, and other supports.
	O. Comply with requirements for fire-suppression water-service piping inside the building in the following Sections:
	1. Section 211200 "Fire-Suppression Standpipes"
	2. Section 211313 "Wet-Pipe Sprinkler Systems
	3. Section 211316 "Dry-Pipe Sprinkler Systems"

	P. Comply with requirements in Section 221116 "Domestic Water Piping" for potable-water piping inside the building.
	Q. Install sleeves for piping penetrations of walls, ceilings, and floors. Comply with requirements for sleeves specified in Section 210517 "Sleeves and Sleeve Seals for Fire-Suppression Piping."
	R. Install sleeve seals for piping penetrations of concrete walls and slabs. Comply with requirements for sleeve seals specified in Section 210517 "Sleeves and Sleeve Seals for Fire-Suppression Piping."

	3.3 JOINT CONSTRUCTION
	A. Install couplings, flanges, flanged fittings, unions, nipples, and transition and special fittings that have finish and pressure rating same as or higher than systems pressure rating for aboveground applications unless otherwise indicated.
	B. Install unions adjacent to each valve in tubing NPS 2 and smaller.
	C. Install flanges, flange adaptors, or couplings for grooved-end piping on valves, apparatus, and equipment having NPS 2-1/2 and larger end connections.
	D. Ream ends of tubes and remove burrs.
	E. Remove scale, slag, dirt, and debris from outside and inside of pipes, tubes, and fittings before assembly.
	F. Copper-Tubing, Brazed Joints: Join copper tube and fittings according to CDA's "Copper Tube Handbook," "Brazed Joints" Chapter.
	G. Copper-Tubing, Pressure-Sealed Joints: Use proprietary crimping tool and procedure recommended by copper, pressure-seal-fitting manufacturer.
	H. Ductile-Iron Piping, Gasketed Joints for Fire-Service-Main Piping: UL 194.
	I. Ductile-Iron Piping, Grooved Joints: Cut-groove pipe. Assemble joints with grooved-end, ductile-iron-piping couplings, gaskets, lubricant, and bolts.
	J. Flanged Joints: Select appropriate gasket material in size, type, and thickness suitable for water service. Join flanges with bolts according to ASME B31.9.
	K. PE Piping Heat-Fusion Joints: Clean and dry joining surfaces by wiping with clean cloth or paper towels. Join according to ASTM D2657.
	L. PVC Piping Gasketed Joints: Use joining materials according to AWWA C900. Construct joints with elastomeric seals and lubricant according to ASTM D2774 or ASTM D3139.
	M. Fiberglass Piping Bonded Joints: Use adhesive and procedure recommended by piping manufacturer.
	N. Dissimilar Materials Piping Joints: Use adapters compatible with both piping materials, with OD, and with system working pressure.
	O. Do not use flanges or unions for underground piping.

	3.4 ANCHORAGE INSTALLATION
	A. Anchorage, General: Install water-distribution piping with restrained joints. Anchorages and restrained-joint types that may be used include the following:
	1. Concrete thrust blocks.
	2. Locking mechanical joints.
	3. Set-screw mechanical retainer glands.
	4. Bolted flanged joints.
	5. Heat-fused joints.
	6. Pipe clamps and tie rods.

	B. Install anchorages for tees, plugs, and caps, bends, crosses, valves, and hydrant branches in fire-suppression water-service piping according to NFPA 24 and the following:
	1. Gasketed-Joint, Ductile-Iron, Water-Service Piping: According to AWWA C600.
	2. Gasketed-Joint, PVC Water-Service Piping: According to AWWA M23.
	3. Bonded-Joint Fiberglass, Water-Service Piping: According to AWWA M45.

	C. Apply full coat of asphalt or other acceptable corrosion-resistant material to surfaces of installed ferrous anchorage devices.

	3.5 VALVE INSTALLATION
	A. AWWA Gate Valves: Comply with AWWA C600 and AWWA M44. Install each underground valve with stem pointing up and with valve box.
	B. AWWA Valves Other Than Gate Valves: Comply with AWWA C600 and AWWA M44.
	C. UL-Listed or FM Global-Approved Gate Valves: Comply with NFPA 24. Install each underground valve and valves in vaults with stem pointing up and with vertical cast-iron indicator post.
	D. UL-Listed or FM Global-Approved Valves Other Than Gate Valves: Comply with NFPA 24.
	E. MSS Valves: Install as component of connected piping system.
	F. Corporation Valves and Curb Valves: Install each underground curb valve with head pointed up and with service box.
	G. Pressure-Reducing Valves: Install in vault or aboveground between shutoff valves.[ Install full-size valved bypass.]
	H. Support valves and piping, not direct buried, on concrete piers. Comply with requirements for concrete piers in Section 033000 "Cast-in-Place Concrete."

	3.6 DETECTOR CHECK VALVE INSTALLATION
	A. Install in vault or aboveground.
	B. Install for proper direction of flow. Install bypass with water meter, gate valves on each side of meter, and check valve downstream from meter.
	C. Support detector check valves and piping on concrete piers. Comply with requirements for concrete piers in Section 033000 "Cast-in-Place Concrete."

	3.7 WATER METER INSTALLATION
	A. Install water meters, piping, and specialties according to utility company's written instructions.
	B. Water Meters: Install [displacement] [turbine]-type water meters NPS 2 and smaller in meter boxes with shutoff valves on water meter inlets. Include valves on water meter outlets, and include valved bypass around meters unless prohibited by authori...
	C. Water Meters: Install [compound] [turbine]-type water meters NPS 3 and larger in meter vaults. Include shutoff valves on water meter inlets and outlets, and include valved bypass around meters. Support meters, valves, and piping on brick or concret...
	D. Water Meters: Install detector-type water meters in meter vault according to AWWA M6. Include shutoff valves on water meter inlets and outlets, and include full-size valved bypass around meters. Support meters, valves, and piping on brick or concre...
	E. Support water meters and piping NPS 3 and larger on concrete piers. Comply with requirements for concrete piers in Section 033000 "Cast-in-Place Concrete."

	3.8 ROUGHING-IN FOR WATER METERS
	A. Rough-in piping and specialties for water meter installation according to utility company's written instructions.

	3.9 BACKFLOW PREVENTER INSTALLATION
	A. Install backflow preventers of type, size, and capacity indicated. Include valves and test cocks. Install according to requirements of plumbing and health department and authorities having jurisdiction.
	B. Do not install backflow preventers that have relief drain in vault or in other spaces subject to flooding.
	C. Do not install bypass piping around backflow preventers.
	D. Support NPS 2-1/2 and larger backflow preventers and piping on concrete piers. Comply with requirements for concrete piers in Section 033000 "Cast-in-Place Concrete."

	3.10 WATER METER BOX INSTALLATION
	A. Install water meter boxes in paved areas flush with surface.
	B. Install water meter boxes in grass or earth areas with top 2 inches above surface.

	3.11 CONCRETE VAULT INSTALLATION
	A. Install precast concrete vaults according to ASTM C891.

	3.12 PROTECTIVE ENCLOSURE INSTALLATION
	A. Install concrete base level and with top approximately 2 inches above grade.
	B. Install protective enclosure over valves and equipment.
	C. Anchor protective enclosure to concrete base.

	3.13 FIRE-DEPARTMENT CONNECTION INSTALLATION
	A. Install ball drip valves at each check valve for fire-department connection to mains.
	B. Install protective pipe bollards [on two sides of] [on three sides of] each freestanding fire-department connection. Pipe bollards are specified in Section 055000 "Metal Fabrications."

	3.14 ALARM DEVICE INSTALLATION
	A. General: Comply with NFPA 24 for devices and methods of valve supervision. Underground valves with valve box do not require supervision.
	B. Supervisory Switches: Supervise valves in open position.
	1. Valves: Grind away portion of exposed valve stem. Bolt switch, with plunger in stem depression, to OS&Y gate-valve yoke.
	2. Indicator Posts: Drill and thread hole in upper-barrel section at target plate. Install switch, with toggle against target plate, on barrel of indicator post.

	C. Locking and Sealing: Secure unsupervised valves as follows:
	1. Valves: Install chain and padlock on open OS&Y gate valve.
	2. Post Indicators: Install padlock on wrench on indicator post.

	D. Pressure Switches: Drill and thread hole in exposed barrel of fire hydrant. Install switch.
	E. Water-Flow Indicators: Install in water-service piping in vault. Select indicator with saddle and vane matching pipe size. Drill hole in pipe, insert vane, and bolt saddle to pipe.
	F. Connect alarm devices to building's fire-alarm system. Wiring and fire-alarm devices are specified in [Section 284621.11 "Addressable Fire-Alarm Systems."] [Section 284621.13 "Conventional Fire-Alarm Systems."]

	3.15 CONNECTIONS
	A. Connect fire-suppression water-service piping to [utility water main] [existing water main]. Use [tapping sleeve and tapping valve] [service clamp and corporation valve].
	B. Connect fire-suppression water-service piping to interior fire-suppression piping.
	C. Connect waste piping from concrete vault drains to [sanitary sewerage system. Comply with requirements in Section 221313 "Facility Sanitary Sewers" for connection to sanitary sewer] [storm-drainage system. Comply with requirements in Section 334100...

	3.16 FIELD QUALITY CONTROL
	A. Use test procedure prescribed by authorities having jurisdiction or, if method is not prescribed by authorities having jurisdiction, use procedure described below.
	B. Piping Tests: Conduct piping tests before joints are covered and after concrete thrust blocks have hardened sufficiently. Fill pipeline 24 hours before testing and apply test pressure to stabilize system. Use only potable water.
	C. Hydrostatic Tests: Test at not less than one-and-one-half times the working pressure for two hours.
	1. Increase pressure in 50-psig increments and inspect each joint between increments. Hold at test pressure for one hour; decrease to zero psig. Slowly increase again to test pressure and hold for one more hour. Maximum allowable leakage is 2 quarts p...

	D. Prepare test and inspection reports.

	3.17 IDENTIFICATION
	A. Install continuous underground[ detectable] warning tape during backfilling of trench for underground fire-suppression water-service piping. Locate below finished grade, directly over piping. Underground warning tapes are specified in Section 31200...
	B. Permanently attach equipment nameplate or marker indicating plastic fire-suppression water-service piping or fire-suppression water-service piping with electrically insulated fittings, on main electrical meter panel. Comply with requirements for id...

	3.18 CLEANING
	A. Clean[ and disinfect] fire-suppression water-service piping as follows:
	1. Purge new piping systems and parts of existing systems that have been altered, extended, or repaired before use.
	2. Use purging[ and disinfecting] procedure prescribed by authorities having jurisdiction or, if method is not prescribed by authorities having jurisdiction, use procedure described in NFPA 24 for flushing of piping. Flush piping system with clean, po...
	3. Use purging and disinfecting procedure prescribed by authorities having jurisdiction or, if method is not prescribed by authorities having jurisdiction, use procedure described in AWWA C651 or do as follows:
	a. Fill system or part of system with water/chlorine solution containing at least 50 ppm of chlorine; isolate and allow it to stand for 24 hours.
	b. Drain system or part of system of previous solution and refill with water/chlorine solution containing at least 200 ppm of chlorine; isolate and allow it to stand for three hours.
	c. After standing time, flush system with clean, potable water until no chlorine remains in water coming from system.
	d. Submit water samples in sterile bottles to authorities having jurisdiction. Repeat procedure if biological examination shows evidence of contamination.


	B. Prepare reports of purging[ and disinfecting] activities.

	3.19 PIPING SCHEDULE
	A. Underground fire-suppression water-service piping [NPS 2 and smaller] shall be one of the following:
	1. [Hard] [Soft] copper tube, [ASTM B88, Type K] [ASTM B88, Type L]; [wrought-copper, solder-joint fittings; and brazed] [copper, pressure-seal fittings; and pressure-sealed] joints.
	2. NPS 2 PE, [Class 150] [Class 200], fire-service pipe; molded PE fittings; and heat-fusion joints.

	B. Underground fire-suppression water-service piping NPS 3 shall be one of the following:
	1. [Hard] [Soft] copper tube, [ASTM B88, Type K] [ASTM B88, Type L]; [wrought-copper, solder-joint fittings; and brazed] [copper, pressure-seal fittings; and pressure-sealed] joints.
	2. Grooved-end, ductile-iron pipe; grooved-end, ductile-iron pipe appurtenances; and grooved joints.
	3. Mechanical-joint, ductile-iron pipe; mechanical-joint, [ductile- or gray-iron, standard-pattern] [or] [ductile-iron, compact-pattern] fittings; glands, gaskets, and bolts; and gasketed joints.
	4. Push-on-joint, ductile-iron pipe; push-on-joint, ductile-iron compact-pattern fittings; and gasketed joints.
	5. PE, [Class 150] [Class 200], fire-service pipe; molded PE fittings; and heat-fusion joints.

	C. Underground fire-suppression water-service piping NPS 4 shall be one of the following:
	1. [Hard] [Soft] copper tube, [ASTM B88, Type K] [ASTM B88, Type L]; [wrought-copper, solder-joint fittings; and brazed] [copper, pressure-seal fittings; and pressure-sealed] joints.
	2. Grooved-end, ductile-iron pipe; grooved-end, ductile-iron pipe appurtenances; and grooved joints.
	3. Mechanical-joint, ductile-iron pipe; mechanical-joint, [ductile- or gray-iron, standard-pattern] [or] [ductile-iron, compact-pattern] fittings; glands, gaskets, and bolts; and gasketed joints.
	4. Push-on-joint, ductile-iron pipe; push-on-joint, ductile-iron compact-pattern fittings; and gasketed joints.
	5. PE, [Class 150] [Class 200], fire-service pipe; molded PE fittings; and heat-fusion joints.
	6. PVC, [Class 150] [Class 200] pipe listed for fire-protection service; PVC fittings of same class as pipe; and gasketed joints.
	7. Fiberglass, RTRP, [Class 150] [Class 200]; RTRF; and bonded joints.

	D. Underground fire-suppression water-service piping [NPS 6 to NPS 12] shall be one of the following:
	1. Grooved-end, ductile-iron pipe; grooved-end, ductile-iron pipe appurtenances; and grooved joints.
	2. Mechanical-joint, ductile-iron pipe; mechanical-joint, [ductile- or gray-iron, standard-pattern] [or] [ductile-iron, compact-pattern] fittings; glands, gaskets, and bolts; and gasketed joints.
	3. Push-on-joint, ductile-iron pipe; push-on-joint, ductile-iron compact-pattern fittings; and gasketed joints.
	4. PE, [Class 150] [Class 200], fire-service pipe; molded PE fittings; and heat-fusion joints.
	5. PVC, [Class 150] [Class 200] pipe listed for fire-protection service; PVC fittings of same class as pipe; and gasketed joints.
	6. Fiberglass, RTRP, [Class 150] [Class 200]; RTRF; and bonded joints.

	E. [Aboveground] [and] [vault] fire-suppression water-service piping [NPS 2 and smaller] shall be hard copper tube, [ASTM B88, Type K] [ASTM B88, Type L]; [wrought- or cast-copper-alloy, solder-joint fittings; and brazed] [copper, pressure-seal fittin...
	F. [Aboveground] [and] [vault] fire-suppression water-service piping [NPS 3 and NPS 4] shall be one of the following:
	1. Hard copper tube, [ASTM B88, Type K] [ASTM B88, Type L]; [wrought-copper, solder-joint fittings; and brazed] [copper, pressure-seal fittings; and pressure-sealed] joints.
	2. Grooved-end, ductile-iron pipe; grooved-end, ductile-iron pipe appurtenances; and grooved joints.

	G. [Aboveground] [and] [vault] fire-suppression water-service piping [NPS 5 to NPS 12] shall be grooved-end, ductile-iron pipe; grooved-end, ductile-iron pipe appurtenances; and grooved joints.
	H. Underslab fire-suppression water-service piping [NPS 2 and smaller] shall be [hard] [soft] copper tube, [ASTM B88, Type K] [ASTM B88, Type L]; [wrought-copper, solder-joint fittings; and brazed] [copper, pressure-seal fittings; and pressure-sealed]...
	I. Underslab fire-suppression water-service piping [NPS 3 and NPS 4] shall be one of the following:
	1. [Hard] [Soft] copper tube, [ASTM B88, Type K] [ASTM B88, Type L]; [wrought-copper, solder-joint fittings; and brazed] [copper, pressure-seal fittings; and pressure-sealed] joints.
	2. Grooved-end, ductile-iron pipe; grooved-end, ductile-iron pipe appurtenances; and grooved joints.
	3. Mechanical-joint, ductile-iron pipe; mechanical-joint, [ductile- or gray-iron, standard-pattern] [or] [ductile-iron, compact-pattern] fittings; glands, gaskets, and bolts; and restrained, gasketed joints.
	4. Push-on-joint, ductile-iron pipe; push-on-joint, ductile-iron compact-pattern fittings; and restrained, gasketed joints.

	J. Underslab fire-suppression water-service piping [NPS 6 to NPS 12] shall be one of the following:
	1. Grooved-end, ductile-iron pipe; grooved-end, ductile-iron pipe appurtenances; and grooved joints.
	2. Mechanical-joint, ductile-iron pipe; mechanical-joint, [ductile- or gray-iron, standard-pattern] [or] [ductile-iron, compact-pattern] fittings; glands, gaskets, and bolts; and restrained, gasketed joints.
	3. Push-on-joint, ductile-iron pipe; push-on-joint, ductile-iron compact-pattern fittings; and restrained, gasketed joints.


	3.20 VALVE SCHEDULE
	A. Underground fire-suppression water-service shutoff valves NPS 2 and smaller shall be corporation valves or curb valves with ends compatible with piping.
	B. Meter box fire-suppression water-service shutoff valves NPS 2 and smaller shall be meter valves.
	C. Vault fire-suppression water-service shutoff valves NPS 2 and smaller shall be [Class 125, MSS, bronze, nonrising stem] [or] [UL-listed or FM Global-approved, OS&Y, bronze,] gate valves.
	D. Underground fire-suppression water-service shutoff valves NPS 3 and larger shall be one of the following:
	1. 200-psig, AWWA, iron, nonrising-stem, [metal] [resilient]-seated gate valves.
	2. 250-psig, AWWA, iron, nonrising-stem, resilient-seated gate valves.
	3. [175-psig] [250-psig], UL-listed or FM Global-approved, iron, nonrising-stem gate valves.

	E. Indicator-post underground fire-suppression water-service valves NPS 3 and larger shall be [175-psig] [250-psig], UL-listed or FM Global-approved, iron, nonrising-stem gate valves with indicator-post flange.
	F. Standard-pressure, [aboveground] [and] [vault] fire-suppression water-service shutoff valves NPS 3 and larger shall be one of the following:
	1. 200-psig, AWWA, iron, OS&Y, [metal] [resilient]-seated gate valves.
	2. 250-psig, AWWA, iron, OS&Y, resilient-seated gate valves.
	3. [175-psig] [250-psig], UL-listed or FM Global-approved, iron, OS&Y gate valves.
	4. [AWWA] [or] [UL-listed or FM Global-approved] butterfly valves.

	G. Fire-suppression water-service check valves NPS 3 and larger shall be one of the following:
	1. [AWWA] [or] [UL-listed or FM Global-approved] check valves.
	2. UL-listed or FM Global-approved detector check valves.




	211313 FL - Wet-Pipe Sprinkler Systems
	PART 1 -  GENERAL
	1.1 SUMMARY
	A. Section Includes:
	1. Steel pipe and fittings.
	2. Specialty valves.
	3. Air vent.
	4. Sprinkler piping specialties.
	5. Sprinklers.
	6. Alarm devices.
	7. Manual control stations.
	8. Control panels.
	9. Pressure gauges.


	1.2 DEFINITIONS
	A. High-Pressure Sprinkler Piping: Wet-pipe sprinkler system piping designed to operate at working pressure higher than standard 175 psig, but not higher than 300 psig.
	B. Standard-Pressure Sprinkler Piping: Wet-pipe sprinkler system piping designed to operate at working pressure of 175-psig maximum.

	1.3 ACTION SUBMITTALS
	A. Product Data: For each type of product.
	1. Include rated capacities, operating characteristics, electrical characteristics, and furnished specialties and accessories.

	B. Shop Drawings: For wet-pipe sprinkler systems.
	1. Include plans, elevations, sections, and attachment details.
	2. Include diagrams for power, signal, and control wiring.

	C. Delegated Design Submittal: For wet-pipe sprinkler systems indicated to comply with performance requirements and design criteria, including analysis data signed and sealed by the qualified professional engineer responsible for their preparation.

	1.4 INFORMATIONAL SUBMITTALS
	A. Coordination Drawings: Sprinkler systems, or BIM model, drawn to scale, on which the following items are shown and coordinated with each other, using input from installers of the items involved.
	B. Qualification Data: For qualified Installer and professional engineer.
	C. Design Data:
	1. Approved Sprinkler Piping Drawings: Working plans, prepared according to NFPA 13, that have been approved by authorities having jurisdiction, including hydraulic calculations if applicable.

	D. Welding certificates.
	E. Field Test Reports:
	1. Indicate and interpret test results for compliance with performance requirements and as described in NFPA 13. Include "Contractor's Material and Test Certificate for Aboveground Piping."
	2. Fire-hydrant flow test report.

	F. Field quality-control reports.

	1.5 CLOSEOUT SUBMITTALS
	A. Operation and Maintenance Data: For wet-pipe sprinkler systems and specialties to include in emergency, operation, and maintenance manuals.

	1.6 MAINTENANCE MATERIAL SUBMITTALS
	A. Furnish extra materials that match products installed and that are packaged with protective covering for storage and identified with labels describing contents.
	1. Sprinkler Cabinets: Finished, wall-mounted, steel cabinet with hinged cover, and with space for minimum of six spare sprinklers plus sprinkler wrench. Include number of sprinklers required by NFPA 13 and sprinkler wrench. Include separate cabinet w...


	1.7 QUALITY ASSURANCE
	A. Installer Qualifications:
	1. Installer's responsibilities include designing, fabricating, and installing sprinkler systems and providing professional engineering services needed to assume engineering responsibility. Base calculations on results of fire-hydrant flow test.
	a. Engineering Responsibility: Preparation of working plans, calculations, and field test reports by a qualified professional engineer.


	B. Welding Qualifications: Qualify procedures and operators according to 2010 ASME Boiler and Pressure Vessel Code.

	1.8 FIELD CONDITIONS
	A. Interruption of Existing Sprinkler Service: Do not interrupt sprinkler service to facilities occupied by Owner or others unless permitted under the following conditions and then only after arranging to provide temporary sprinkler service according ...
	1. Notify Owner no fewer than two days in advance of proposed interruption of sprinkler service.
	2. Do not proceed with interruption of sprinkler service without Owner's written permission.



	PART 2 -  PRODUCTS
	2.1 PERFORMANCE REQUIREMENTS
	A. Electrical Components, Devices, and Accessories: Listed and labeled as defined in NFPA 70, by a qualified testing agency, and marked for intended location and application.
	B. Sprinkler system equipment, specialties, accessories, installation, and testing shall comply with NFPA 13.
	C. Standard-Pressure Piping System Component: Listed for 175-psig minimum working pressure.
	D. High-Pressure Piping System Component: Listed for 250-psig minimum working pressure.
	E. Delegated Design: Engage a qualified professional engineer, as defined in Section 014000 "Quality Requirements," to design wet-pipe sprinkler systems.
	1. Available fire-hydrant flow test records indicate the following conditions:
	a. Date: <Insert test date>.
	b. Time: <Insert time> [a.m.] [p.m.]
	c. Performed by: <Insert operator's name> of <Insert firm>.
	d. Location of Residual Fire Hydrant R: <Insert location>.
	e. Location of Flow Fire Hydrant F: <Insert location>.
	f. Static Pressure at Residual Fire Hydrant R: <Insert psig>.
	g. Measured Flow at Flow Fire Hydrant F: <Insert gpm>.
	h. Residual Pressure at Residual Fire Hydrant R: <Insert psig>.

	2. Sprinkler system design shall be approved by authorities having jurisdiction.
	a. Margin of Safety for Available Water Flow and Pressure: [10] [20] percent, including losses through water-service piping, valves, and backflow preventers.
	b. Sprinkler Occupancy Hazard Classifications:
	1) Automobile Parking Areas: [Ordinary Hazard, Group 1].
	2) Building Service Areas: [Ordinary Hazard, Group 1].
	3) Churches: [Light Hazard].
	4) Electrical Equipment Rooms: [Ordinary Hazard, Group 1].
	5) Dry Cleaners: [Ordinary Hazard, Group 2].
	6) Elevator Machine Room and Hoistway: [Ordinary Hazard, Group 1].
	7) General Storage Areas: [Ordinary Hazard, Group 1].
	8) Laundries: [Ordinary Hazard, Group 1].
	9) Libraries except Stack Areas: [Light Hazard].
	10) Library Stack Areas: [Ordinary Hazard, Group 2].
	11) Machine Shops: [Ordinary Hazard, Group 2].
	12) Mechanical Equipment Rooms: [Ordinary Hazard, Group 1].
	13) Office and Public Areas: [Light Hazard].
	14) Plastics Processing Areas: [Extra Hazard, Group 2].
	15) Printing Plants: [Extra Hazard, Group 1].
	16) Repair Garages: [Ordinary Hazard, Group 2].
	17) Residential Living Areas: [Light Hazard].
	18) Restaurant Service Areas: [Ordinary Hazard, Group 1].
	19) Solvent Cleaning Areas: [Extra Hazard, Group 2].
	20) Upholstering Plants: [Extra Hazard, Group 1].


	3. Minimum Density for Automatic-Sprinkler Piping Design:
	a. Residential (Dwelling) Occupancy: [0.05 gpm over 400-sq. ft.] area.
	b. Light-Hazard Occupancy: [0.10 gpm over 1500-sq. ft.] area.
	c. Ordinary-Hazard, Group 1 Occupancy: [0.15 gpm over 1500-sq. ft.] area.
	d. Ordinary-Hazard, Group 2 Occupancy: [0.20 gpm over 1500-sq. ft.] area.
	e. Extra-Hazard, Group 1 Occupancy: [0.30 gpm over 2500-sq. ft.] area.
	f. Extra-Hazard, Group 2 Occupancy: [0.40 gpm over 2500-sq. ft.] area.
	g. Special Occupancy Hazard: As determined by authorities having jurisdiction.

	4. Minimum Density for Deluge-Sprinkler Piping Design:
	a. Ordinary-Hazard, Group 1 Occupancy: [0.15 gpm] over entire area.
	b. Ordinary-Hazard, Group 2 Occupancy: [0.20 gpm] over entire area.
	c. Extra-Hazard, Group 1 Occupancy: [0.30 gpm] over entire area.
	d. Extra-Hazard, Group 2 Occupancy: [0.40 gpm] over entire area.
	e. Special Occupancy Hazard: As determined by authorities having jurisdiction.

	5. Maximum protection area per sprinkler according to UL listing.
	6. Maximum Protection Area per Sprinkler:
	a. Residential Areas: [400 sq. ft.].
	b. Office Spaces: [120 sq. ft.] [225 sq. ft.].
	c. Storage Areas: [130 sq. ft.].
	d. Mechanical Equipment Rooms: [130 sq. ft.].
	e. Electrical Equipment Rooms: [130 sq. ft.].
	f. Other Areas: According to NFPA 13 recommendations unless otherwise indicated.


	F. Seismic Performance: Sprinkler piping shall withstand the effects of earthquake motions determined according to NFPA 13 and ASCE/SEI 7. See Section 210548 "Vibration and Seismic Controls for Fire-Suppression Piping and Equipment."

	2.2 STEEL PIPE AND FITTINGS
	A. Standard-Weight, [Galvanized-] [and] [Black-]Steel Pipe: ASTM A53/A53M, [Type E], [Grade B]. Pipe ends may be factory or field formed to match joining method.
	B. Schedule 30, [Galvanized-] [and] [Black-]Steel Pipe: ASTM A135/A135M; ASTM A795/A795M, [Type E]; or ASME B36.10M wrought steel, with wall thickness not less than Schedule 30 and not more than Schedule 40. Pipe ends may be factory or field formed to...
	C. Thinwall [Galvanized-] [and] [Black-]Steel Pipe: ASTM A135/A135M or ASTM A795/A795M, threadable, with wall thickness less than Schedule 30 and equal to or greater than Schedule 10. Pipe ends may be factory or field formed to match joining method.
	D. Schedule 10, Black-Steel Pipe: ASTM A135/A135M or ASTM A795/A795M, Schedule 10 in NPS 5 and smaller; and NFPA 13-specified wall thickness in NPS 6 to NPS 10, plain end.
	E. Nonstandard OD, Thinwall Black-Steel Pipe: ASTM A135/A135M or ASTM A795/A795M thinwall with plain ends and wall thickness less than Schedule 10.
	F. Hybrid Black-Steel Pipe: ASTM A135/A135M or ASTM A795/A795M lightwall, with wall thickness less than Schedule 10 and greater than Schedule 5.
	G. Schedule 5 Steel Pipe: ASTM A135/A135M or ASTM A795/A795M lightwall with plain ends.
	H. [Galvanized-] [and] [Black-]Steel Pipe Nipples: ASTM A733, made of ASTM A53/A53M, standard-weight, seamless steel pipe with threaded ends.
	I. [Galvanized-] [and] [Uncoated-]Steel Couplings: ASTM A865/A865M, threaded.
	J. [Galvanized] [and] [Uncoated], Gray-Iron Threaded Fittings: ASME B16.4, Class 125, standard pattern.
	K. Malleable- or Ductile-Iron Unions: UL 860.
	L. Cast-Iron Flanges: ASME 16.1, Class 125.
	M. Steel Flanges and Flanged Fittings: ASME B16.5, Class 150.
	1. Pipe-Flange Gasket Materials: [AWWA C110, rubber, flat face, 1/8 inch thick] [ASME B16.21, nonmetallic and asbestos free] [or] [EPDM rubber gasket].
	a. Class 125 and Class 250, Cast-Iron, Flat-Face Flanges: Full-face gaskets.
	b. Class 150 and Class 300, Ductile-Iron or -Steel, Raised-Face Flanges: Ring-type gaskets.

	2. Metal, Pipe-Flange Bolts and Nuts: Carbon steel unless otherwise indicated.

	N. Steel Welding Fittings: ASTM A234/A234M and ASME B16.9.
	1. Welding Filler Metals: Comply with AWS D10.12M/D10.12 for welding materials appropriate for wall thickness and chemical analysis of steel pipe being welded.

	O. Grooved-Joint, Steel-Pipe Appurtenances:
	1. Manufacturers: Subject to compliance with requirements, available manufacturers offering products that may be incorporated into the Work include, but are not limited to the following:
	a. Anvil International/Smith-Cooper International; Tailwind Capital, LLC.
	b. CPS Products, Inc.
	c. National Fittings, Inc.
	d. Shurjoint; a part of Aalberts Integrated piping Systems.
	e. Smith-Cooper International.
	f. Tyco Fire Products; brand of Johnson Controls International plc, Building Solutions North America.
	g. Victaulic Company.

	2. Pressure Rating: [175-psig] [250-psig] [300-psig] minimum.
	3. [Galvanized] [Painted] [Uncoated] Grooved-End Fittings for Steel Piping: ASTM A47/A47M, malleable-iron casting or ASTM A536, ductile-iron casting, with dimensions matching steel pipe.
	4. Grooved-End-Pipe Couplings for Steel Piping: AWWA C606 and UL 213 rigid pattern, unless otherwise indicated, for steel-pipe dimensions. Include ferrous housing sections, EPDM-rubber gasket, and bolts and nuts.

	P. Steel Pressure-Seal Fittings: UL 213, FM Global-approved, 175-psig pressure rating with steel housing, rubber O-rings, and pipe stop; for use with fitting manufacturers' pressure-seal tools.
	1. Manufacturers: Subject to compliance with requirements, available manufacturers offering products that may be incorporated into the Work include, but are not limited to the following:
	a. Victaulic Company.
	b. Viega LLC.



	2.3 SPECIALTY VALVES
	A. Listed in UL's "Fire Protection Equipment Directory" or FM Global's "Approval Guide."
	B. Pressure Rating:
	1. Standard-Pressure Piping Specialty Valves: 175-psig minimum.
	2. High-Pressure Piping Specialty Valves:  250-psig minimum.

	C. Body Material: Cast or ductile iron.
	D. Size: Same as connected piping.
	E. End Connections: Flanged or grooved.
	F. Alarm Valves:
	1. Manufacturers: Subject to compliance with requirements, available manufacturers offering products that may be incorporated into the Work include, but are not limited to the following:
	a. Globe Fire Sprinkler Corporation.
	b. Reliable Automatic Sprinkler Co., Inc. (The).
	c. Tyco Fire Products; brand of Johnson Controls International plc, Building Solutions North America.
	d. Venus Fire Protection Ltd.
	e. Victaulic Company.
	f. Viking Group Inc.

	2. Standard: UL 193.
	3. Design: For horizontal or vertical installation.
	4. Include trim sets for bypass, drain, electrical sprinkler alarm switch, pressure gauges,[ retarding chamber,] and fill-line attachment with strainer.
	5. Drip cup assembly pipe drain [without valves and separate from main drain piping] [with check valve to main drain piping.]
	6. Electrical Components, Devices, and Accessories: Listed and labeled as defined in NFPA 70, by a qualified testing agency, and marked for intended location and application.

	G. Deluge Valves:
	1. Manufacturers: Subject to compliance with requirements, available manufacturers offering products that may be incorporated into the Work include, but are not limited to the following:
	a. BERMAD Control Valves.
	b. CLA-VAL.
	c. Globe Fire Sprinkler Corporation.
	d. Kidde; Carrier Global Corporation.
	e. OCV Control Valves.
	f. Reliable Automatic Sprinkler Co., Inc. (The).
	g. Tyco Fire Products; brand of Johnson Controls International plc, Building Solutions North America.
	h. Venus Fire Protection Ltd.
	i. Victaulic Company.
	j. Viking Group Inc.

	2. Standard: UL 260.
	3. Design: Hydraulically operated, differential-pressure type.
	4. Include trim sets for alarm-test bypass, drain, electrical water-flow alarm switch, pressure gauges, drip cup assembly piped without valves and separate from main drain line, and fill-line attachment with strainer.
	5. Wet, Pilot-Line Trim Set: Include gauge to read diaphragm-chamber pressure and manual control station for manual operation of deluge valve, and connection for actuation device.

	H. Automatic (Ball Drip) Drain Valves:
	1. Manufacturers: Subject to compliance with requirements, available manufacturers offering products that may be incorporated into the Work include, but are not limited to the following:
	a. Reliable Automatic Sprinkler Co., Inc. (The).
	b. Tyco Fire Products; brand of Johnson Controls International plc, Building Solutions North America.

	2. Standard: UL 1726.
	3. Pressure Rating: 175-psig minimum.
	4. Type: Automatic draining, ball check.
	5. Size: NPS 3/4.
	6. End Connections: Threaded.


	2.4 AIR VENT
	A. Manual Air Vent/Valve:
	1. Manufacturers: Subject to compliance with requirements, available manufacturers offering products that may be incorporated into the Work include, but are not limited to the following:
	a. National Fittings, Inc.
	b. Shurjoint; a part of Aalberts Integrated piping Systems.
	c. Victaulic Company.

	2. Description: Ball valve that requires human intervention to vent air.
	3. Body: Forged brass.
	4. Ends: Threaded.
	5. Minimize Size: 1/2 inch.
	6. Minimum Water Working Pressure Rating: 300 psig.

	B. Automatic Air Vent:
	1. Manufacturers: Subject to compliance with requirements, available manufacturers offering products that may be incorporated into the Work include, but are not limited to the following:
	a. AGF Manufacturing, Inc.
	b. CLA-VAL.
	c. Engineered Corrosion Solutions.
	d. Metraflex Company (The).
	e. Val-Matic Valve & Manufacturing Corp.

	2. Description: Automatic air vent that automatically vents trapped air without human intervention.
	3. Standard: UL listed or FM Global approved for use in wet-pipe fire sprinkler systems.
	4. Vents oxygen continuously from system.
	5. Float valve to prevent water discharge.
	6. Minimum Water Working Pressure Rating: 175 psig.

	C. Automatic Air Vent Assembly:
	1. Manufacturers: Subject to compliance with requirements, available manufacturers offering products that may be incorporated into the Work include, but are not limited to the following:
	a. Engineered Corrosion Solutions.
	b. Potter Electric Signal Company, LLC.
	c. South-Tek Systems, LLC.

	2. Description: Automatic [dual ]air vent assembly that automatically vents trapped air without human intervention, including Y-strainer and ball valve in a pre-piped assembly.
	3. Standard: UL listed or FM Global approved for use in wet-pipe fire sprinkler system.
	4. Vents oxygen continuously from system.
	5. Float valve to prevent water discharge.
	6. Minimum Water Working Pressure Rating: 175 psig.


	2.5 SPRINKLER PIPING SPECIALTIES
	A. Branch Outlet Fittings:
	1. Manufacturers: Subject to compliance with requirements, available manufacturers offering products that may be incorporated into the Work include, but are not limited to the following:
	a. Anvil International/Smith-Cooper International; Tailwind Capital, LLC.
	b. National Fittings, Inc.
	c. Shurjoint; a part of Aalberts Integrated piping Systems.
	d. Tyco Fire Products; brand of Johnson Controls International plc, Building Solutions North America.
	e. Victaulic Company.

	2. Standard: UL 213.
	3. Pressure Rating:  175-psig minimum.
	4. Body Material: Ductile-iron housing with EPDM seals and bolts and nuts.
	5. Type: Mechanical-tee and -cross fittings.
	6. Configurations: Snap-on and strapless, ductile-iron housing with branch outlets.
	7. Size: Of dimension to fit onto sprinkler main and with outlet connections as required to match connected branch piping.
	8. Branch Outlets: Grooved, plain-end pipe, or threaded.

	B. Flow Detection and Test Assemblies:
	1. Manufacturers: Subject to compliance with requirements, available manufacturers offering products that may be incorporated into the Work include, but are not limited to the following:
	a. AGF Manufacturing, Inc.
	b. Reliable Automatic Sprinkler Co., Inc. (The).
	c. Tyco Fire Products; brand of Johnson Controls International plc, Building Solutions North America.
	d. Victaulic Company.

	2. Standard: UL's "Fire Protection Equipment Directory" or FM Global's "Approval Guide."
	3. Pressure Rating:  175-psig minimum.
	4. Body Material: Cast- or ductile-iron housing with orifice, sight glass, and integral test valve.
	5. Size: Same as connected piping.
	6. Inlet and Outlet: Threaded or grooved.

	C. Branch Line Testers:
	1. Manufacturers: Subject to compliance with requirements, available manufacturers offering products that may be incorporated into the Work include, but are not limited to the following:
	a. AGF Manufacturing, Inc.
	b. Elkhart Brass Mfg. Co., Inc.
	c. Fire-End & Croker Corporation.
	d. Potter Electric Signal Company, LLC.
	e. Potter Roemer LLC; a Division of Morris Group International.

	2. Standard: UL 199.
	3. Pressure Rating: 175 psig.
	4. Body Material: Brass.
	5. Size: Same as connected piping.
	6. Inlet: Threaded.
	7. Drain Outlet: Threaded and capped.
	8. Branch Outlet: Threaded, for sprinkler.

	D. Sprinkler Inspector's Test Fittings:
	1. Manufacturers: Subject to compliance with requirements, available manufacturers offering products that may be incorporated into the Work include, but are not limited to the following:
	a. AGF Manufacturing, Inc.
	b. Triple R Specialty.
	c. Tyco Fire Products; brand of Johnson Controls International plc, Building Solutions North America.
	d. Victaulic Company.
	e. Viking Group Inc.

	2. Standard: UL's "Fire Protection Equipment Directory" or FM Global's "Approval Guide."
	3. Pressure Rating:  175-psig minimum.
	4. Body Material: Cast- or ductile-iron housing with sight glass.
	5. Size: Same as connected piping.
	6. Inlet and Outlet: Threaded.

	E. Adjustable Drop Nipples:
	1. Manufacturers: Subject to compliance with requirements, available manufacturers offering products that may be incorporated into the Work include, but are not limited to the following:
	a. Aegis Technologies, Inc.
	b. CECA, LLC.
	c. CPS Products, Inc.
	d. Merit Manufacturing.

	2. Standard: UL 1474.
	3. Pressure Rating:  250-psig minimum.
	4. Body Material: Steel pipe with EPDM-rubber O-ring seals.
	5. Size: Same as connected piping.
	6. Length: Adjustable.
	7. Inlet and Outlet: Threaded.

	F. Flexible Sprinkler Hose Fittings:
	1. Manufacturers: Subject to compliance with requirements, available manufacturers offering products that may be incorporated into the Work include, but are not limited to the following:
	a. ALEUM USA.
	b. FlexHead Industries, Inc.
	c. Gateway Tubing, Inc.
	d. Victaulic Company.

	2. Standard: UL 1474.
	3. Type: Flexible hose for connection to sprinkler, and with bracket for connection to ceiling grid.
	4. Pressure Rating:  175-psig minimum.
	5. Size: Same as connected piping, for sprinkler.


	2.6 SPRINKLERS
	A. Manufacturers: Subject to compliance with requirements, available manufacturers offering products that may be incorporated into the Work include, but are not limited to the following:
	1. Globe Fire Sprinkler Corporation.
	2. Reliable Automatic Sprinkler Co., Inc. (The).
	3. Tyco Fire Products; brand of Johnson Controls International plc, Building Solutions North America.
	4. Venus Fire Protection Ltd.
	5. Victaulic Company.
	6. Viking Group Inc.

	B. Listed in UL's "Fire Protection Equipment Directory" or FM Global's "Approval Guide."
	C. Pressure Rating for Residential Sprinklers: 175-psig maximum.
	D. Pressure Rating for Automatic Sprinklers: 175-psig minimum.
	E. Pressure Rating for High-Pressure Automatic Sprinklers:  250-psig minimum.
	F. Automatic Sprinklers with Heat-Responsive Element:
	1. Early-Suppression, Fast-Response Applications:  UL 1767.
	2. Nonresidential Applications:  UL 199.
	3. Residential Applications:  UL 1626.
	4. Characteristics: Nominal 1/2-inch orifice with Discharge Coefficient K of 5.6, and for "Ordinary" temperature classification rating unless otherwise indicated or required by application.

	G. Open Sprinklers with Heat-Responsive Element Removed: UL 199.
	1. Nominal Orifice:
	a. 1/2 inch, with discharge coefficient K between [5.3 and 5.8].
	b. 17/32 inch with discharge coefficient K between [7.4 and 8.2].


	H. Sprinkler Finishes: [Chrome plated] [bronze] [and] [painted].
	I. Special Coatings: [Wax] [lead] [and] [corrosion-resistant paint].
	J. Sprinkler Escutcheons: Materials, types, and finishes for the following sprinkler mounting applications. Escutcheons for concealed, flush, and recessed-type sprinklers are specified with sprinklers.
	1. Ceiling Mounting: [Chrome-plated steel, one piece, flat] [Chrome-plated steel, two piece, with 1-inch vertical adjustment] [Plastic, white finish, one piece, flat].
	2. Sidewall Mounting: [Chrome-plated steel] [Plastic, white finish], one piece, flat.

	K. Sprinkler Guards:
	1. Manufacturers: Subject to compliance with requirements, available manufacturers offering products that may be incorporated into the Work include, but are not limited to the following:
	a. Reliable Automatic Sprinkler Co., Inc. (The).
	b. Tyco Fire Products; brand of Johnson Controls International plc, Building Solutions North America.
	c. Victaulic Company.
	d. Viking Group Inc.

	2. Standard: UL 199.
	3. Type: Wire cage with fastening device for attaching to sprinkler.


	2.7 ALARM DEVICES
	A. Alarm-device types shall match piping and equipment connections.
	B. Water-Motor-Operated Alarm:
	1. Manufacturers: Subject to compliance with requirements, available manufacturers offering products that may be incorporated into the Work include, but are not limited to the following:
	a. Globe Fire Sprinkler Corporation.
	b. Tyco Fire Products; brand of Johnson Controls International plc, Building Solutions North America.
	c. Victaulic Company.
	d. Viking Group Inc.

	2. Standard: UL 753.
	3. Type: Mechanically operated, with Pelton wheel.
	4. Alarm Gong: Cast aluminum with red-enamel factory finish.
	5. Size: 8-1/2-inches diameter.
	6. Components: Shaft length, bearings, and sleeve to suit wall construction.
	7. Inlet: NPS 3/4.
	8. Outlet: NPS 1 drain connection.

	C. Electrically Operated Notification Appliances:
	1. Manufacturers: Subject to compliance with requirements, available manufacturers offering products that may be incorporated into the Work include, but are not limited to the following:
	a. Fire-Lite Alarms; Honeywell International, Inc.
	b. Notifier; Honeywell International, Inc.
	c. Potter Electric Signal Company, LLC.

	2. Electric Bell:
	a. Standard: UL 464.
	b. Type: Vibrating, metal alarm bell.
	c. Size: [6-inch minimum-] [8-inch minimum-] [10-inch] diameter.
	d. Voltage: [120 V ac, 60 Hz, 1 phase] [24 V dc].
	e. Finish: Red-enamel or polyester powder-coat factory finish, suitable for outdoor use with approved and listed weatherproof backbox.

	3. Strobe/Horn:
	a. Standard: UL 464.
	b. Tone: Selectable, steady, Temporal-3 (T-3) in accordance with ISO 8201 and ANSI/ASA S3.41, 2400 Hz, electromechanical, broadband.
	c. Voltage: 120 V ac, 60 Hz.
	d. Effective Intensity: 110 cd.
	e. Finish: Red, suitable for outdoor use with approved and listed weatherproof backbox. White letters on housing identifying device as for "Fire."
	f. Sign, Integrated: Mount between backbox and strobe/horn with text visible on both sides, above and below strobe/horn. Housing to be shaped to cover surface-mounted weatherproof backbox. Sign is to consist of white lettering on red plastic identifyi...


	D. Water-Flow Indicators:
	1. Manufacturers: Subject to compliance with requirements, available manufacturers offering products that may be incorporated into the Work include, but are not limited to the following:
	a. ADT Security Services, Inc.
	b. ITT McDonnell & Miller.
	c. Potter Electric Signal Company, LLC.
	d. System Sensor.
	e. Viking Group Inc.
	f. Watts Water Technologies; a Watts company.

	2. Standard: UL 346.
	3. Water-Flow Detector: Electrically supervised.
	4. Components: Two single-pole, double-throw circuit switches for isolated alarm and auxiliary contacts, 7 A, 125-V ac and 0.25 A, 24-V dc; complete with factory-set, field-adjustable retard element to prevent false signals and tamperproof cover that ...
	5. Type: Paddle operated.
	6. Pressure Rating: 250 psig.
	7. Design Installation: Horizontal or vertical.

	E. Pressure Switches:
	1. Manufacturers: Subject to compliance with requirements, available manufacturers offering products that may be incorporated into the Work include, but are not limited to the following:
	a. Barksdale, Inc.
	b. Detroit Switch, Inc.
	c. Potter Electric Signal Company, LLC.
	d. System Sensor.
	e. Tyco Fire Products; brand of Johnson Controls International plc, Building Solutions North America.
	f. United Electric Controls Co.
	g. Viking Group Inc.

	2. Standard: UL 346.
	3. Type: Electrically supervised water-flow switch with retard feature.
	4. Components: Single-pole, double-throw switch with normally closed contacts.
	5. Design Operation: Rising pressure signals water flow.

	F. Valve Supervisory Switches:
	1. Manufacturers: Subject to compliance with requirements, available manufacturers offering products that may be incorporated into the Work include, but are not limited to the following:
	a. Fire-Lite Alarms; Honeywell International, Inc.
	b. Potter Electric Signal Company, LLC.
	c. System Sensor.

	2. Standard: UL 346.
	3. Type: Electrically supervised.
	4. Components: Single-pole, double-throw switch with normally closed contacts.
	5. Design: Signals that controlled valve is in other than fully open position.
	6. Electrical Components, Devices, and Accessories: Listed and labeled as defined in NFPA 70, by a qualified testing agency, and marked for intended location and application.


	2.8 MANUAL CONTROL STATIONS
	A. Listed in UL's "Fire Protection Equipment Directory" or FM Global's "Approval Guide" for hydraulic operation, with union, NPS 1/2 pipe nipple, and bronze ball valve.
	B. Include metal enclosure labeled "MANUAL CONTROL STATION," with operating instructions and cover held closed by breakable strut to prevent accidental opening.

	2.9 CONTROL PANELS
	A. Description: Single-area, two-area, or single-area cross-zoned control panel as indicated, including NEMA ICS 6, Type 1 enclosure, detector, alarm, and solenoid-valve circuitry for operation of deluge valves.
	1. Listed in UL's "Fire Protection Equipment Directory" or FM Global's "Approval Guide" when used with thermal detectors and Class A detector circuit wiring.
	2. Electrical characteristics are 120-V ac, 60 Hz, with 24-V dc rechargeable batteries.
	3. Electrical Components, Devices, and Accessories: Listed and labeled as defined in NFPA 70, by a qualified testing agency, and marked for intended location and application.

	B. Manual Control Stations, Electric Operation: Metal enclosure, labeled "MANUAL CONTROL STATION," with operating instructions and cover held closed by breakable strut to prevent accidental opening.
	C. Manual Control Stations, Hydraulic Operation: With union, NPS 1/2 pipe nipple, and bronze ball valve. Include metal enclosure labeled "MANUAL CONTROL STATION," with operating instructions and cover held closed by breakable strut to prevent accident...
	D. Panels Components:
	1. Power supply.
	2. Battery charger.
	3. Standby batteries.
	4. Field-wiring terminal strip.
	5. Electrically supervised solenoid valves and polarized fire-alarm bell.
	6. Lamp test facility.
	7. Single-pole, double-throw auxiliary alarm contacts.
	8. Rectifier.


	2.10 PRESSURE GAUGES
	A. Manufacturers: Subject to compliance with requirements, available manufacturers offering products that may be incorporated into the Work include, but are not limited to the following:
	1. AGF Manufacturing, Inc.
	2. AMETEK, Inc.
	3. Ashcroft Inc.
	4. Brecco Corporation.
	5. WIKA Instrument Corporation.

	B. Standard: UL 393.
	C. Dial Size: 3-1/2- to 4-1/2-inch diameter.
	D. Pressure Gauge Range:  0- to 250-psig minimum.
	E. Label: Include "WATER" label on dial face.


	PART 3 -  EXECUTION
	3.1 PREPARATION
	A. Perform fire-hydrant flow test according to NFPA 13 and NFPA 291. Use results for system design calculations required in "Quality Assurance" Article.
	B. Report test results promptly and in writing.

	3.2 WATER-SUPPLY CONNECTIONS
	A. Connect sprinkler piping to building's interior water-distribution piping. Comply with requirements for interior piping in Section 221116 "Domestic Water Piping."
	B. Install shutoff valve, backflow preventer, pressure gauge, drain, and other accessories indicated at connection to water-distribution piping. Comply with requirements for backflow preventers in Section 331415 "Site Water Distribution Piping."
	C. Install shutoff valve, check valve, pressure gauge, and drain at connection to water supply.

	3.3 INSTALLATION OF PIPING
	A. Locations and Arrangements: Drawing plans, schematics, and diagrams indicate general location and arrangement of piping. Install piping as indicated on approved working plans.
	1. Deviations from approved working plans for piping require written approval from authorities having jurisdiction. File written approval with Architect before deviating from approved working plans.
	2. Coordinate layout and installation of sprinklers with other construction that penetrates ceilings, including light fixtures, HVAC equipment, and partition assemblies.

	B. Piping Standard: Comply with NFPA 13 requirements for installation of sprinkler piping.
	C. Install seismic restraints on piping. Comply with NFPA 13 requirements for seismic-restraint device materials and installation.
	D. Use listed fittings to make changes in direction, branch takeoffs from mains, and reductions in pipe sizes.
	E. Install unions adjacent to each valve in pipes NPS 2 and smaller.
	F. Install flanges, flange adapters, or couplings for grooved-end piping on valves, apparatus, and equipment having NPS 2-1/2 and larger end connections.
	G. Install "Inspector's Test Connections" in sprinkler system piping, complete with shutoff valve, and sized and located according to NFPA 13.
	H. Install sprinkler piping with drains for complete system drainage.
	I. Install sprinkler control valves, test assemblies, and drain risers adjacent to standpipes when sprinkler piping is connected to standpipes.
	J. Install automatic (ball drip) drain valve at each check valve for fire-department connection, to drain piping between fire-department connection and check valve. Install drain piping to and spill over floor drain or to outside building.
	K. Install alarm devices in piping systems.
	L. Install hangers and supports for sprinkler system piping according to NFPA 13. Comply with requirements for hanger materials in NFPA 13. In seismic-rated areas, refer to Section 210548 "Vibration and Seismic Controls for Fire-Suppression Piping and...
	M. Install pressure gauges on riser or feed main, at each sprinkler test connection, and at top of each standpipe. Include pressure gauges with connection not less than NPS 1/4 and with soft-metal seated globe valve, arranged for draining pipe between...
	N. Pressurize and check preaction sprinkler system piping and [air-pressure maintenance devices] [air compressors].
	O. Fill sprinkler system piping with water.
	P. Install electric heating cables and pipe insulation on sprinkler piping in areas subject to freezing. Comply with requirements for heating cables in Section 210533 "Heat Tracing for Fire-Suppression Piping" and for piping insulation in Section 2107...
	Q. Install sleeves for piping penetrations of walls, ceilings, and floors. Comply with requirements for sleeves specified in Section 210517 "Sleeves and Sleeve Seals for Fire-Suppression Piping."
	R. Install sleeve seals for piping penetrations of concrete walls and slabs. Comply with requirements for sleeve seals specified in Section 210517 "Sleeves and Sleeve Seals for Fire-Suppression Piping."
	S. Install escutcheons for piping penetrations of walls, ceilings, and floors. Comply with requirements for escutcheons specified in Section 210518 "Escutcheons for Fire-Suppression Piping."

	3.4 JOINT CONSTRUCTION
	A. Install couplings, flanges, flanged fittings, unions, nipples, and transition and special fittings that have finish and pressure ratings same as or higher than system's pressure rating for aboveground applications unless otherwise indicated.
	B. Install unions adjacent to each valve in pipes NPS 2 and smaller.
	C. Install flanges, flange adapters, or couplings for grooved-end piping on valves, apparatus, and equipment having NPS 2-1/2 and larger end connections.
	D. Ream ends of pipes and tubes and remove burrs. Bevel plain ends of steel pipe.
	E. Remove scale, slag, dirt, and debris from inside and outside of pipes, tubes, and fittings before assembly.
	F. Flanged Joints: Select appropriate gasket material in size, type, and thickness suitable for water service. Join flanges with gasket and bolts according to ASME B31.9.
	G. Threaded Joints: Thread pipe with tapered pipe threads according to ASME B1.20.1. Cut threads full and clean using sharp dies. Ream threaded pipe ends to remove burrs and restore full ID. Join pipe fittings and valves as follows:
	1. Apply appropriate tape or thread compound to external pipe threads.
	2. Damaged Threads: Do not use pipe or pipe fittings with threads that are corroded or damaged.

	H. Twist-Locked Joints: Insert plain end of steel pipe into plain-end-pipe fitting. Rotate retainer lugs one-quarter turn or tighten retainer pin.
	I. Steel-Piping, Pressure-Sealed Joints: Join [lightwall] [and] [Schedule 5] steel pipe and steel pressure-seal fittings with tools recommended by fitting manufacturer.
	J. Welded Joints: Construct joints according to AWS D10.12M/D10.12, using qualified processes and welding operators according to "Quality Assurance" Article.
	1. Shop weld pipe joints where welded piping is indicated. Do not use welded joints for galvanized-steel pipe.

	K. Steel-Piping, Cut-Grooved Joints: Cut square-edge groove in end of pipe according to AWWA C606. Assemble coupling with housing, gasket, lubricant, and bolts. Join steel pipe and grooved-end fittings according to AWWA C606 for steel-pipe joints.
	L. Steel-Piping, Roll-Grooved Joints: Roll rounded-edge groove in end of pipe according to AWWA C606. Assemble coupling with housing, gasket, lubricant, and bolts. Join steel pipe and grooved-end fittings according to AWWA C606 for steel-pipe grooved ...
	M. Brazed Joints: Join copper tube and fittings according to CDA's "Copper Tube Handbook," "Brazed Joints" Chapter.
	N. Copper-Tubing Grooved Joints: Roll rounded-edge groove in end of tube according to AWWA C606. Assemble coupling with housing, gasket, lubricant, and bolts. Join copper tube and grooved-end fittings according to AWWA C606 for steel-pipe grooved joints.
	O. Copper-Tubing, Pressure-Sealed Joints: Join copper tube and copper pressure-seal fittings with tools recommended by fitting manufacturer.
	P. Extruded-Tee Connections: Form tee in copper tube according to ASTM F2014. Use tool designed for copper tube; drill pilot hole, form collar for outlet, dimple tube to form seating stop, and braze branch tube into collar.
	Q. Dissimilar-Material Piping Joints: Make joints using adapters compatible with materials of both piping systems.
	R. Plastic-Piping, Solvent-Cement Joints: Clean and dry joining surfaces. Join pipe and fittings according to the following:
	1. Comply with ASTM F402 for safe-handling practice of cleaners, primers, and solvent cements. Apply primer.
	2. CPVC Piping: Join according to ASTM D2846/D2846M Appendix.


	3.5 INSTALLATION OF COVER SYSTEM FOR SPRINKLER PIPING
	A. Install cover system, brackets, and cover components for sprinkler piping according to manufacturer's "Installation Manual" and NFPA 13 or NFPA 13R for supports.

	3.6 INSTALLATION OF VALVES AND SPECIALTIES
	A. Install listed fire-protection valves, trim and drain valves, specialty valves and trim, controls, and specialties according to NFPA 13 and authorities having jurisdiction.
	B. Install listed fire-protection shutoff valves supervised open, located to control sources of water supply except from fire-department connections. Install permanent identification signs indicating portion of system controlled by each valve.
	C. Install check valve in each water-supply connection. Install backflow preventers instead of check valves in potable-water-supply sources.
	D. Specialty Valves:
	1. Install valves in vertical position for proper direction of flow, in main supply to system.
	2. Install alarm valves with bypass check valve and retarding chamber drain-line connection.
	3. Install deluge valves in vertical position, in proper direction of flow, and in main supply to deluge system. Install trim sets for drain, priming level, alarm connections, ball drip valves, pressure gauges, priming chamber attachment, and fill-lin...

	E. Air Vent:
	1. Provide at least one air vent at high point in each wet-pipe sprinkler system in accordance with NFPA 13 requirements. Connect vent into top of fire sprinkler piping.
	2. Provide dielectric union for dissimilar metals, ball valve, and strainer upstream of automatic air vent.
	3. [Pipe from outlet of air vent to drain.]


	3.7 INSTALLATION OF SPRINKLERS
	A. Install sprinklers in suspended ceilings in center of[ narrow dimension of] acoustical ceiling panels.
	B. Install dry-type sprinklers with water supply from heated space. Do not install pendent or sidewall, wet-type sprinklers in areas subject to freezing.
	C. Install sprinklers into flexible, sprinkler hose fittings, and install hose into bracket on ceiling grid.

	3.8 IDENTIFICATION
	A. Install labeling and pipe markers on equipment and piping according to requirements in NFPA 13.
	B. Identify system components, wiring, cabling, and terminals. Comply with requirements for identification specified in Section 260553 "Identification for Electrical Systems."

	3.9 FIELD QUALITY CONTROL
	A. Perform the following tests and inspections with the assistance of a factory-authorized service representative:
	1. Leak Test: After installation, charge systems and test for leaks. Repair leaks and retest until no leaks exist.
	2. Test and adjust controls and safeties. Replace damaged and malfunctioning controls and equipment.
	3. Flush, test, and inspect sprinkler systems according to NFPA 13, "Systems Acceptance" Chapter.
	4. Energize circuits to electrical equipment and devices.
	5. Coordinate with fire-alarm tests. Operate as required.
	6. Coordinate with fire-pump tests. Operate as required.
	7. Verify that equipment hose threads are same as local fire department equipment.

	B. Sprinkler piping system will be considered defective if it does not pass tests and inspections.
	C. Prepare test and inspection reports.

	3.10 CLEANING
	A. Clean dirt and debris from sprinklers.
	B. Only sprinklers with their original factory finish are acceptable. Remove and replace any sprinklers that are painted or have any other finish than their original factory finish.

	3.11 DEMONSTRATION
	A. Engage a factory-authorized service representative to train Owner's maintenance personnel to adjust, operate, and maintain [specialty valves] [and] [pressure-maintenance pumps].

	3.12 PIPING SCHEDULE
	A. Piping between Fire Department Connections and Check Valves: Galvanized, standard-weight steel pipe with [threaded ends, cast-iron threaded fittings, and threaded] [grooved ends, grooved-end fittings, grooved-end-pipe couplings, and grooved] joints.
	B. Sprinkler specialty fittings may be used, downstream of control valves, instead of specified fittings.
	C. Copper-tube, extruded-tee connections may be used for tee branches in copper tubing instead of specified copper fittings. Branch-connection joints must be brazed.
	D. CPVC pipe, [Schedule 40] [Schedule 80] CPVC fittings, and solvent-cemented joints may be used for light-hazard and residential occupancies.
	E. Standard-pressure, wet-pipe sprinkler system, [NPS 2 and smaller], shall be[ one of] the following:
	1. [Standard-weight] [or] [Schedule 30], black-steel pipe with threaded ends; uncoated, gray-iron threaded fittings; and threaded joints.
	2. [Standard-weight] [or] [Schedule 30], galvanized-steel pipe with threaded ends; galvanized, gray-iron threaded fittings; and threaded joints.
	3. [Standard-weight] [or] [Schedule 30], black-steel pipe with plain ends; uncoated, plain-end-pipe fittings; and twist-locked joints.
	4. [Standard-weight] [or] [Schedule 30], galvanized-steel pipe with plain ends; galvanized, plain-end-pipe fittings; and twist-locked joints.
	5. [Standard-weight] [or] [Schedule 30], black-steel pipe with [cut-] [or] [roll-]grooved ends; uncoated, grooved-end fittings for steel piping; grooved-end-pipe couplings for steel piping; and grooved joints.
	6. [Standard-weight] [or] [Schedule 30], galvanized-steel pipe with cut-grooved ends; galvanized, grooved-end fittings for steel piping; grooved-end-pipe couplings for steel piping; and grooved joints.
	7. [Standard-weight] [or] [Schedule 30], black-steel pipe with plain ends; steel welding fittings; and welded joints.
	8. [Thinwall] [Schedule 10] [nonstandard OD, thinwall] [or] [hybrid] black-steel pipe with roll-grooved ends; uncoated, grooved-end fittings for steel piping; grooved-end-pipe couplings for steel piping; and grooved joints.
	9. [Thinwall] [Schedule 10] [or] [hybrid] black-steel pipe with plain ends; uncoated, plain-end-pipe fittings; and twist-locked joints.
	10. [Thinwall] [Schedule 10] [nonstandard OD, thinwall] [or] [hybrid] black-steel pipe with plain ends; welding fittings; and welded joints.
	11. Schedule 5 steel pipe; steel pressure-seal fittings; and pressure-sealed joints.
	12. [Type L] [Type M], hard copper tube with plain ends; [cast-] [or] [wrought-]copper, solder-joint fittings; and brazed joints.
	13. [Type L] [Type M], hard copper tube with plain ends; copper pressure-seal fittings; and pressure-sealed joints.
	14. NPS 2, [Type L] [Type M], hard copper tube with roll-grooved ends; copper, grooved-end fittings; grooved-end-tube couplings; and grooved joints.

	F. Standard-pressure, wet-pipe sprinkler system, [NPS 2-1/2 to NPS 4], shall be[ one of] the following:
	1. [Standard-weight] [or] [Schedule 30], black-steel pipe with threaded ends; uncoated, gray-iron threaded fittings; and threaded joints.
	2. [Standard-weight] [or] [Schedule 30], galvanized-steel pipe with threaded ends; galvanized, gray-iron threaded fittings; and threaded joints.
	3. [Standard-weight] [or] [Schedule 30], black-steel pipe with [cut-] [or] [roll-]grooved ends; uncoated, grooved-end fittings for steel piping; grooved-end-pipe couplings for steel piping; and grooved joints.
	4. [Standard-weight] [or] [Schedule 30], galvanized-steel pipe with cut-grooved ends; galvanized, grooved-end fittings for steel piping; grooved-end-pipe couplings for steel piping; and grooved joints.
	5. [Standard-weight] [or] [Schedule 30], black-steel pipe with plain ends; steel welding fittings; and welded joints.
	6. [Thinwall] [Schedule 10] [nonstandard OD, thinwall] [or] [hybrid] black-steel pipe with roll-grooved ends; uncoated, grooved-end fittings for steel piping; grooved-end-pipe couplings for steel piping; and grooved joints.
	7. [Thinwall] [Schedule 10] [nonstandard OD, thinwall] [or] [hybrid] black-steel pipe with plain ends; welding fittings; and welded joints.
	8. [Type L] [Type M], hard copper tube with plain ends; [cast-] [or] [wrought-]copper, solder-joint fittings; and brazed joints.
	9. [Type L] [Type M], hard copper tube with plain ends; copper pressure-seal fittings; and pressure-sealed joints.
	10. [Type L] [Type M], hard copper tube with roll-grooved ends; copper, grooved-end fittings; grooved-end-tube couplings; and grooved joints.

	G. Standard-pressure, wet-pipe sprinkler system, [NPS 5 and larger], shall be one of the following:
	1. [Standard-weight] [or] [Schedule 30], black-steel pipe with threaded ends; uncoated, gray-iron threaded fittings; and threaded joints.
	2. [Standard-weight] [or] [Schedule 30], galvanized-steel pipe with threaded ends; galvanized, gray-iron threaded fittings; and threaded joints.
	3. [Standard-weight] [or] [Schedule 30], black-steel pipe with [cut-] [or] [roll-]grooved ends; uncoated, grooved-end fittings for steel piping; grooved-end-pipe couplings for steel piping; and grooved joints.
	4. [Standard-weight] [or] [Schedule 30], galvanized-steel pipe with cut-grooved ends; galvanized, grooved-end fittings for steel piping; grooved-end-pipe couplings for steel piping; and grooved joints.
	5. [Standard-weight] [or] [Schedule 30], black-steel pipe with plain ends; steel welding fittings; and welded joints.
	6. [Thinwall] [Schedule 10] [or] [hybrid] black-steel pipe with roll-grooved ends; uncoated, grooved-end fittings for steel piping; grooved-end-pipe couplings for steel piping; and grooved joints.
	7. [Thinwall] [Schedule 10] [or] [hybrid] black-steel pipe with plain ends; welding fittings; and welded joints.
	8. [Type L] [Type M], hard copper tube with plain ends; [cast-] [or] [wrought-]copper, solder-joint fittings; and brazed joints.
	9. [Type L] [Type M], hard copper tube with roll-grooved ends; copper, grooved-end fittings; grooved-end-tube couplings; and grooved joints.

	H. High-pressure, wet-pipe sprinkler system, [NPS 4 and smaller], shall be one of the following:
	1. [Standard-weight] [or] [Schedule 30], galvanized-steel pipe with threaded ends; galvanized, gray-iron threaded fittings; and threaded joints.
	2. [Standard-weight] [or] [Schedule 30], galvanized-steel pipe with cut-grooved ends; galvanized, grooved-end fittings for steel piping; grooved-end-pipe couplings for steel piping; and grooved joints.
	3. [Standard-weight] [or] [Schedule 30], black-steel pipe with plain ends; steel welding fittings; and welded joints.
	4. [Thinwall] [Schedule 10] [or] [hybrid] black-steel pipe with plain ends; welding fittings; and welded joints.

	I. High-pressure, wet-pipe sprinkler system, [NPS 5 and larger], shall be one of the following:
	1. [Standard-weight] [or] [Schedule 30], galvanized-steel pipe with threaded ends; galvanized, gray-iron threaded fittings; and threaded joints.
	2. [Standard-weight] [or] [Schedule 30], galvanized-steel pipe with cut-grooved ends; galvanized, grooved-end fittings for steel piping; grooved-end-pipe couplings for steel piping; and grooved joints.
	3. [Standard-weight] [or] [Schedule 30], black-steel pipe with plain ends; steel welding fittings; and welded joints.
	4. [Thinwall] [Schedule 10] [or] [hybrid] black-steel pipe with plain ends; welding fittings; and welded joints.


	3.13 SPRINKLER SCHEDULE
	A. Use sprinkler types in subparagraphs below for the following applications:
	1. Rooms without Ceilings:  Upright sprinklers.
	2. Rooms with Suspended Ceilings: [Pendent sprinklers] [Recessed sprinklers] [Flush sprinklers] [Concealed sprinklers] [Pendent, recessed, flush, and concealed sprinklers as indicated].
	3. Wall Mounting: Sidewall sprinklers.
	4. Spaces Subject to Freezing: [Upright sprinklers] [Pendent, dry sprinklers] [Sidewall, dry sprinklers] [Upright, pendent, dry sprinklers; and sidewall, dry sprinklers as indicated].
	5. Deluge-Sprinkler Systems:  Upright and pendent, open sprinklers.
	6. Special Applications: [Extended-coverage, flow-control, and quick-response sprinklers where indicated] [Attic sprinklers] [Combustible concealed space sprinklers] [Institutional space sprinklers].

	B. Provide sprinkler types in subparagraphs below with finishes indicated.
	1. Concealed Sprinklers: Rough brass, with factory-painted white cover plate.
	2. Flush Sprinklers: Bright chrome, with painted white escutcheon.
	3. Recessed Sprinklers: Bright chrome, with bright chrome escutcheon.
	4. Residential Sprinklers: Dull chrome.
	5. Upright, Pendent, and Sidewall Sprinklers: Chrome plated in finished spaces exposed to view; rough bronze in unfinished spaces not exposed to view; wax coated where exposed to acids, chemicals, or other corrosive fumes.




	220523.12 FL - Ball Valves for Plumbing Piping
	PART 1 -  GENERAL
	1.1 SUMMARY
	A. Section Includes:
	1. Brass ball valves.
	2. Bronze ball valves.


	1.2 ACTION SUBMITTALS
	A. Product Data: For each type of valve.

	1.3 DELIVERY, STORAGE, AND HANDLING
	A. Prepare valves for shipping as follows:
	1. Protect internal parts against rust and corrosion.
	2. Protect threads, flange faces, and soldered ends.
	3. Set ball valves open to minimize exposure of functional surfaces.

	B. Use the following precautions during storage:
	1. Maintain valve end protection.
	2. Store valves indoors and maintain at higher-than-ambient-dew-point temperature. If outdoor storage is necessary, store valves off the ground in watertight enclosures.

	C. Use sling to handle large valves; rig sling to avoid damage to exposed parts. Do not use operating handles or stems as lifting or rigging points.


	PART 2 -  PRODUCTS
	2.1 SOURCE LIMITATIONS
	A. Obtain each type of valve from single source from single manufacturer.

	2.2 PERFORMANCE REQUIREMENTS
	A. Standards:
	1. Domestic water valves intended to convey or dispense water for human consumption must comply with the SDWA, requirements of authorities having jurisdiction, and NSF 61 and NSF 372, or must be certified to be in compliance with NSF 61 and NSF 372 (b...

	B. ASME Compliance:
	1. ASME B1.20.1 for threads for threaded end valves.
	2. ASME B16.1 for flanges on iron valves.
	3. ASME B16.5 for flanges on steel valves.
	4. ASME B16.10 and ASME B16.34 for ferrous valve dimensions and design criteria.
	5. ASME B16.18 for cast copper solder-joint connections.
	6. ASME B16.22 for wrought copper and copper alloy solder-joint connections.
	7. ASME B16.34 for flanged and threaded end connections
	8. ASME B31.9 for building services piping valves.

	C. Provide bronze valves made with dezincification-resistant materials. Bronze valves made with copper alloy (brass) containing more than 15 percent zinc are not permitted.
	D. Valve Pressure-Temperature Ratings: Not less than indicated and as required for system pressures and temperatures.
	E. Valve Sizes: Same as upstream piping unless otherwise indicated.
	F. Valve Actuator Type:
	1. Gear Actuator: For quarter-turn valves NPS 4 and larger.
	2. Hand Lever: For quarter-turn valves smaller than NPS 4.

	G. Valves in Insulated Piping:
	1. Provide 2-inch extended neck stems.
	2. Extended operating handles with nonthermal-conductive covering material and protective sleeves that allow operation of valves without breaking vapor seals or disturbing insulation.
	3. Memory stops that are fully adjustable after insulation is applied.


	2.3 BRASS BALL VALVES
	A. Brass Ball Valves, One Piece, Threaded Ends:
	1. Manufacturers: Subject to compliance with requirements, available manufacturers offering products that may be incorporated into the Work include, but are not limited to the following:
	a. KITZ Corporation.
	b. WATTS.

	2. Standard: MSS SP-110, MSS SP-145.
	3. CWP Rating: 400 psig.
	4. Body Design: One piece.
	5. Body Material: Forged brass or bronze.
	6. Ends: Threaded.
	7. Seats: PTFE.
	8. Stem: Brass or stainless steel.
	9. Ball: Chrome-plated brass or stainless steel.
	10. Port: Reduced.

	B. Brass Ball Valves, Two Piece with Full Port and Brass Trim, Threaded or Soldered Ends:
	1. Manufacturers: Subject to compliance with requirements, available manufacturers offering products that may be incorporated into the Work include, but are not limited to the following:
	a. A.Y. McDonald Mfg. Co.
	b. American Valve, Inc.
	c. Apollo Valves; a part of Aalberts Integrated Piping Systems.
	d. Bray International, Inc.
	e. Center Line; a Crane Co. brand.
	f. DynaQuip Controls.
	g. FNW; Ferguson Enterprises, Inc.
	h. Hammond Valve.
	i. Jenkins Valves; a Crane Co. brand.
	j. Jomar Valve.
	k. KITZ Corporation.
	l. Lance Valves.
	m. Legend Valve & Fitting, Inc.
	n. Marwin Valve; Richards Industries.
	o. Milwaukee Valve Company.
	p. Red-White Valve Corp.
	q. Stockham; a Crane Co. brand.
	r. Viega LLC.
	s. WATTS.

	2. Standard: MSS SP-110; MSS SP-145.
	3. CWP Rating: 600 psig.
	4. Body Design: Two piece.
	5. Body Material: Forged brass.
	6. Ends: Threaded or soldered.
	7. Seats: PTFE.
	8. Stem: Brass.
	9. Ball: Chrome-plated brass.
	10. Port: Full.

	C. Brass Ball Valves, Two Piece with Full Port and Brass Trim, Press Ends:
	1. Manufacturers: Subject to compliance with requirements, available manufacturers offering products that may be incorporated into the Work include, but are not limited to the following:
	a. Apollo Valves; a part of Aalberts Integrated Piping Systems.
	b. Milwaukee Valve Company.
	c. Viega LLC.
	d. WATTS.

	2. Standard: MSS SP-110; MSS SP-145; IAPMO/ANSI Z1157.
	3. CWP Rating: Minimum 200 psig.
	4. Body Design: Two piece.
	5. Body Material: Forged brass.
	6. Ends: Press.
	7. Press-End Connections Rating: Minimum 200 psig.
	8. Seats: PTFE or RPTFE.
	9. Stem: Brass.
	10. Ball: Chrome-plated brass.
	11. Port: Full.
	12. O-Ring Seal: Buna-N or EPDM.

	D. Brass Ball Valves, Two Piece with Full Port and Stainless-Steel Trim, Threaded or Soldered Ends:
	1. Manufacturers: Subject to compliance with requirements, available manufacturers offering products that may be incorporated into the Work include, but are not limited to the following:
	a. A.Y. McDonald Mfg. Co.
	b. American Valve, Inc.
	c. Apollo Valves; a part of Aalberts Integrated Piping Systems.
	d. FNW; Ferguson Enterprises, Inc.
	e. Hammond Valve.
	f. Jenkins Valves; a Crane Co. brand.
	g. Jomar Valve.
	h. KITZ Corporation.
	i. Lance Valves.
	j. Legend Valve & Fitting, Inc.
	k. Marwin Valve; Richards Industries.
	l. Milwaukee Valve Company.
	m. Red-White Valve Corp.
	n. Stockham; a Crane Co. brand.
	o. Viega LLC.
	p. WATTS.

	2. Standard: MSS SP-110; MSS SP-145.
	3. CWP Rating: 600 psig.
	4. Body Design: Two piece.
	5. Body Material: Forged brass.
	6. Ends: Threaded or soldered.
	7. Seats: PTFE.
	8. Stem: Stainless steel.
	9. Ball: Stainless steel, vented.
	10. Port: Full.

	E. Brass Ball Valves, Two Piece with Full Port and Stainless-Steel Trim, Press Ends:
	1. Manufacturers: Subject to compliance with requirements, available manufacturers offering products that may be incorporated into the Work include, but are not limited to the following:
	a. American Valve, Inc.
	b. Apollo Valves; a part of Aalberts Integrated Piping Systems.
	c. Center Line; a Crane Co. brand.
	d. FNW; Ferguson Enterprises, Inc.
	e. Hammond Valve.
	f. Jomar Valve.
	g. Lance Valves.
	h. Legend Valve & Fitting, Inc.
	i. Milwaukee Valve Company.
	j. NIBCO INC.
	k. Red-White Valve Corp.
	l. Stockham; a Crane Co. brand.
	m. Viega LLC.
	n. WATTS.

	2. Standard: MSS SP-110; MSS SP-145; IAPMO/ANSI Z1157.
	3. CWP Rating: Minimum 200 psig.
	4. Body Design: Two piece.
	5. Body Material: Forged brass.
	6. Ends: Press.
	7. Press-End Connections Rating: Minimum 200 psig.
	8. Seats: PTFE or RPTFE.
	9. Stem: Stainless steel.
	10. Ball: Stainless steel, vented.
	11. Port: Full.
	12. O-Ring Seal: Buna-N or EPDM.

	F. Brass Ball Valves, Two Piece with Regular Port and Brass Trim, Threaded or Soldered Ends:
	1. Manufacturers: Subject to compliance with requirements, available manufacturers offering products that may be incorporated into the Work include, but are not limited to the following:
	a. A.Y. McDonald Mfg. Co.
	b. American Valve, Inc.
	c. Apollo Valves; a part of Aalberts Integrated Piping Systems.
	d. Center Line; a Crane Co. brand.
	e. FNW; Ferguson Enterprises, Inc.
	f. Hammond Valve.
	g. Jomar Valve.
	h. KITZ Corporation.
	i. Lance Valves.
	j. Legend Valve & Fitting, Inc.
	k. Milwaukee Valve Company.
	l. Red-White Valve Corp.
	m. Stockham; a Crane Co. brand.
	n. Viega LLC.
	o. WATTS.

	2. Standard: MSS SP-110; MSS SP-145.
	3. CWP Rating: 600 psig.
	4. Body Design: Two piece.
	5. Body Material: Forged brass.
	6. Ends: Threaded or soldered.
	7. Seats: PTFE.
	8. Stem: Brass.
	9. Ball: Chrome-plated brass.
	10. Port: Regular.

	G. Brass Ball Valves, Two Piece with Regular Port and Stainless-Steel Trim, Threaded or Soldered Ends:
	1. Manufacturers: Subject to compliance with requirements, available manufacturers offering products that may be incorporated into the Work include, but are not limited to the following:
	a. A.Y. McDonald Mfg. Co.
	b. American Valve, Inc.
	c. Apollo Valves; a part of Aalberts Integrated Piping Systems.
	d. Center Line; a Crane Co. brand.
	e. FNW; Ferguson Enterprises, Inc.
	f. Hammond Valve.
	g. Jamesbury; Metso.
	h. Jomar Valve.
	i. KITZ Corporation.
	j. Lance Valves.
	k. Legend Valve & Fitting, Inc.
	l. Marwin Valve; Richards Industries.
	m. Milwaukee Valve Company.
	n. Red-White Valve Corp.
	o. Stockham; a Crane Co. brand.
	p. Viega LLC.
	q. WATTS.

	2. Standard: MSS SP-110; MSS SP-145.
	3. CWP Rating: 600 psig.
	4. Body Design: Two piece.
	5. Body Material: Brass or bronze.
	6. Ends: Threaded or soldered.
	7. Seats: PTFE.
	8. Stem: Stainless steel.
	9. Ball: Stainless steel, vented.
	10. Port: Regular.

	H. Brass Ball Valves, Three Piece with Full Port and Brass Trim, Threaded or Soldered Ends:
	1. Manufacturers: Subject to compliance with requirements, available manufacturers offering products that may be incorporated into the Work include, but are not limited to the following:
	a. Jomar Valve.
	b. Marwin Valve; Richards Industries.
	c. WATTS.

	2. Standard: MSS SP-110; MSS SP-145.
	3. CWP Rating: 600 psig.
	4. Body Design: Three piece.
	5. Body Material: Forged brass.
	6. Ends: Threaded or soldered.
	7. Seats: PTFE.
	8. Stem: Brass.
	9. Ball: Chrome-plated brass.
	10. Port: Full.

	I. Brass Ball Valves, Three Piece with Full Port and Stainless-Steel Trim, Threaded or Soldered Ends:
	1. Manufacturers: Subject to compliance with requirements, available manufacturers offering products that may be incorporated into the Work include, but are not limited to the following:
	a. Bray International, Inc.
	b. DynaQuip Controls.
	c. Marwin Valve; Richards Industries.

	2. Standard: MSS SP-110; MSS SP-145.
	3. CWP Rating: 600 psig.
	4. Body Design: Three piece.
	5. Body Material: Forged brass.
	6. Ends: Threaded or soldered.
	7. Seats: PTFE.
	8. Stem: Stainless steel.
	9. Ball: Stainless steel, vented.
	10. Port: Full.


	2.4 BRONZE BALL VALVES
	A. Bronze Ball Valves, One Piece with Bronze Trim, Threaded Ends:
	1. Manufacturers: Subject to compliance with requirements, available manufacturers offering products that may be incorporated into the Work include, but are not limited to the following:
	a. NIBCO INC.
	b. WATTS.

	2. Standard: MSS SP-110; MSS SP-145.
	3. CWP Rating: 400 psig.
	4. Body Design: One piece.
	5. Body Material: Bronze.
	6. Ends: Threaded.
	7. Seats: PTFE.
	8. Stem: Bronze.
	9. Ball: Chrome-plated brass.
	10. Port: Reduced.

	B. Bronze Ball Valves, One Piece with Stainless Steel Trim, Threaded Ends:
	1. Manufacturers: Subject to compliance with requirements, available manufacturers offering products that may be incorporated into the Work include, but are not limited to the following:
	a. NIBCO INC.
	b. WATTS.

	2. Standard: MSS SP-110; MSS SP-145.
	3. CWP Rating: 600 psig.
	4. Body Design: One piece.
	5. Body Material: Bronze.
	6. Ends: Threaded.
	7. Seats: PTFE.
	8. Stem: Stainless steel.
	9. Ball: Stainless steel, vented.
	10. Port: Reduced.

	C. Bronze Ball Valves, Two Piece with Full Port, and Bronze or Brass Trim, Threaded or Soldered Ends:
	1. Manufacturers: Subject to compliance with requirements, available manufacturers offering products that may be incorporated into the Work include, but are not limited to the following:
	a. Apollo Valves; a part of Aalberts Integrated Piping Systems.
	b. Center Line; a Crane Co. brand.
	c. Hammond Valve.
	d. Jenkins Valves; a Crane Co. brand.
	e. Milwaukee Valve Company.
	f. NIBCO INC.
	g. Red-White Valve Corp.
	h. Stockham; a Crane Co. brand.
	i. Viega LLC.
	j. WATTS.
	k. Zurn Industries, LLC.

	2. Standard: MSS SP-110; MSS SP-145.
	3. CWP Rating: 600 psig.
	4. Body Design: Two piece.
	5. Body Material: Bronze.
	6. Ends: Threaded or soldered.
	7. Seats: PTFE.
	8. Stem: Bronze or brass.
	9. Ball: Chrome-plated brass.
	10. Port: Full.

	D. Bronze Ball Valves, Two Piece with Full Port, and Bronze or Brass Trim, Press Ends:
	1. Manufacturers: Subject to compliance with requirements, available manufacturers offering products that may be incorporated into the Work include, but are not limited to the following:
	a. Apollo Valves; a part of Aalberts Integrated Piping Systems.
	b. Center Line; a Crane Co. brand.
	c. Hammond Valve.
	d. Milwaukee Valve Company.
	e. NIBCO INC.
	f. Red-White Valve Corp.
	g. Stockham; a Crane Co. brand.
	h. Viega LLC.
	i. Zurn Industries, LLC.

	2. Standard: MSS SP-110; MSS SP-145; IAPMO/ANSI Z1157.
	3. CWP Rating: Minimum 200 psig.
	4. Body Design: Two piece.
	5. Body Material: Bronze.
	6. Ends: Press.
	7. Press-End Connections Rating: Minimum 200 psig.
	8. Seats: PTFE or RTPFE.
	9. Stem: Bronze or brass.
	10. Ball: Chrome-plated brass.
	11. Port: Full.
	12. O-Ring Seal: EPDM or Buna-N.

	E. Bronze Ball Valves, Two Piece with Full Port and Stainless-Steel Trim, Threaded or Soldered Ends:
	1. Manufacturers: Subject to compliance with requirements, available manufacturers offering products that may be incorporated into the Work include, but are not limited to the following:
	a. Apollo Valves; a part of Aalberts Integrated Piping Systems.
	b. Center Line; a Crane Co. brand.
	c. DynaQuip Controls.
	d. Hammond Valve.
	e. Jenkins Valves; a Crane Co. brand.
	f. Milwaukee Valve Company.
	g. NIBCO INC.
	h. Red-White Valve Corp.
	i. Stockham; a Crane Co. brand.
	j. Viega LLC.
	k. WATTS.

	2. Standard: MSS SP-110; MSS SP-145.
	3. CWP Rating: 600 psig.
	4. Body Design: Two piece.
	5. Body Material: Bronze.
	6. Ends: Threaded or soldered.
	7. Seats: PTFE.
	8. Stem: Stainless steel.
	9. Ball: Stainless steel, vented.
	10. Port: Full.

	F. Bronze Ball Valves, Two Piece with Regular Port and Bronze or Brass Trim, Threaded Ends:
	1. Manufacturers: Subject to compliance with requirements, available manufacturers offering products that may be incorporated into the Work include, but are not limited to the following:
	a. American Valve, Inc.
	b. Apollo Valves; a part of Aalberts Integrated Piping Systems.
	c. Center Line; a Crane Co. brand.
	d. DynaQuip Controls.
	e. Hammond Valve.
	f. Jenkins Valves; a Crane Co. brand.
	g. Lance Valves.
	h. Milwaukee Valve Company.
	i. NIBCO INC.
	j. Red-White Valve Corp.
	k. Stockham; a Crane Co. brand.
	l. Viega LLC.

	2. Standard: MSS SP-110; MSS SP-145.
	3. CWP Rating: 600 psig.
	4. Body Design: Two piece.
	5. Body Material: Bronze.
	6. Ends: Threaded.
	7. Seats: PTFE.
	8. Stem: Bronze or brass.
	9. Ball: Chrome-plated brass.
	10. Port: Regular.

	G. Bronze Ball Valves, Two Piece with Regular Port and Stainless-Steel Trim, Threaded Ends:
	1. Manufacturers: Subject to compliance with requirements, available manufacturers offering products that may be incorporated into the Work include, but are not limited to the following:
	a. Apollo Valves; a part of Aalberts Integrated Piping Systems.
	b. Center Line; a Crane Co. brand.
	c. DynaQuip Controls.
	d. Hammond Valve.
	e. Jenkins Valves; a Crane Co. brand.
	f. Milwaukee Valve Company.
	g. NIBCO INC.
	h. Red-White Valve Corp.
	i. Stockham; a Crane Co. brand.
	j. Viega LLC.

	2. Standard: MSS SP-110; MSS SP-145.
	3. CWP Rating: 600 psig.
	4. Body Design: Two piece.
	5. Body Material: Bronze.
	6. Ends: Threaded.
	7. Seats: PTFE.
	8. Stem: Stainless steel.
	9. Ball: Stainless steel, vented.
	10. Port: Regular.

	H. Bronze Ball Valves, Three Piece with Full Port and Bronze or Brass Trim, Threaded Ends:
	1. Manufacturers: Subject to compliance with requirements, available manufacturers offering products that may be incorporated into the Work include, but are not limited to the following:
	a. Apollo Valves; a part of Aalberts Integrated Piping Systems.
	b. WATTS.

	2. Standard: MSS SP-110; MSS SP-145.
	3. CWP Rating: 600 psig.
	4. Body Design: Three piece.
	5. Body Material: Bronze.
	6. Ends: Threaded.
	7. Seats: PTFE.
	8. Stem: Bronze or brass.
	9. Ball: Chrome-plated brass.
	10. Port: Full.

	I. Bronze Ball Valves, Three Piece with Full Port and Stainless-Steel Trim, Threaded Ends:
	1. Manufacturers: Subject to compliance with requirements, available manufacturers offering products that may be incorporated into the Work include, but are not limited to the following:
	a. Apollo Valves; a part of Aalberts Integrated Piping Systems.
	b. DynaQuip Controls.
	c. NIBCO INC.

	2. Standard: MSS SP-110; MSS SP-145.
	3. CWP Rating: 600 psig.
	4. Body Design: Three piece.
	5. Body Material: Bronze.
	6. Ends: Threaded.
	7. Seats: PTFE.
	8. Stem: Stainless steel.
	9. Ball: Stainless steel, vented.
	10. Port: Full.

	J. Bronze Ball Valves, Three Piece with Regular Port and Bronze or Brass Trim, Threaded or Soldered Ends:
	1. Manufacturers: Subject to compliance with requirements, available manufacturers offering products that may be incorporated into the Work include, but are not limited to the following:
	a. Apollo Valves; a part of Aalberts Integrated Piping Systems.
	b. NIBCO INC.

	2. Standard: MSS SP-110; MSS SP-145.
	3. CWP Rating: 600 psig.
	4. Body Design: Three piece.
	5. Body Material: Bronze.
	6. Ends: Threaded or soldered.
	7. Seats: PTFE.
	8. Stem: Bronze.
	9. Ball: Chrome-plated brass.
	10. Port: Regular.

	K. Bronze Ball Valves, Three Piece with Regular Port and Stainless-Steel Trim, Threaded or Soldered Ends:
	1. Manufacturers: Subject to compliance with requirements, available manufacturers offering products that may be incorporated into the Work include, but are not limited to the following:
	a. Apollo Valves; a part of Aalberts Integrated Piping Systems.
	b. NIBCO INC.

	2. Standard: MSS SP-110; MSS SP-145.
	3. CWP Rating: 600 psig.
	4. Body Design: Three piece.
	5. Body Material: Bronze.
	6. Ends: Threaded or soldered.
	7. Seats: PTFE.
	8. Stem: Stainless steel.
	9. Ball: Stainless steel, vented.
	10. Port: Regular.

	L. Bronze Ball Valves, Two Piece, Safety-Exhaust, Threaded Ends:
	1. Manufacturers: Subject to compliance with requirements, available manufacturers offering products that may be incorporated into the Work include, but are not limited to the following:
	a. Apollo Valves; a part of Aalberts Integrated Piping Systems.
	b. DynaQuip Controls.
	c. Lance Valves.

	2. Standard: MSS SP-110; MSS SP-145.
	3. CWP Rating: 600 psig.
	4. Body Design: Two piece.
	5. Body Material: Bronze, ASTM B584, Alloy C844.
	6. Ends: Threaded.
	7. Seats: PTFE.
	8. Stem: Stainless steel.
	9. Ball: Chrome-plated brass, with exhaust vent opening for pneumatic applications.
	10. Port: Full.



	PART 3 -  EXECUTION
	3.1 EXAMINATION
	A. Examine valve interior for cleanliness, freedom from foreign matter, and corrosion. Remove special packing materials, such as blocks, used to prevent disc movement during shipping and handling.
	B. Operate valves in positions from fully open to fully closed. Examine guides and seats made accessible by such operations.
	C. Examine threads on valve and mating pipe for form and cleanliness.
	D. Examine mating flange faces for conditions that might cause leakage. Check bolting for proper size, length, and material. Verify that gasket is of proper size, that its material composition is suitable for service, and that it is free from defects ...
	E. Do not attempt to repair defective valves; replace with new valves. Remove defective valves from site.

	3.2 INSTALLATION OF VALVES
	A. Install valves with unions or flanges at each piece of equipment arranged to allow space for service, maintenance, and equipment removal without system shutdown.
	B. Provide support to piping adjacent to valves such that no force is imposed upon valves.
	C. Locate valves for easy access.
	D. For valves in horizontal piping, install valves with stem at or above center of pipe.
	E. Install valves in position to allow full valve actuation movement.
	F. Valve Tags: Comply with requirements in Section 220553 "Identification for Plumbing Piping and Equipment" for valve tags and schedules.
	G. Adhere to manufacturer's written installation instructions. When soldering or brazing valves, do not heat valves above maximum permitted temperature. Do not use solder with melting point temperature above valve manufacturer's recommended maximum.

	3.3 ADJUSTING
	A. Adjust or replace valve packing after piping systems have been tested and put into service, but before final adjusting and balancing. Replace valves exhibiting leakage.

	3.4 GENERAL REQUIREMENTS FOR VALVE APPLICATIONS
	A. If valves with specified CWP ratings are unavailable, provide the same types of valves with higher CWP ratings.
	B. Select valves with the following end connections:
	1. For Copper Tubing, NPS 2 and Smaller: Threaded ends except where solder-joint valve-end option or press-end option is indicated in valve schedules below.
	2. For Copper Tubing, NPS 2-1/2 to NPS 4: Flanged ends except where threaded valve-end option is indicated in valve schedules below.
	3. For Copper Tubing, NPS 5 and Larger: Flanged ends.
	4. For Steel Piping, NPS 2 and Smaller: Threaded ends.
	5. For Steel Piping, NPS 2-1/2 to NPS 4: Flanged ends except where threaded valve-end option is indicated in valve schedules below.
	6. For Steel Piping, NPS 5 and Larger: Flanged ends.


	3.5 LOW-PRESSURE, COMPRESSED-AIR VALVE SCHEDULE - 150 PSIG OR LESS
	A. Pipe NPS 2 and Smaller:
	1. Bronze and Brass Valves: May be provided with solder-joint ends instead of threaded ends.
	2. Brass ball valves, one piece.
	3. Bronze ball valves, one piece with [bronze] [stainless steel] trim.
	4. Brass ball valves, two piece with [full] [regular] port, and [brass] [stainless steel] trim.
	5. Bronze ball valves, two piece with [full] [regular] port, and [bronze or brass] [stainless steel] trim.
	6. Brass ball valves, three piece with full port, and [brass] [stainless steel] trim.
	7. Bronze ball valve, three piece with full port, and [bronze or brass] [stainless steel] trim.
	8. Bronze ball valves, two piece with regular port, and [bronze] [stainless steel] trim.

	B. Pipe NPS 2-1/2 and Larger:
	1. Steel and Iron Valves, NPS 2-1/2 to NPS 4: May be provided with threaded ends instead of flanged ends.
	2. Steel ball valves, Class 150 with [full] [regular] port.
	3. Iron ball valves, Class 150.


	3.6 HIGH-PRESSURE, COMPRESSED-AIR VALVE SCHEDULE - 150 TO 200 PSIG
	A. Pipe NPS 2 and Smaller:
	1. Bronze and Brass Valves: May be provided with solder-joint ends instead of threaded ends.
	2. Brass ball valve.
	3. Bronze ball valve, one piece with [bronze] [stainless steel] trim.
	4. Brass ball valves, two piece with [full] [regular] port, and [brass] [stainless steel] trim.
	5. Bronze ball valves, two piece with [full] [regular] port, and [bronze or brass] [stainless steel] trim.
	6. Brass ball valves, three piece with full port, and [brass] [stainless steel] trim.
	7. Bronze ball valves, three piece with full port, and [bronze or brass] [stainless steel] trim.
	8. Bronze ball valves, two piece with regular port, and [bronze] [stainless steel] trim.

	B. Pipe NPS 2-1/2 and Larger:
	1. Steel and Iron Valves, NPS 2-1/2 to NPS 4: May be provided with threaded ends instead of flanged ends.
	2. Steel ball valves, Class 150 with [full] [regular] port.
	3. Iron ball valves, Class 150.


	3.7 DOMESTIC HOT- AND COLD-WATER VALVE SCHEDULE
	A. Pipe NPS 2 and Smaller:
	1. Brass ball valve, one piece. Provide with [threaded] [solder] [or] [press-connection]-joint ends.
	2. Bronze ball valve, one piece with [bronze] [stainless steel] trim. Provide with [threaded] [solder] [or] [press-connection]-joint ends.
	3. Brass ball valves, two piece with [full] [regular] port, and [brass] [stainless steel] trim. Provide with [threaded] [solder] [or] [press-connection]-joint ends.
	4. Bronze ball valves, two piece with [full] [regular] port, and [bronze or brass] [stainless steel] trim. Provide with [threaded] [solder] [or] [press-connection]-joint ends.
	5. Brass ball valves, three piece with full port, and [brass] [stainless steel] trim.
	6. Bronze ball valves, three piece with full port, and [bronze or brass] [stainless steel] trim.
	7. Bronze ball valves, two piece with regular port, and [bronze] [stainless steel] trim.
	8. Stainless steel ball valves with [threaded] [or] [press-connection]-joint ends.

	B. Pipe NPS 2-1/2 and Larger:
	1. Steel and Iron Valves, NPS 2-1/2 to NPS 4: May be provided with threaded ends instead of flanged ends.
	2. Steel ball valves, Class 150 with [full] [regular] port.
	3. Iron ball valves, Class 150.
	4. Stainless steel ball valves with flanged ends.




	220529 FL - Hangers and Supports for Plumbing Piping and Equipment
	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. Section Includes:
	1. Metal pipe hangers and supports.
	2. Trapeze pipe hangers.
	3. Fiberglass pipe hangers.
	4. Metal framing systems.
	5. Fiberglass strut systems.
	6. Thermal hanger-shield inserts.
	7. Fastener systems.
	8. Pipe stands.
	9. Pipe-positioning systems.
	10. Equipment supports.


	1.3 ACTION SUBMITTALS
	A. Product Data: For each type of product.
	B. Shop Drawings: Show fabrication and installation details and include calculations for the following:
	1. Trapeze pipe hangers.
	2. Metal framing systems.
	3. Fiberglass strut systems.
	4. Pipe stands.
	5. Equipment supports.

	C. Delegated-Design Submittal: For trapeze hangers indicated to comply with performance requirements and design criteria, including analysis data signed and sealed by the qualified professional engineer responsible for their preparation.
	1. Detail fabrication and assembly of trapeze hangers.
	2. Include design calculations for designing trapeze hangers.


	1.4 INFORMATIONAL SUBMITTALS
	A. Welding certificates.

	1.5 QUALITY ASSURANCE
	A. Structural-Steel Welding Qualifications: Qualify procedures and personnel according to AWS D1.1/D1.1M.
	B. Pipe Welding Qualifications: Qualify procedures and operators according to 2015 ASME Boiler and Pressure Vessel Code, Section IX.


	PART 2 -  PRODUCTS
	2.1 PERFORMANCE REQUIREMENTS
	A. Delegated Design: Engage a qualified professional engineer, as defined in Section 014000 "Quality Requirements," to design trapeze pipe hangers and equipment supports.
	B. Structural Performance: Hangers and supports for plumbing piping and equipment shall withstand the effects of gravity loads and stresses within limits and under conditions indicated according to ASCE/SEI 7.
	1. Design supports for multiple pipes, including pipe stands, capable of supporting combined weight of supported systems, system contents, and test water.
	2. Design equipment supports capable of supporting combined operating weight of supported equipment and connected systems and components.
	3. Design seismic-restraint hangers and supports for piping and equipment and obtain approval from authorities having jurisdiction.


	2.2 METAL PIPE HANGERS AND SUPPORTS
	A. Carbon-Steel Pipe Hangers and Supports:
	1. Description: MSS SP-58, Types 1 through 58, factory-fabricated components.
	2. Galvanized Metallic Coatings: Pregalvanized, hot-dip galvanized, or electro-galvanized.
	3. Nonmetallic Coatings: Plastic coated or epoxy powder coated.
	4. Padded Hangers: Hanger with fiberglass or other pipe insulation pad or cushion to support bearing surface of piping.
	5. Hanger Rods: Continuous-thread rod, nuts, and washer made of [carbon steel] [stainless steel].

	B. Stainless-Steel Pipe Hangers and Supports:
	1. Description: MSS SP-58, Types 1 through 58, factory-fabricated components.
	2. Padded Hangers: Hanger with fiberglass or other pipe insulation pad or cushion to support bearing surface of piping.
	3. Hanger Rods: Continuous-thread rod, nuts, and washer made of [stainless steel].

	C. Copper Pipe and Tube Hangers:
	1. Description: MSS SP-58, Types 1 through 58, copper-coated-steel, factory-fabricated components.
	2. Hanger Rods: Continuous-thread rod, nuts, and washer made of [copper-coated steel] [stainless steel].


	2.3 TRAPEZE PIPE HANGERS
	A. Description: MSS SP-58, Type 59, shop- or field-fabricated pipe-support assembly, made from structural-carbon-steel shapes, with MSS SP-58 carbon-steel hanger rods, nuts, saddles, and U-bolts.

	2.4 FIBERGLASS PIPE HANGERS
	A. Clevis-Type, Fiberglass Pipe Hangers:
	1. Description: Similar to MSS SP-58, Type 1 steel pipe hanger, except hanger is made of fiberglass or fiberglass-reinforced resin.
	2. Hanger Rods: Continuous-thread rod, washer, and nuts made of stainless steel.
	3. Flammability: ASTM D635, ASTM E84, UL 94.

	B. Strap-Type, Fiberglass Pipe Hangers:
	1. Description: Similar to MSS SP-58, Type 9 or Type 10 steel pipe hanger, except hanger is made of fiberglass-reinforced resin.
	a. Flammability: ASTM D635, ASTM E84, UL 94.

	2. Hanger Rod and Fittings: Continuous-thread rod, washer, and nuts made of [stainless steel].


	2.5 METAL FRAMING SYSTEMS
	A. MFMA Manufacturer Metal Framing Systems:
	1. Manufacturers: Subject to compliance with requirements, available manufacturers offering products that may be incorporated into the Work include, but are not limited to the following:
	a. ABB, Electrification Business.
	b. Cooper B-line; brand of Eaton, Electrical Sector.
	c. Flex-Strut Inc.
	d. G-Strut.
	e. Gregory GSTRUT.
	f. Haydon Corporation.
	g. Rocket Rack; Robroy Industries.
	h. Unistrut; Atkore International.
	i. Wesanco, Inc.

	2. Description: Shop- or field-fabricated pipe-support assembly, made of steel channels, accessories, fittings, and other components for supporting multiple parallel pipes.
	3. Standard: Comply with MFMA-4, factory-fabricated components for field assembly.
	4. Channels: Continuous slotted [carbon-steel] [stainless-steel, Type 304] [stainless-steel, Type 316] [extruded-aluminum] channel with inturned lips.
	5. Channel Width: Selected for applicable load criteria.
	6. Channel Nuts: Formed or stamped nuts or other devices designed to fit into channel slot and, when tightened, prevent slipping along channel.
	7. Hanger Rods: Continuous-thread rod, nuts, and washer made of [carbon steel] [stainless steel].
	8. Metallic Coating: [No coating] [Plain] [Pregalvanized G90] [Electroplated zinc] [Hot-dip galvanized] [Gold (yellow zinc dichromate) galvanized].
	9. Paint Coating: [Green epoxy, acrylic, or urethane].
	10. Plastic Coating: [PVC].
	11. Combination Coating: <Insert coating materials in order of application>.

	B. Non-MFMA Manufacturer Metal Framing Systems:
	1. Manufacturers: Subject to compliance with requirements, available manufacturers offering products that may be incorporated into the Work include, but are not limited to the following:
	a. Anvil International/Smith-Cooper International; Tailwind Capital, LLC.
	b. CADDY; brand of nVent Electrical plc.
	c. Carpenter & Paterson, Inc.
	d. Empire Industries, Inc.
	e. Gripple Inc.
	f. Holdrite; a division of Reliance Worldwide Corporation.
	g. MIRO Industries.
	h. PHD Manufacturing, Inc.
	i. Rocket Rack; Robroy Industries.
	j. Rooftop Support Systems; Eberl Iron Works, Inc.
	k. Sioux Chief Manufacturing Company, Inc.

	2. Description: Shop- or field-fabricated pipe-support assembly, made of steel channels, accessories, fittings, and other components for supporting multiple parallel pipes.
	3. Standard: Comply with MFMA-4, factory-fabricated components for field assembly.
	4. Channels: Continuous slotted [carbon-steel] [stainless-steel] channel with inturned lips.
	5. Channel Width: Select for applicable load criteria.
	6. Channel Nuts: Formed or stamped nuts or other devices designed to fit into channel slot and, when tightened, prevent slipping along channel.
	7. Hanger Rods: Continuous-thread rod, nuts, and washer made of [carbon steel] [stainless steel].
	8. Metallic Coating: [No coating] [Plain] [Pregalvanized G90] [Hot-dip galvanized]
	9. Paint Coating: [Green epoxy, acrylic, or urethane].
	10. Plastic Coating: [PVC].


	2.6 FIBERGLASS STRUT SYSTEMS
	A. Manufacturers: Subject to compliance with requirements, available manufacturers offering products that may be incorporated into the Work include, but are not limited to the following:
	1. Champion Fiberglass, Inc.
	2. Fabco Plastics Wholesale Limited.
	3. G-Strut.
	4. Seasafe, Inc.; AMICO, a Gibraltar Industries Company.
	5. Unistrut; Atkore International.

	B. Description: Structural-grade, factory-formed, glass-fiber-resin channels and angles for supporting multiple parallel pipes.
	1. Standard: Comply with MFMA-4, factory-fabricated components for field assembly.
	2. Channels: Continuous slotted fiberglass-reinforced plastic channel with inturned lips.
	3. Channel Width: Selected for applicable load criteria.
	4. Fittings and Accessories: Products provided by channel and angle manufacturer and designed for use with those items.
	5. Fitting and Accessory Materials: Same as those for channels and angles[, except metal items may be stainless steel].
	6. Rated Strength: Selected to suit applicable load criteria.
	7. Protect finishes on exposed surfaces from damage by applying a strippable, temporary protective covering before shipping.


	2.7 THERMAL HANGER-SHIELD INSERTS
	A. Manufacturers: Subject to compliance with requirements, available manufacturers offering products that may be incorporated into the Work include, but are not limited to the following:
	1. Buckaroos, Inc.
	2. CADDY; brand of nVent Electrical plc.
	3. Carpenter & Paterson, Inc.
	4. National Pipe Hanger Corporation.
	5. Pipe Shields Inc.
	6. Piping Technology & Products, Inc.
	7. Rilco Manufacturing Co., Inc.
	8. Value Engineered Products, Inc.

	B. Insulation-Insert Material for Cold Piping: [ASTM C552, Type II cellular glass with 100-psig] [or] [ASTM C591, Type VI, Grade 1 polyisocyanurate with 125-psig] minimum compressive strength and vapor barrier.
	C. Insulation-Insert Material for Hot Piping: [Water-repellent-treated, ASTM C533, Type I calcium silicate with 100-psig] [ASTM C552, Type II cellular glass with 100-psig] [or] [ASTM C591, Type VI, Grade 1 polyisocyanurate with 125-psig] minimum compr...
	D. For Trapeze or Clamped Systems: Insert and shield shall cover entire circumference of pipe.
	E. For Clevis or Band Hangers: Insert and shield shall cover lower 180 degrees of pipe.
	F. Insert Length: Extend 2 inches beyond sheet metal shield for piping operating below ambient air temperature.

	2.8 FASTENER SYSTEMS
	A. Powder-Actuated Fasteners: Threaded-steel stud, for use in hardened portland cement concrete, with pull-out, tension, and shear capacities appropriate for supported loads and building materials where used.
	1. Manufacturers: Subject to compliance with requirements, available manufacturers offering products that may be incorporated into the Work include, but are not limited to the following:
	a. Hilti, Inc.
	b. ITW Ramset/Red Head; Illinois Tool Works, Inc.
	c. MKT Fastening, LLC.
	d. Simpson Strong-Tie Co., Inc.


	B. Mechanical-Expansion Anchors: Insert-wedge-type anchors, for use in hardened portland cement concrete, with pull-out, tension, and shear capacities appropriate for supported loads and building materials where used.
	1. Manufacturers: Subject to compliance with requirements, available manufacturers offering products that may be incorporated into the Work include, but are not limited to the following:
	a. Cooper B-line; brand of Eaton, Electrical Sector.
	b. Empire Industries, Inc.
	c. Hilti, Inc.
	d. ITW Ramset/Red Head; Illinois Tool Works, Inc.
	e. MKT Fastening, LLC.

	2. Indoor Applications:  Zinc-coated or stainless steel.
	3. Outdoor Applications: Stainless steel.


	2.9 PIPE STANDS
	A. General Requirements for Pipe Stands: Shop- or field-fabricated assemblies made of manufactured corrosion-resistant components to support roof-mounted piping.
	B. Compact Pipe Stand:
	1. Description: Single base unit with integral-rod roller, pipe clamps, or V-shaped cradle to support pipe, for roof installation without membrane penetration.
	2. Base: Single, vulcanized rubber, molded polypropylene, or polycarbonate.
	3. Hardware: Galvanized steel or polycarbonate.
	4. Accessories: Protection pads.

	C. Low-Profile, Single-Base, Single-Pipe Stand:
	1. Description: Single base with vertical and horizontal members, and pipe support, for roof installation without membrane protection.
	2. Base: Single, vulcanized rubber, molded polypropylene, or polycarbonate.
	3. Vertical Members: Two [galvanized] [stainless]-steel, continuous-thread, 1/2-inch rods.
	4. Horizontal Member: Adjustable horizontal, [galvanized] [stainless]-steel pipe support channels.
	5. Pipe Supports: [Roller] [Strut clamps] [Clevis hanger] [Swivel hanger].
	6. Hardware: [Galvanized] [Stainless] steel.
	7. Accessories: Protection pads.
	8. Height: [12 inches above roof].

	D. High-Profile, Single-Base, Single-Pipe Stand:
	1. Description: Single base, vertical and horizontal members, and pipe support, for roof installation without membrane penetration.
	2. Base: Single vulcanized rubber or molded polypropylene.
	3. Vertical Members: Two [galvanized] [stainless]-steel, continuous-thread, 1/2-inch rods.
	4. Horizontal Member: One adjustable-height, [galvanized-] [or] [stainless]-steel, pipe-support slotted channel or plate.
	5. Pipe Supports: [Roller] [Clevis hanger] [Swivel hanger].
	6. Hardware: [Galvanized] [Stainless] steel.
	7. Accessories: Protection pads[, 1/2-inch, continuous-thread, galvanized-steel rod] [, 1/2-inch, continuous-thread, stainless-steel rod].
	8. Height: [36 inches above roof].

	E. High-Profile, Multiple-Pipe Stand:
	1. Description: Assembly of bases, vertical and horizontal members, and pipe supports, for roof installation without membrane penetration.
	2. Bases: Two or more; [vulcanized rubber] [molded polypropylene].
	3. Vertical Members: Two or more, [galvanized] [stainless]-steel channels.
	4. Horizontal Members: One or more, adjustable-height, [galvanized] [stainless]-steel pipe support.
	5. Pipe Supports: [Roller] [Strut clamps] [Clevis hanger] [Swivel hanger].
	6. Hardware: [Galvanized] [Stainless] steel.
	7. Accessories: Protection pads[, 1/2-inch, continuous-thread rod].
	8. Height: [36 inches above roof].

	F. Curb-Mounted-Type Pipe Stands: Shop- or field-fabricated pipe supports made from structural-steel shapes, continuous-thread rods, and rollers, for mounting on permanent stationary roof curb.

	2.10 PIPE-POSITIONING SYSTEMS
	A. Description: IAPMO PS 42 positioning system composed of metal brackets, clips, and straps for positioning piping in pipe spaces; for plumbing fixtures in commercial applications.

	2.11 EQUIPMENT SUPPORTS
	A. Description: Welded, shop- or field-fabricated equipment support made from structural-carbon-steel shapes.

	2.12 MATERIALS
	A. Aluminum: ASTM B221.
	B. Carbon Steel: ASTM A1011/A1011M.
	C. Structural Steel: ASTM A36/A36M carbon-steel plates, shapes, and bars; black and galvanized.
	D. Stainless Steel: ASTM A240/A240M.
	E. Grout: ASTM C1107/C1107M, factory-mixed and -packaged, dry, hydraulic-cement, nonshrink and nonmetallic grout; suitable for interior and exterior applications.
	1. Properties: Nonstaining, noncorrosive, and nongaseous.
	2. Design Mix: 5000-psi, 28-day compressive strength.



	PART 3 -  EXECUTION
	3.1 APPLICATION
	A. Comply with requirements in Section 078413 "Penetration Firestopping" for firestopping materials and installation, for penetrations through fire-rated walls, ceilings, and assemblies.
	B. Strength of Support Assemblies: Where not indicated, select sizes of components, so strength will be adequate to carry present and future static loads within specified loading limits. Minimum static design load used for strength determination shall...

	3.2 HANGER AND SUPPORT INSTALLATION
	A. Metal Pipe-Hanger Installation: Comply with MSS SP-58. Install hangers, supports, clamps, and attachments as required to properly support piping from building structure.
	B. Metal Trapeze Pipe-Hanger Installation: Comply with MSS SP-58. Arrange for grouping of parallel runs of horizontal piping, and support together on field-fabricated trapeze pipe hangers.
	1. Pipes of Various Sizes: Support together and space trapezes for smallest pipe size or install intermediate supports for smaller-diameter pipes as specified for individual pipe hangers.
	2. Field fabricate from ASTM A36/A36M carbon-steel shapes selected for loads being supported. Weld steel according to AWS D1.1/D1.1M.

	C. Metal Framing System Installation: Arrange for grouping of parallel runs of piping, and support together on field-assembled metal framing systems.
	D. Thermal Hanger-Shield Installation: Install in pipe hanger or shield for insulated piping.
	E. Fastener System Installation:
	1. Install powder-actuated fasteners for use in lightweight concrete or concrete slabs less than 4 inches thick in concrete, after concrete is placed and completely cured. Use operators that are licensed by powder-actuated tool manufacturer. Install f...
	2. Install mechanical-expansion anchors in concrete, after concrete is placed and completely cured. Install fasteners according to manufacturer's written instructions.

	F. Pipe Stand Installation:
	1. Pipe Stand Types, except Curb-Mounted Type: Assemble components and mount on smooth roof surface. Do not penetrate roof membrane.
	2. Curb-Mounted-Type Pipe Stands: Assemble components or fabricate pipe stand and mount on permanent, stationary roof curb. See Section 077200 "Roof Accessories" for curbs.

	G. Pipe-Positioning-System Installation: Install support devices to make rigid supply and waste piping connections to each plumbing fixture.
	H. Install hangers and supports complete with necessary attachments, inserts, bolts, rods, nuts, washers, and other accessories.
	I. Equipment Support Installation: Fabricate from welded-structural-steel shapes.
	J. Install hangers and supports to allow controlled thermal and seismic movement of piping systems, to permit freedom of movement between pipe anchors, and to facilitate action of expansion joints, expansion loops, expansion bends, and similar units.
	K. Install lateral bracing with pipe hangers and supports to prevent swaying.
	L. Install building attachments within concrete slabs or attach to structural steel. Install additional attachments at concentrated loads, including valves, flanges, and strainers, NPS 2-1/2 and larger and at changes in direction of piping. Install co...
	M. Load Distribution: Install hangers and supports, so that piping live and dead loads and stresses from movement will not be transmitted to connected equipment.
	N. Pipe Slopes: Install hangers and supports to provide indicated pipe slopes and to not exceed maximum pipe deflections allowed by ASME B31.9 for building services piping.
	O. Insulated Piping:
	1. Attach clamps and spacers to piping.
	a. Piping Operating Above Ambient Air Temperature: Clamp may project through insulation.
	b. Piping Operating Below Ambient Air Temperature: Use thermal hanger-shield insert with clamp sized to match OD of insert.
	c. Do not exceed pipe stress limits allowed by ASME B31.9 for building services piping.

	2. Install MSS SP-58, Type 39 protection saddles if insulation without vapor barrier is indicated. Fill interior voids with insulation that matches adjoining insulation.
	a. Option: Thermal hanger-shield inserts may be used. Include steel weight-distribution plate for pipe NPS 4 and larger if pipe is installed on rollers.

	3. Install MSS SP-58, Type 40 protective shields on cold piping with vapor barrier. Shields shall span an arc of 180 degrees.
	a. Option: Thermal hanger-shield inserts may be used. Include steel weight-distribution plate for pipe NPS 4 and larger if pipe is installed on rollers.

	4. Shield Dimensions for Pipe: Not less than the following:
	a. NPS 1/4 to NPS 3-1/2: 12 inches long and 0.048 inch thick.
	b. NPS 4: 12 inches long and 0.06 inch thick.
	c. NPS 5 and NPS 6: 18 inches long and 0.06 inch thick.
	d. NPS 8 to NPS 14: 24 inches long and 0.075 inch thick.
	e. NPS 16 to NPS 24: 24 inches long and 0.105 inch thick.

	5. Pipes NPS 8 and Larger: Include wood or reinforced calcium-silicate-insulation inserts of length at least as long as protective shield.
	6. Thermal Hanger Shields: Install with insulation of same thickness as piping insulation.


	3.3 EQUIPMENT SUPPORTS
	A. Fabricate structural-steel stands to suspend equipment from structure overhead or to support equipment above floor.
	B. Grouting: Place grout under supports for equipment and make bearing surface smooth.
	C. Provide lateral bracing, to prevent swaying, for equipment supports.

	3.4 METAL FABRICATIONS
	A. Cut, drill, and fit miscellaneous metal fabrications for trapeze pipe hangers and equipment supports.
	B. Fit exposed connections together to form hairline joints. Field weld connections that cannot be shop welded because of shipping size limitations.
	C. Field Welding: Comply with AWS D1.1/D1.1M procedures for shielded, metal arc welding; appearance and quality of welds; and methods used in correcting welding work; and with the following:
	1. Use materials and methods that minimize distortion and develop strength and corrosion resistance of base metals.
	2. Obtain fusion without undercut or overlap.
	3. Remove welding flux immediately.
	4. Finish welds at exposed connections, so no roughness shows after finishing and so contours of welded surfaces match adjacent contours.


	3.5 ADJUSTING
	A. Hanger Adjustments: Adjust hangers to distribute loads equally on attachments and to achieve indicated slope of pipe.
	B. Trim excess length of continuous-thread hanger and support rods to 1-1/2 inches.

	3.6 PAINTING
	A. Touchup: Clean field welds and abraded, shop-painted areas. Paint exposed areas immediately after erecting hangers and supports. Use same materials as those used for shop painting. Comply with SSPC-PA 1 requirements for touching up field-painted su...
	1. Apply paint by brush or spray to provide a minimum dry film thickness of 2.0 mils.

	B. Touchup: Cleaning and touchup painting of field welds, bolted connections, and abraded, shop-painted areas on miscellaneous metal are specified in Section 099600 "High-Performance Coatings."
	C. Galvanized Surfaces: Clean welds, bolted connections, and abraded areas, and apply galvanizing-repair paint to comply with ASTM A780/A780M.

	3.7 HANGER AND SUPPORT SCHEDULE
	A. Specific hanger and support requirements are in Sections specifying piping systems and equipment.
	B. Comply with MSS SP-58 for pipe-hanger selections and applications that are not specified in piping system Sections.
	C. Use hangers and supports with galvanized metallic coatings for piping and equipment that will not have field-applied finishes.
	D. Use nonmetallic coatings on attachments for electrolytic protection where attachments are in direct contact with copper tubing.
	E. Use carbon-steel pipe hangers and supports and attachments for general service applications.
	F. Use stainless-steel pipe hangers and stainless-steel or corrosion-resistant attachments for hostile environment applications.
	G. Use copper-plated pipe hangers and copper or stainless-steel attachments for copper piping and tubing.
	H. Use padded hangers for piping that is subject to scratching.
	I. Use thermal hanger-shield inserts for insulated piping and tubing.
	J. Horizontal-Piping Hangers and Supports: Unless otherwise indicated and except as specified in piping system Sections, install the following types:
	1. Adjustable, Steel Clevis Hangers (MSS Type 1): For suspension of non-insulated or insulated, stationary pipes NPS 1/2 to NPS 30.
	2. Yoke-Type Pipe Clamps (MSS Type 2): For suspension of up to 1050 deg F pipes NPS 4 to NPS 24, requiring up to 4 inches of insulation.
	3. Carbon- or Alloy-Steel, Double-Bolt Pipe Clamps (MSS Type 3): For suspension of pipes NPS 3/4 to NPS 36, requiring clamp flexibility and up to 4 inches of insulation.
	4. Steel Pipe Clamps (MSS Type 4): For suspension of cold and hot pipes NPS 1/2 to NPS 24 if little or no insulation is required.
	5. Pipe Hangers (MSS Type 5): For suspension of pipes NPS 1/2 to NPS 4, to allow off-center closure for hanger installation before pipe erection.
	6. Adjustable, Swivel Split- or Solid-Ring Hangers (MSS Type 6): For suspension of non-insulated, stationary pipes NPS 3/4 to NPS 8.
	7. Adjustable, Steel Band Hangers (MSS Type 7): For suspension of non-insulated, stationary pipes NPS 1/2 to NPS 8.
	8. Adjustable Band Hangers (MSS Type 9): For suspension of non-insulated, stationary pipes NPS 1/2 to NPS 8.
	9. Adjustable, Swivel-Ring Band Hangers (MSS Type 10): For suspension of non-insulated, stationary pipes NPS 1/2 to NPS 8.
	10. Split Pipe Ring with or without Turnbuckle Hangers (MSS Type 11): For suspension of non-insulated, stationary pipes NPS 3/8 to NPS 8.
	11. Extension Hinged or Two-Bolt Split Pipe Clamps (MSS Type 12): For suspension of non-insulated, stationary pipes NPS 3/8 to NPS 3.
	12. U-Bolts (MSS Type 24): For support of heavy pipes NPS 1/2 to NPS 30.
	13. Clips (MSS Type 26): For support of insulated pipes not subject to expansion or contraction.
	14. Pipe Saddle Supports (MSS Type 36): For support of pipes NPS 4 to NPS 36, with steel-pipe base stanchion support and cast-iron floor flange or carbon-steel plate.
	15. Pipe Stanchion Saddles (MSS Type 37): For support of pipes NPS 4 to NPS 36, with steel-pipe base stanchion support and cast-iron floor flange or carbon-steel plate, and with U-bolt to retain pipe.
	16. Adjustable Pipe Saddle Supports (MSS Type 38): For stanchion-type support for pipes NPS 2-1/2 to NPS 36 if vertical adjustment is required, with steel-pipe base stanchion support and cast-iron floor flange.
	17. Single-Pipe Rolls (MSS Type 41): For suspension of pipes NPS 1 to NPS 30, from two rods if longitudinal movement caused by expansion and contraction occurs.
	18. Adjustable Roller Hangers (MSS Type 43): For suspension of pipes NPS 2-1/2 to NPS 24, from single rod if horizontal movement caused by expansion and contraction occurs.
	19. Complete Pipe Rolls (MSS Type 44): For support of pipes NPS 2 to NPS 42 if longitudinal movement caused by expansion and contraction occurs but vertical adjustment is unnecessary.
	20. Pipe Roll and Plate Units (MSS Type 45): For support of pipes NPS 2 to NPS 24 if small horizontal movement caused by expansion and contraction occurs and vertical adjustment is unnecessary.
	21. Adjustable Pipe Roll and Base Units (MSS Type 46): For support of pipes NPS 2 to NPS 30 if vertical and lateral adjustment during installation, in addition to expansion and contraction, is required.

	K. Vertical-Piping Clamps: Unless otherwise indicated and except as specified in piping system Sections, install the following types:
	1. Extension Pipe or Riser Clamps (MSS Type 8): For support of pipe risers NPS 3/4 to NPS 24.
	2. Carbon- or Alloy-Steel Riser Clamps (MSS Type 42): For support of pipe risers NPS 3/4 to NPS 24 if longer ends are required for riser clamps.

	L. Hanger-Rod Attachments: Unless otherwise indicated and except as specified in piping system Sections, install the following types:
	1. Steel Turnbuckles (MSS Type 13): For adjustment of up to 6 inches for heavy loads.
	2. Steel Clevises (MSS Type 14): For 120 to 450 deg F piping installations.
	3. Swivel Turnbuckles (MSS Type 15): For use with MSS Type 11 split pipe rings.
	4. Malleable-Iron Sockets (MSS Type 16): For attaching hanger rods to various types of building attachments.
	5. Steel Weldless Eye Nuts (MSS Type 17): For 120 to 450 deg F piping installations.

	M. Building Attachments: Unless otherwise indicated and except as specified in piping system Sections, install the following types:
	1. Steel or Malleable-Concrete Inserts (MSS Type 18): For upper attachment to suspend pipe hangers from concrete ceiling.
	2. Top-Beam C-Clamps (MSS Type 19): For use under roof installations with bar-joist construction, to attach to top flange of structural shape.
	3. Side-Beam or Channel Clamps (MSS Type 20): For attaching to bottom flange of beams, channels, or angles.
	4. Center-Beam Clamps (MSS Type 21): For attaching to center of bottom flange of beams.
	5. Welded Beam Attachments (MSS Type 22): For attaching to bottom of beams if loads are considerable and rod sizes are large.
	6. C-Clamps (MSS Type 23): For structural shapes.
	7. Top-Beam Clamps (MSS Type 25): For top of beams if hanger rod is required tangent to flange edge.
	8. Side-Beam Clamps (MSS Type 27): For bottom of steel I-beams.
	9. Steel-Beam Clamps with Eye Nuts (MSS Type 28): For attaching to bottom of steel I-beams for heavy loads.
	10. Linked-Steel Clamps with Eye Nuts (MSS Type 29): For attaching to bottom of steel I-beams for heavy loads, with link extensions.
	11. Malleable-Beam Clamps with Extension Pieces (MSS Type 30): For attaching to structural steel.
	12. Welded-Steel Brackets: For support of pipes from below or for suspending from above by using clip and rod. Use one of the following for indicated loads:
	a. Light (MSS Type 31): 750 lb.
	b. Medium (MSS Type 32): 1500 lb.
	c. Heavy (MSS Type 33): 3000 lb.

	13. Side-Beam Brackets (MSS Type 34): For sides of steel or wooden beams.
	14. Plate Lugs (MSS Type 57): For attaching to steel beams if flexibility at beam is required.
	15. Horizontal Travelers (MSS Type 58): For supporting piping systems subject to linear horizontal movement where headroom is limited.

	N. Saddles and Shields: Unless otherwise indicated and except as specified in piping system Sections, install the following types:
	1. Steel-Pipe-Covering Protection Saddles (MSS Type 39): To fill interior voids with insulation that matches adjoining insulation.
	2. Protection Shields (MSS Type 40): Of length recommended in writing by manufacturer to prevent crushing insulation.
	3. Thermal Hanger-Shield Inserts: For supporting insulated pipe.

	O. Spring Hangers and Supports: Unless otherwise indicated and except as specified in piping system Sections, install the following types:
	1. Restraint-Control Devices (MSS Type 47): Where indicated to control piping movement.
	2. Spring Cushions (MSS Type 48): For light loads if vertical movement does not exceed 1-1/4 inches.
	3. Spring-Cushion Roll Hangers (MSS Type 49): For equipping Type 41 roll hanger with springs.
	4. Spring Sway Braces (MSS Type 50): To retard sway, shock, vibration, or thermal expansion in piping systems.
	5. Variable-Spring Hangers (MSS Type 51): Preset to indicated load, and limit variability factor to 25 percent to allow expansion and contraction of piping system from hanger.
	6. Variable-Spring Base Supports (MSS Type 52): Preset to indicated load, and limit variability factor to 25 percent to allow expansion and contraction of piping system from base support.
	7. Variable-Spring Trapeze Hangers (MSS Type 53): Preset to indicated load, and limit variability factor to 25 percent to allow expansion and contraction of piping system from trapeze support.
	8. Constant Supports: For critical piping stress and if necessary to avoid transfer of stress from one support to another support, critical terminal, or connected equipment. Include auxiliary stops for erection, hydrostatic test, and load-adjustment c...
	a. Horizontal (MSS Type 54): Mounted horizontally.
	b. Vertical (MSS Type 55): Mounted vertically.
	c. Trapeze (MSS Type 56): Two vertical-type supports and one trapeze member.


	P. Comply with MSS SP-58 for trapeze pipe-hanger selections and applications that are not specified in piping system Sections.
	Q. Comply with MFMA-103 for metal framing system selections and applications that are not specified in piping system Sections.
	R. Use powder-actuated fasteners or mechanical-expansion anchors instead of building attachments where required in concrete construction.
	S. Use pipe-positioning systems in pipe spaces behind plumbing fixtures to support supply and waste piping for plumbing fixtures.



	220553 FL - Identification for Plumbing Piping and Equipment
	PART 1 -  GENERAL
	1.1 SUMMARY
	A. Section Includes:
	1. Equipment labels.
	2. Warning signs and labels.
	3. Warning tape.
	4. Pipe labels.
	5. Stencils.
	6. Valve tags.
	7. Warning tags.


	1.2 ACTION SUBMITTALS
	A. Product Data: For each type of product indicated.
	B. Samples: For color, letter style, and graphic representation required for each identification material and device.
	C. Equipment-Label Schedule: Include a listing of all equipment to be labeled with the proposed content for each label.
	D. Valve-numbering scheme.
	E. Valve Schedules: For each piping system. Include in operation and maintenance manuals.


	PART 2 -  PRODUCTS
	2.1 EQUIPMENT LABELS
	A. Metal Labels for Equipment:
	1. Manufacturers: Subject to compliance with requirements, available manufacturers offering products that may be incorporated into the Work include, but are not limited to the following:
	a. Brady Corporation.
	b. Carlton Industries, LP.
	c. Champion America.
	d. Craftmark Pipe Markers.
	e. Kolbi Pipe Marker Co.
	f. LEM Products Inc.
	g. Marking Services Inc.
	h. Pipemarker.com; Brimar Industries, Inc.
	i. Seton Identification Products; a Brady Corporation company.
	j. emedco.

	2. Material and Thickness: [Brass, 0.032-inch] [stainless steel, 0.025-inch] [aluminum, 0.032-inch] [anodized aluminum, 0.032-inch] minimum thickness, with predrilled or stamped holes for attachment hardware.
	3. Letter and Background Color: As indicated for specific application under Part 3.
	4. Minimum Label Size: Length and width vary for required label content, but not less than 2-1/2 by 3/4 inch.
	5. Minimum Letter Size: 1/4 inch for name of units if viewing distance is less than 24 inches, 1/2 inch for viewing distances of up to 72 inches, and proportionately larger lettering for greater viewing distances. Include secondary lettering two-third...
	6. Fasteners: Stainless steel rivets or self-tapping screws.
	7. Adhesive: Contact-type permanent adhesive, compatible with label and with substrate.

	B. Plastic Labels for Equipment:
	1. <Double click here to find, evaluate, and insert list of manufacturers and products.>
	2. Material and Thickness: Multilayer, multicolor, plastic labels for mechanical engraving, [1/16 inch] [1/8 inch] <Insert dimension> thick, with predrilled holes for attachment hardware.
	3. Letter and Background Color: As indicated for specific application under Part 3.
	4. Maximum Temperature: Able to withstand temperatures of up to 160 deg F.
	5. Minimum Label Size: Length and width vary for required label content, but not less than 2-1/2 by 3/4 inch.
	6. Minimum Letter Size: 1/4 inch for name of units if viewing distance is less than 24 inches, 1/2 inch for viewing distances of up to 72 inches, and proportionately larger lettering for greater viewing distances. Include secondary lettering two-third...
	7. Fasteners: Stainless steel rivets or self-tapping screws.
	8. Adhesive: Contact-type permanent adhesive, compatible with label and with substrate.

	C. Label Content: Include equipment's Drawing designation or unique equipment number, Drawing numbers where equipment is indicated (plans, details, and schedules), and the Specification Section number and title where equipment is specified.

	2.2 WARNING SIGNS AND LABELS
	A. <Double click here to find, evaluate, and insert list of manufacturers and products.>
	B. Material and Thickness: Multilayer, multicolor, plastic labels for mechanical engraving, [1/16 inch] [1/8 inch] <Insert dimension> thick, with predrilled holes for attachment hardware.
	C. Letter and Background Color: As indicated for specific application under Part 3.
	D. Maximum Temperature: Able to withstand temperatures of up to 160 deg F.
	E. Minimum Label Size: Length and width vary for required label content, but not less than 2-1/2 by 3/4 inch.
	F. Minimum Letter Size: 1/4 inch for name of units if viewing distance is less than 24 inches, 1/2 inch for viewing distances of up to 72 inches, and proportionately larger lettering for greater viewing distances. Include secondary lettering two-third...
	G. Fasteners: Stainless steel rivets or self-tapping screws.
	H. Adhesive: Contact-type permanent adhesive, compatible with label and with substrate.
	I. Arc-Flash Warning Signs: Provide arc-flash warning signs in locations and with content in accordance with requirements of OSHA and NFPA 70E[, and other applicable codes and standards].
	J. Label Content: Include caution and warning information plus emergency notification instructions.

	2.3 WARNING TAPE
	A. <Double click here to find, evaluate, and insert list of manufacturers and products.>
	B. Material: Vinyl.
	C. Minimum Thickness: 0.005 inch.
	D. Letter, Pattern, and Background Color: As indicated for specific application under Part 3.
	E. Waterproof Adhesive Backing: Suitable for indoor or outdoor use.
	F. Maximum Temperature: 160 deg F.
	G. Minimum Width: [2 inches] [4 inches].

	2.4 PIPE LABELS
	A. <Double click here to find, evaluate, and insert list of manufacturers and products.>
	B. General Requirements for Manufactured Pipe Labels: Preprinted, color coded, with lettering indicating service and showing flow direction in accordance with ASME A13.1.
	C. Letter and Background Color: As indicated for specific application under Part 3.
	D. Pretensioned Pipe Labels: Precoiled, semirigid plastic formed to [partially cover] [cover full] circumference of pipe and to attach to pipe without fasteners or adhesive.
	E. Self-Adhesive Pipe Labels: Printed plastic with contact-type, permanent-adhesive backing.
	F. Pipe Label Contents: Include identification of piping service using same designations or abbreviations as used on Drawings. Also include:
	1. Pipe size.
	2. Flow-Direction Arrows: Include flow-direction arrows on[ main] distribution piping. Arrows may be either integral with label or applied separately.
	3. Lettering Size: [Size letters in accordance with ASME A13.1 for piping] [At least 1/2 inch for viewing distances of up to 72 inches and proportionately larger lettering for greater viewing distances].


	2.5 STENCILS
	A. Stencils for Piping:
	1. <Double click here to find, evaluate, and insert list of manufacturers and products.>
	2. Lettering Size: [Size letters in accordance with ASME A13.1 for piping] [At least 1/2 inch for viewing distances of up to 72 inches and proportionately larger lettering for greater viewing distances].
	3. Stencil Material: Aluminum, brass, or fiberboard.
	4. Stencil Paint: Exterior, gloss, [alkyd enamel] [acrylic enamel] <Insert paint type> in colors complying with recommendations in ASME A13.1 unless otherwise indicated. Paint may be in pressurized spray-can form.
	5. Identification Paint: Exterior, [alkyd enamel] [acrylic enamel] <Insert paint type> in colors in accordance with ASME A13.1 unless otherwise indicated. Paint may be in pressurized spray-can form.
	6. Letter and Background Color: As indicated for specific application under Part 3.


	2.6 VALVE TAGS
	A. <Double click here to find, evaluate, and insert list of manufacturers and products.>
	B. Description: Stamped or engraved with 1/4-inch letters for piping system abbreviation and 1/2-inch numbers.
	1. Tag Material: [Brass, 0.04-inch] [stainless steel, 0.024-inch] [aluminum, 0.031-inch] [or] [anodized aluminum, 0.031-inch] minimum thickness, with predrilled or stamped holes for attachment hardware.
	2. Fasteners: Brass [wire] [link chain] [or] [beaded chain] [or] [S-hook].

	C. Letter and Background Color: As indicated for specific application under Part 3.
	D. Valve Schedules: For each piping system, on 8-1/2-by-11-inch bond paper. Tabulate valve number, piping system, system abbreviation (as shown on valve tag), location of valve (room or space), normal operating position (open, closed, or modulating), ...
	1. Include valve-tag schedule in operation and maintenance data.


	2.7 WARNING TAGS
	A. <Double click here to find, evaluate, and insert list of manufacturers and products.>
	B. Description: Preprinted[ or partially preprinted] accident-prevention tags of plasticized card stock[ with matte finish suitable for writing].
	1. Size: [3 by 5-1/4 inches minimum] [Approximately 4 by 7 inches] <Insert size>.
	2. Fasteners: [Brass grommet and wire] [Reinforced grommet and wire or string].
	3. Nomenclature: Large-size primary caption, such as "DANGER," "CAUTION," or "DO NOT OPERATE."
	4. Letter and Background Color: As indicated for specific application under Part 3.



	PART 3 -  EXECUTION
	3.1 PREPARATION
	A. Clean piping and equipment surfaces of incompatible primers, paints, and encapsulants, as well as dirt, oil, grease, release agents, and other substances that could impair bond of identification devices.

	3.2 INSTALLATION, GENERAL REQUIREMENTS
	A. Coordinate installation of identifying devices with completion of covering and painting of surfaces where devices are to be applied.
	B. Coordinate installation of identifying devices with locations of access panels and doors.
	C. Install identifying devices before installing acoustical ceilings and similar concealment.
	D. Locate identifying devices so that they are readily visible from the point of normal approach.

	3.3 INSTALLATION OF EQUIPMENT LABELS, WARNING SIGNS, AND LABELS
	A. Permanently fasten labels on each item of plumbing equipment.
	B. Sign and Label Colors.
	1. [White letters on an ANSI Z535.1 safety-green background] <Insert colors>.

	C. Locate equipment labels where accessible and visible.
	D. Arc-Flash Warning Signs: Provide arc-flash warning signs on electrical disconnects and other equipment where are-flash hazard exists, as indicated on Drawings, and in accordance with requirements of OSHA and NFPA 70E[, and other applicable codes an...

	3.4 INSTALLATION OF WARNING TAPE
	A. Warning Tape Color and Pattern: [Yellow background with black diagonal stripes] <Insert color, marking pattern, text>.
	B. Install warning tape on pipes and ducts, with cross-designated walkways providing less than 6 ft. of clearance.
	C. Locate tape so as to be readily visible from the point of normal approach.

	3.5 INSTALLATION OF PIPE LABELS
	A. Piping Color Coding: Painting of piping is specified in [Section 099123 "Interior Painting."] [Section 099600 "High-Performance Coatings."]
	B. Install pipe labels showing service and flow direction with permanent adhesive on pipes.
	C. Stenciled Pipe Label Option: Stenciled labels showing service and flow direction may be provided instead of manufactured pipe labels, at Installer's option. Install stenciled pipe labels, complying with ASME A13.1,[ with painted, color-coded bands ...
	1. Identification Paint: Use for contrasting background.
	2. Stencil Paint: Use for pipe marking.

	D. Pipe-Label Locations: Locate pipe labels where piping is exposed or above accessible ceilings in finished spaces; machine rooms; accessible maintenance spaces such as shafts, tunnels, and plenums; and exterior exposed locations as follows:
	1. Within 3 ft. of each valve and control device.
	2. At access doors, manholes, and similar access points that permit view of concealed piping.
	3. Within 3 ft. of equipment items and other points of origination and termination.
	4. Spaced at maximum intervals of [25 ft.] <Insert dimension> along each run. Reduce intervals to [10 ft.] <Insert dimension> in areas of congested piping and equipment.

	E. Do not apply plastic pipe labels or plastic tapes directly to bare pipes conveying fluids at temperatures of 125 deg F or higher. Where these pipes are to remain uninsulated, use a short section of insulation or use stenciled labels.
	F. Flow-Direction Flow Arrows: Use arrows, in compliance with ASME A13.1, to indicate direction of flow in pipes, including pipes where flow is allowed in both directions.
	G. Pipe-Label Color Schedule:
	1. Low-Pressure Compressed-Air Piping: [White letters on an ANSI Z535.1 safety-blue background] <Insert colors>.
	2. High-Pressure Compressed-Air Piping: [White letters on an ANSI Z535.1 safety-blue background] <Insert colors>.
	3. Vacuum Piping: [White letters on an ANSI Z535.1 Safety blue background.] <Insert colors.>
	4. Domestic Cold-Water Piping: [White letters on an ANSI Z535.1 safety-green background] <Insert colors>.
	5. Domestic Hot-Water Piping: [White letters on an ANSI Z535.1 safety-green background] <Insert colors.>
	6. Domestic Hot-Water Return Piping [White letters on an ANSI Z535.1 safety-green background] <Insert colors>.
	7. [Sanitary Waste] [and] [Storm Drainage] Piping: [White letters on a black background] <Insert colors>.
	8. Nonpotable Cold Water: [Black letters on an ANSI Z535.1 safety-yellow background] <Insert colors>.
	9. Nonpotable Hot Water: [Black letters on an ANSI Z535.1-yellow background] <Insert colors>.
	10. Nonpotable Hot-Water Recirculation: [Black letters on an ANSI Z535.1 safety-yellow background] <Insert colors>.
	11. Reagent Water Piping: [White letters on an ANSI Z535.1 safety-blue background] <Insert colors>.
	12. Deionized Water Piping: [White letters on an ANSI Z535.1 safety-blue background] <Insert colors>.
	13. Distilled Water Piping: [White letters on an ANSI Z535.1 safety-blue background] <Insert colors>.
	14. Reverse Osmosis Water Piping: [White letters on an ANSI Z535.1 safety-blue background] <Insert colors>.
	15. <Insert additional systems and colors as required>.


	3.6 INSTALLATION OF VALVE TAGS
	A. Install tags on valves and control devices in piping systems, except check valves, valves within factory-fabricated equipment units, shutoff valves, faucets, convenience and lawn-watering hose connections, and similar roughing-in connections of end...
	B. Valve-Tag Application Schedule: Tag valves according to size, shape, and color scheme and with captions similar to those indicated in "Valve-Tag Size and Shape" Subparagraph below:
	1. Valve-Tag Size and Shape:
	a. Domestic Cold Water: [1-1/2 inches] [2 inches], [round] [square] <Insert shape>.
	b. Domestic Hot Water: [1-1/2 inches] [2 inches], [round] [square] <Insert shape>.
	c. Domestic Hot-Water Return: [1-1/2 inches] [2 inches], [round] [square] <Insert shape>.
	d. Low-Pressure Compressed Air: [1-1/2 inches] [2 inches], [round] [square] <Insert shape>.
	e. High-Pressure Compressed Air: [1-1/2 inches] [2 inches], [round] [square] <Insert shape>.
	f. Nonpotable Cold Water: [1-1/2 inches] [2 inches], [round] [square] <Insert shape>.
	g. Nonpotable Hot Water: [1-1/2 inches] [2 inches], [round] [square] <Insert shape>.
	h. Nonpotable Hot-Water Return: [1-1/2 inches] [2 inches], [round] [square] <Insert shape>.
	i. Reagent Water Piping: [1-1/2 inches] [2 inches], [round] [square] <Insert shape>.
	j. Deionized Water Piping: [1-1/2 inches] [2 inches], [round] [square] <Insert shape>.
	k. Distilled Water Piping: [1-1/2 inches] [2 inches], [round] [square] <Insert shape>.
	l. Reverse Osmosis Water Piping: [1-1/2 inches] [2 inches], [round] [square] <Insert shape>.
	m. <Insert additional systems>.

	2. Valve-Tag Colors:
	a. For each piping system, use the same lettering and background coloring system on valve tags as used in the piping system labels and background.



	3.7 INSTALLATION OF WARNING TAGS
	A. Warning Tag Color: [Black letters on an ANSI Z535.1 safety-yellow background] <Insert color>.
	B. Attach warning tags, with proper message, to equipment and other items where [indicated on Drawings] [scheduled].



	220719 FL - Plumbing Piping Insulation
	PART 1 -  GENERAL
	1.1 SUMMARY
	A. Section includes insulating the following plumbing piping services:
	1. Domestic cold-water piping.
	2. Domestic hot-water piping.
	3. Domestic recirculating hot-water piping.
	4. Domestic chilled-water piping for drinking fountains.
	5. Sanitary waste piping exposed to freezing conditions.
	6. Stormwater piping exposed to freezing conditions.
	7. Roof drains and rainwater leaders.
	8. Supplies and drains for handicap-accessible lavatories and sinks.


	1.2 ACTION SUBMITTALS
	A. Product Data: For each type of product. Include thermal conductivity, water-vapor permeance thickness, and jackets (both factory and field applied if any).
	B. Shop Drawings: Include plans, elevations, sections, details, and attachments to other work.
	1. Detail application of protective shields, saddles, and inserts at hangers for each type of insulation and hanger.
	2. Detail attachment and covering of heat tracing inside insulation.
	3. Detail insulation application at pipe expansion joints for each type of insulation.
	4. Detail insulation application at elbows, fittings, flanges, valves, and specialties for each type of insulation.
	5. Detail removable insulation at piping specialties, equipment connections, and access panels.
	6. Detail application of field-applied jackets.
	7. Detail application at linkages of control devices.


	1.3 INFORMATIONAL SUBMITTALS
	A. Qualification Data: For qualified Installer.
	B. Material Test Reports: From a qualified testing agency acceptable to authorities having jurisdiction indicating, interpreting, and certifying test results for compliance of insulation materials, sealers, attachments, cements, and jackets, with requ...
	C. Field quality-control reports.

	1.4 QUALITY ASSURANCE
	A. Installer Qualifications: Skilled mechanics who have successfully completed an apprenticeship program or another craft training program certified by the Department of Labor, Bureau of Apprenticeship and Training.
	B. Comply with the following applicable standards and other requirements specified for miscellaneous components:
	1. Supply and Drain Protective Shielding Guards: ICC A117.1.


	1.5 DELIVERY, STORAGE, AND HANDLING
	A. Packaging: Insulation system materials are to be delivered to the Project site in unopened containers. The packaging is to include name of the manufacturer, fabricator, type, description, and size, as well as ASTM standard designation and maximum u...

	1.6 COORDINATION
	A. Coordinate sizes and locations of supports, hangers, and insulation shields specified in Section 220529 "Hangers and Supports for Plumbing Piping and Equipment."
	B. Coordinate clearance requirements with piping Installer for piping insulation application. Before preparing piping Shop Drawings, establish and maintain clearance requirements for installation of insulation and field-applied jackets and finishes an...
	C. Coordinate installation and testing of heat tracing.

	1.7 SCHEDULING
	A. Schedule insulation application after pressure testing systems and, where required, after installing and testing heat tracing. Insulation application may begin on segments that have satisfactory test results.


	PART 2 -  PRODUCTS
	2.1 PERFORMANCE REQUIREMENTS
	A. Surface-Burning Characteristics: For insulation and related materials, as determined by testing identical products in accordance with ASTM E84, by a testing agency acceptable to authorities having jurisdiction. Factory label insulation, jacket mate...
	1. [All Insulation Installed Indoors: Flame-spread index of 25 or less, and smoke-developed index of 50 or less.]
	2. [All Insulation Installed Indoors; Outdoors-Installed Insulation in Contact with Airstream: Flame-spread index of 25 or less, and smoke-developed index of 50 or less.]
	3. [All Insulation Installed Indoors and Outdoors: Flame-spread index of 25 or less, and smoke-developed index of 50 or less.]


	2.2 INSULATION MATERIALS
	A. Comply with requirements in "Piping Insulation Schedule, General," "Indoor Piping Insulation Schedule," "Outdoor, Aboveground Piping Insulation Schedule," and "Outdoor, Underground Piping Insulation Schedule" articles for where insulating materials...
	B. Products do not contain asbestos, lead, mercury, or mercury compounds.
	C. Products that come into contact with stainless steel have a leachable chloride content of less than 50 ppm when tested in accordance with ASTM C871.
	D. Insulation materials for use on austenitic stainless steel are qualified as acceptable in accordance with ASTM C795.
	E. Foam insulation materials do not use CFC or HCFC blowing agents in the manufacturing process.
	F. Cellular Glass: Inorganic, incombustible, foamed or cellulated glass with annealed, rigid, hermetically sealed cells. Comply with ASTM C552.
	1. Manufacturers: Subject to compliance with requirements, available manufacturers offering products that may be incorporated into the Work include, but are not limited to the following:
	a. Owens Corning.

	2. Preformed Pipe Insulation, Type II, Class 1: Unfaced.
	3. Preformed Pipe Insulation, Type II, Class 2: With factory-applied [ASJ] [ASJ-SSL] [ASJ+] [PSK] jacket.
	4. Fabricated shapes in accordance with ASTM C450, ASTM C585, and ASTM C1639.
	5. Factory-applied jacket requirements are specified in "Factory-Applied Jackets" Article.

	G. Flexible Elastomeric: Closed-cell or expanded-rubber materials; suitable for maximum use temperature between minus 70 deg F and 220 deg F. Comply with ASTM C534/C534M, Type I for tubular materials.
	1. Manufacturers: Subject to compliance with requirements, available manufacturers offering products that may be incorporated into the Work include, but are not limited to the following:
	a. Aeroflex USA.
	b. Armacell LLC.
	c. K-Flex USA.


	H. Glass-Fiber, Preformed Pipe: Glass fibers bonded with a thermosetting resin; suitable for maximum use temperature up to 850 deg F in accordance with ASTM C411. Comply with ASTM C547.
	1. Manufacturers: Subject to compliance with requirements, available manufacturers offering products that may be incorporated into the Work include, but are not limited to the following:
	a. Johns Manville; a Berkshire Hathaway company.
	b. Knauf Insulation.
	c. Manson Insulation Inc.
	d. Owens Corning.

	2. Preformed Pipe Insulation: Type I, Grade A[, unfaced] [ with factory-applied ASJ] [ with factory-applied ASJ-SSL] [with factory-applied ASJ+ jacket] [with factory-applied PSK jacket].
	3. Fabricated shapes in accordance with ASTM C450 and ASTM C585.
	4. Factory-applied jacket requirements are specified in "Factory-Applied Jackets" Article.

	I. Mineral Wool, Preformed Pipe: Mandrel-wound mineral wool fibers bonded with a thermosetting resin, unfaced; suitable for maximum use temperature up to 1200 deg F in accordance with ASTM C447. Comply with ASTM C547.
	1. Manufacturers: Subject to compliance with requirements, available manufacturers offering products that may be incorporated into the Work include, but are not limited to the following:
	a. Johns Manville; a Berkshire Hathaway company.
	b. Owens Corning.
	c. ROCKWOOL.

	2. Preformed Pipe Insulation: Type II, Grade A[, unfaced] [with factory-applied ASJ] [with factory-applied ASJ-SSL] [with factory-applied ASJ+ jacket] [with factory-applied PSK jacket].
	3. Fabricated shapes in accordance with ASTM C450 and ASTM C585.

	J. Phenolic: Fabricated pipe insulation of rigid, expanded, closed-cell structure. Comply with ASTM C1126, Type III.
	1. Manufacturers: Subject to compliance with requirements, available manufacturers offering products that may be incorporated into the Work include, but are not limited to the following:
	a. Polyguard Products, Inc.
	b. Resolco Inc.

	2. Pre-fabricated Pipe Insulation: Type III[, unfaced] [, with factory-applied ASJ] [with factory-applied ASJ+ jacket] [with factory-applied PSK jacket].
	3. Fabricated shapes in accordance with ASTM C450 and ASTM C585.
	4. Factory-applied jacket requirements are specified in "Factory-Applied Jackets" Article.

	K. Polyolefin: Polyethylene thermal plastic insulation. Comply with ASTM C534/C534M or ASTM C1427, Type I, Grade 1, for tubular materials[, self-seal].
	1. Manufacturers: Subject to compliance with requirements, provide products by one of the following:
	a. Armacell LLC.
	b. Nomaco.



	2.3 INSULATING CEMENTS
	A. Glass-Fiber and Mineral Wool Insulating Cement: Comply with ASTM C195.
	1. Manufacturers: Subject to compliance with requirements, available manufacturers offering products that may be incorporated into the Work include, but are not limited to the following:
	a. Ramco Insulation, Inc.


	B. Expanded or Exfoliated Vermiculite Insulating Cement: Comply with ASTM C196.
	1. Manufacturers: Subject to compliance with requirements, available manufacturers offering products that may be incorporated into the Work include, but are not limited to the following:
	a. Ramco Insulation, Inc.


	C. Glass-Fiber and Mineral Wool Hydraulic-Setting Insulating and Finishing Cement: Comply with ASTM C449.
	1. Manufacturers: Subject to compliance with requirements, available manufacturers offering products that may be incorporated into the Work include, but are not limited to the following:
	a. Ramco Insulation, Inc.



	2.4 ADHESIVES
	A. Materials are compatible with insulation materials, jackets, and substrates and for bonding insulation to itself and to surfaces to be insulated unless otherwise indicated.
	B. Cellular-Glass Adhesive: Two-component, thermosetting urethane adhesive containing no flammable solvents, with a service temperature range of minus 100 to plus 200 deg F.
	1. Manufacturers: Subject to compliance with requirements, available manufacturers offering products that may be incorporated into the Work include, but are not limited to the following:
	a. Foster Brand; H. B. Fuller Construction Products.


	C. Flexible Elastomeric and Polyolefin Adhesive: Solvent-based adhesive.
	1. Manufacturers: Subject to compliance with requirements, available manufacturers offering products that may be incorporated into the Work include, but are not limited to the following:
	a. Aeroflex USA.
	b. Armacell LLC.
	c. Foster Brand; H. B. Fuller Construction Products.
	d. K-Flex USA.

	2. Flame-spread index is 25 or less and smoke-developed index is 50 or less as tested in accordance with ASTM E84.
	3. Wet Flash Point: Below 0 deg F.
	4. Service Temperature Range: 40 to 200 deg F.
	5. Color:  Black.

	D. Glass-Fiber and Mineral Wool Adhesive: Comply with MIL-A-3316C, Class 2, Grade A.
	1. Manufacturers: Subject to compliance with requirements, available manufacturers offering products that may be incorporated into the Work include, but are not limited to the following:
	a. Childers Brand; H. B. Fuller Construction Products.
	b. Foster Brand; H. B. Fuller Construction Products.
	c. Mon-Eco Industries, Inc.


	E. Phenolic Adhesive: Solvent-based resin adhesive, with a service temperature range of minus 75 to plus 300 deg F.
	1. Manufacturers: Subject to compliance with requirements, available manufacturers offering products that may be incorporated into the Work include, but are not limited to the following:
	a. Childers Brand; H. B. Fuller Construction Products.
	b. Foster Brand; H. B. Fuller Construction Products.


	F. ASJ Adhesive and FSK Jacket Adhesive: Comply with MIL-A-3316C, Class 2, Grade A, for bonding insulation jacket lap seams and joints.
	1. Manufacturers: Subject to compliance with requirements, available manufacturers offering products that may be incorporated into the Work include, but are not limited to the following:
	a. Childers Brand; H. B. Fuller Construction Products.
	b. Foster Brand; H. B. Fuller Construction Products.
	c. Mon-Eco Industries, Inc.


	G. PVC Jacket Adhesive: Compatible with PVC jacket.
	1. Manufacturers: Subject to compliance with requirements, available manufacturers offering products that may be incorporated into the Work include, but are not limited to the following:
	a. Johns Manville; a Berkshire Hathaway company.
	b. P.I.C. Plastics, Inc.
	c. Proto Corporation.
	d. Speedline Corporation.
	e. The Dow Chemical Company.



	2.5 MASTICS AND COATINGS
	A. Materials are compatible with insulation materials, jackets, and substrates.
	B. Vapor-Retarder Mastic, Water Based: Suitable for indoor use on below-ambient services.
	1. Manufacturers: Subject to compliance with requirements, available manufacturers offering products that may be incorporated into the Work include, but are not limited to the following:
	a. Childers Brand; H. B. Fuller Construction Products.
	b. Foster Brand; H. B. Fuller Construction Products.
	c. Knauf Insulation.
	d. Mon-Eco Industries, Inc.
	e. Vimasco Corporation.

	2. Water-Vapor Permeance: Comply with ASTM E96/E96M or ASTM F1249.
	3. Service Temperature Range:  Minus 20 to plus 180 deg F.
	4. Comply with MIL-PRF-19565C, Type II, for permeance requirements[, with supplier listing on DOD QPD - Qualified Products Database].
	5. Color:  White.

	C. Vapor-Retarder Mastic, Solvent Based, Indoor Use: Suitable for indoor use on below-ambient services.
	1. Manufacturers: Subject to compliance with requirements, available manufacturers offering products that may be incorporated into the Work include, but are not limited to the following:
	a. Childers Brand; H. B. Fuller Construction Products.
	b. Foster Brand; H. B. Fuller Construction Products.
	c. Mon-Eco Industries, Inc.

	2. Water-Vapor Permeance: Comply with ASTM E96/E96M or ASTM F1249.
	3. Service Temperature Range: 0 to 180 deg F.
	4. Color:  White.

	D. Vapor-Retarder Mastic, Solvent Based, Outdoor Use: Suitable for outdoor use on below-ambient services.
	1. Manufacturers: Subject to compliance with requirements, available manufacturers offering products that may be incorporated into the Work include, but are not limited to the following:
	a. Childers Brand; H. B. Fuller Construction Products.
	b. Foster Brand; H. B. Fuller Construction Products.

	2. Water-Vapor Permeance: Comply with ASTM E96/E96M or ASTM F1249.
	3. Service Temperature Range: Minus 50 to plus 220 deg F.
	4. Color:  White.

	E. Breather Mastic: Water based; suitable for indoor and outdoor use on above-ambient services.
	1. Manufacturers: Subject to compliance with requirements, available manufacturers offering products that may be incorporated into the Work include, but are not limited to the following:
	a. Childers Brand; H. B. Fuller Construction Products.
	b. Foster Brand; H. B. Fuller Construction Products.
	c. Knauf Insulation.
	d. Mon-Eco Industries, Inc.
	e. Vimasco Corporation.

	2. Water-Vapor Permeance: ASTM E96/E96M, greater than 1.0 perm at manufacturer's recommended dry film thickness.
	3. Service Temperature Range:  Minus 20 to plus 180 deg F.
	4. Color:  White.


	2.6 LAGGING ADHESIVES
	A. Adhesives comply with MIL-A-3316C, Class I, Grade A, and are compatible with insulation materials, jackets, and substrates.
	1. Manufacturers: Subject to compliance with requirements, available manufacturers offering products that may be incorporated into the Work include, but are not limited to the following:
	a. Childers Brand; H. B. Fuller Construction Products.
	b. Foster Brand; H. B. Fuller Construction Products.
	c. Vimasco Corporation.

	2. Fire-resistant, water-based lagging adhesive and coating for use indoors to adhere fire-resistant lagging cloths over pipe insulation.
	3. Service Temperature Range:  20 to plus 180 deg F.
	4. Color: White.


	2.7 SEALANTS
	A. Materials are as recommended by the insulation manufacturer and are compatible with insulation materials, jackets, and substrates.
	B. Joint Sealants:
	1. Manufacturers: Subject to compliance with requirements, available manufacturers offering products that may be incorporated into the Work include, but are not limited to the following:
	a. Childers Brand; H. B. Fuller Construction Products.
	b. Foster Brand; H. B. Fuller Construction Products.
	c. Mon-Eco Industries, Inc.
	d. Owens Corning.

	2. Permanently flexible, elastomeric sealant.
	3. Service Temperature Range:  Minus 58 to plus 176 deg F.
	4. Color: White or gray.

	C. FSK and Metal Jacket Flashing Sealants:
	1. Manufacturers: Subject to compliance with requirements, available manufacturers offering products that may be incorporated into the Work include, but are not limited to the following:
	a. Childers Brand; H. B. Fuller Construction Products.
	b. Foster Brand; H. B. Fuller Construction Products.
	c. Mon-Eco Industries, Inc.

	2. Fire- and water-resistant, flexible, elastomeric sealant.
	3. Service Temperature Range: Minus 40 to plus 250 deg F.
	4. Color: Aluminum.

	D. ASJ Flashing Sealants and PVC Jacket Flashing Sealants:
	1. Manufacturers: Subject to compliance with requirements, available manufacturers offering products that may be incorporated into the Work include, but are not limited to, the following:
	a. Childers Brand; H. B. Fuller Construction Products.
	b. Foster Brand; H. B. Fuller Construction Products.

	2. Fire- and water-resistant, flexible, elastomeric sealant.
	3. Service Temperature Range: Minus 40 to plus 250 deg F.
	4. Color: White.


	2.8 FACTORY-APPLIED JACKETS
	A. Insulation system schedules indicate factory-applied jackets on various applications. When factory-applied jackets are indicated, comply with the following:
	1. ASJ: White, kraft-paper, fiberglass-reinforced scrim with aluminum-foil backing; complying with ASTM C1136, Type I.
	2. ASJ-SSL: ASJ with self-sealing, pressure-sensitive, acrylic-based adhesive covered by a removable protective strip; complying with ASTM C1136, Type I.
	3. FSK Jacket: Aluminum-foil, fiberglass-reinforced scrim with kraft-paper backing; complying with ASTM C1136, Type II.
	4. ASJ+: Aluminum foil reinforced with glass scrim bonded to a kraft paper interleaving with an outer film leaving no paper exposed; complying with ASTM C1136 Types I, II, III, IV, and VII.
	5. PSK Jacket: Aluminum foil fiberglass reinforced scrim with polyethylene backing, complying with ASTM C1136, Type II.


	2.9 FIELD-APPLIED JACKETS
	A. Field-applied jackets comply with ASTM C1136, Type I, unless otherwise indicated.
	B. FSK Jacket: Aluminum-foil-face, fiberglass-reinforced scrim with kraft-paper backing.
	C. PVC Jacket: High-impact-resistant, UV-resistant PVC complying with ASTM D1784, Class 16354-C; thickness as scheduled; roll stock ready for shop or field cutting and forming. Thickness is indicated in field-applied jacket schedules.
	1. Manufacturers: Subject to compliance with requirements, available manufacturers offering products that may be incorporated into the Work include, but are not limited to the following:
	a. Airex Manufacturing Inc.
	b. Johns Manville; a Berkshire Hathaway company.
	c. P.I.C. Plastics, Inc.
	d. Proto Corporation.
	e. Speedline Corporation.

	2. Adhesive: As recommended by jacket material manufacturer.
	3. Color: [White] [Color-code jackets based on system. Color as selected by Architect].
	4. Factory-fabricated fitting covers to match jacket if available; otherwise, field fabricate.
	a. Shapes: 45- and 90-degree, short- and long-radius elbows, tees, valves, flanges, unions, reducers, end caps, soil-pipe hubs, traps, mechanical joints, and P-trap and supply covers for lavatories.


	D. Metal Jacket:
	1. Manufacturers: Subject to compliance with requirements, available manufacturers offering products that may be incorporated into the Work include, but are not limited to the following:
	a. Johns Manville; a Berkshire Hathaway company.
	b. RPR Products, Inc.

	2. Aluminum Jacket: Comply with ASTM B209, Alloy 3003, 3005, 3105, or 5005, Temper H-14.
	a. [Sheet and roll stock ready for shop or field sizing] [Factory cut and rolled to size].
	b. Finish and thickness are indicated in field-applied jacket schedules.
	c. Moisture Barrier for Indoor Applications: [1-mil-thick, heat-bonded polyethylene and kraft paper] [3-mil-thick, heat-bonded polyethylene and kraft paper] [3-mil-thick polysurlyn].
	d. Moisture Barrier for Outdoor Applications: [3-mil-thick, heat-bonded polyethylene and kraft paper] [3-mil-thick polysurlyn].
	e. Factory-Fabricated Fitting Covers:
	1) Same material, finish, and thickness as jacket.
	2) Preformed two-piece or gore, 45- and 90-degree, short- and long-radius elbows.
	3) Tee covers.
	4) Flange and union covers.
	5) End caps.
	6) Beveled collars.
	7) Valve covers.
	8) Field fabricate fitting covers only if factory-fabricated fitting covers are not available.


	3. Stainless Steel Jacket: ASTM A240/A240M.
	a. [Sheet and roll stock ready for shop or field sizing] [Factory cut and rolled to size].
	b. Material, finish, and thickness are indicated in field-applied jacket schedules.
	c. Moisture Barrier for Indoor Applications: [1-mil-thick, heat-bonded polyethylene and kraft paper] [3-mil-thick, heat-bonded polyethylene and kraft paper] [3-mil-thick polysurlyn].
	d. Moisture Barrier for Outdoor Applications: [3-mil-thick, heat-bonded polyethylene and kraft paper] [2.5-mil-thick polysurlyn].
	e. Factory-Fabricated Fitting Covers:
	1) Same material, finish, and thickness as jacket.
	2) Preformed two-piece or gore, 45- and 90-degree, short- and long-radius elbows.
	3) Tee covers.
	4) Flange and union covers.
	5) End caps.
	6) Beveled collars.
	7) Valve covers.
	8) Field fabricate fitting covers only if factory-fabricated fitting covers are not available.



	E. Underground Direct-Buried Jacket: 125-mil-thick vapor barrier and waterproofing membrane, consisting of a rubberized bituminous resin reinforced with a woven-glass fiber or polyester scrim and laminated aluminum foil.
	1. Manufacturers: Subject to compliance with requirements, available manufacturers offering products that may be incorporated into the Work include, but are not limited to the following:
	a. Owens Corning.
	b. Polyguard Products, Inc.


	F. Self-Adhesive Outdoor Jacket (Asphaltic): 60-mil-thick, laminated vapor barrier and waterproofing membrane for installation over insulation located aboveground outdoors; consisting of a rubberized bituminous resin on a cross-laminated polyethylene ...
	1. Manufacturers: Subject to compliance with requirements, available manufacturers offering products that may be incorporated into the Work include, but are not limited to the following:
	a. MFM Building Products Corp.
	b. Polyguard Products, Inc.


	G. Self-Adhesive Indoor/Outdoor Jacket (Non-Asphaltic): Vapor barrier and waterproofing jacket for installation over insulation located aboveground outdoors or indoors. Specialized jacket with five layers of laminated aluminum and polyester film with ...
	1. Manufacturers: Subject to compliance with requirements, available manufacturers offering products that may be incorporated into the Work include, but are not limited to the following:
	a. 3M.
	b. Foster Brand; H. B. Fuller Construction Products.
	c. Ideal Tape Co., Inc., an American Biltrite Company.

	2. Permeance: 0.00 perm as tested in accordance with ASTM F1249.
	3. Flamespread/Smoke Developed: 25/50 as tested in accordance with ASTM E84.
	4. Aluminum Finish: [Embossed] [Smooth].


	2.10 FIELD-APPLIED FABRIC-REINFORCING MESH
	A. Woven Glass-Fiber Mesh: Approximately 2 oz./sq. yd. with a thread count of 10 strands by 10 strands/sq. in. for covering pipe and pipe fittings.
	1. Manufacturers: Subject to compliance with requirements, available manufacturers offering products that may be incorporated into the Work include, but are not limited to the following:
	a. Childers Brand; H. B. Fuller Construction Products.


	B. Woven Polyester Mesh: Approximately 1 oz./sq. yd. with a thread count of 10 strands by 10 strands/sq. in., in a Leno weave, for pipe.
	1. Manufacturers: Subject to compliance with requirements, available manufacturers offering products that may be incorporated into the Work include, but are not limited to the following:
	a. Foster Brand; H. B. Fuller Construction Products.
	b. Vimasco Corporation.



	2.11 FIELD-APPLIED CLOTHS
	A. Woven Glass-Fiber Cloth: Comply with MIL-C-20079H, Type I, plain weave, and presized a minimum of 8 oz./sq. yd.
	1. Manufacturers: Subject to compliance with requirements, available manufacturers offering products that may be incorporated into the Work include, but are not limited to the following:
	a. Alpha Associates, Inc.



	2.12 TAPES
	A. ASJ Tape: White vapor-retarder tape matching factory-applied jacket with acrylic adhesive, complying with ASTM C1136.
	1. Manufacturers: Subject to compliance with requirements, available manufacturers offering products that may be incorporated into the Work include, but are not limited to the following:
	a. 3M Industrial Adhesives and Tapes Division.
	b. Avery Dennison Corporation, Specialty Tapes Division.
	c. Ideal Tape Co., Inc., an American Biltrite Company.
	d. Knauf Insulation.

	2. Width:  3 inches.
	3. Thickness:  11.5 mils.
	4. Adhesion:  90 ounces force/inch in width.
	5. Elongation:  2 percent.
	6. Tensile Strength:  40 lbf/inch in width.
	7. ASJ Tape Disks and Squares: Precut disks or squares of ASJ tape.

	B. FSK Tape: Foil-face, vapor-retarder tape matching factory-applied jacket with acrylic adhesive; complying with ASTM C1136.
	1. Manufacturers: Subject to compliance with requirements, available manufacturers offering products that may be incorporated into the Work include, but are not limited to the following:
	a. 3M Industrial Adhesives and Tapes Division.
	b. Avery Dennison Corporation, Specialty Tapes Division.
	c. Ideal Tape Co., Inc., an American Biltrite Company.
	d. Knauf Insulation.

	2. Width:  3 inches.
	3. Thickness:  6.5 mils.
	4. Adhesion:  90 ounces force/inch in width.
	5. Elongation:  2 percent.
	6. Tensile Strength:  40 lbf/inch in width.
	7. FSK Tape Disks and Squares: Precut disks or squares of FSK tape.

	C. PVC Tape: White vapor-retarder tape matching field-applied PVC jacket with acrylic adhesive; suitable for indoor and outdoor applications.
	1. Manufacturers: Subject to compliance with requirements, available manufacturers offering products that may be incorporated into the Work include, but are not limited to the following:
	a. 3M Industrial Adhesives and Tapes Division.
	b. Ideal Tape Co., Inc., an American Biltrite Company.

	2. Width:  2 inches.
	3. Thickness:  6 mils.
	4. Adhesion:  64 ounces force/inch in width.
	5. Elongation:  500 percent.
	6. Tensile Strength:  18 lbf/inch in width.

	D. Aluminum-Foil Tape: Vapor-retarder tape with acrylic adhesive.
	1. Manufacturers: Subject to compliance with requirements, available manufacturers offering products that may be incorporated into the Work include, but are not limited to the following:
	a. 3M Industrial Adhesives and Tapes Division.
	b. Avery Dennison Corporation, Specialty Tapes Division.
	c. Ideal Tape Co., Inc., an American Biltrite Company.
	d. Knauf Insulation.

	2. Width:  2 inches.
	3. Thickness:  3.7 mils.
	4. Adhesion:  100 ounces force/inch in width.
	5. Elongation:  5 percent.
	6. Tensile Strength:  34 lbf/inch in width.


	2.13 SECUREMENTS
	A. Bands:
	1. Manufacturers: Subject to compliance with requirements, available manufacturers offering products that may be incorporated into the Work include, but are not limited to the following:
	a. Johns Manville; a Berkshire Hathaway company.
	b. RPR Products, Inc.

	2. Stainless Steel: ASTM A240/A240M, [Type 304] [or] [Type 316]; 0.015 inch thick, [1/2 inch] [3/4 inch] wide with [wing seal] [or] [closed seal].
	3. Aluminum: ASTM B209, Alloy 3003, 3005, 3105, or 5005; Temper H-14, 0.020 inch thick, [1/2 inch] [3/4 inch] wide with [wing seal] [or] [closed seal].

	B. Staples: Outward-clinching insulation staples, nominal 3/4-inch-wide, stainless steel or Monel.
	C. Wire: [0.080-inch nickel-copper alloy] [0.062-inch soft-annealed, stainless steel] [0.062-inch soft-annealed, galvanized steel].
	1. Manufacturers: Subject to compliance with requirements, available manufacturers offering products that may be incorporated into the Work include, but are not limited to the following:
	a. C & F Wire Products.
	b. Johns Manville; a Berkshire Hathaway company.
	c. RPR Products, Inc.



	2.14 PROTECTIVE SHIELDING GUARDS
	A. Protective Shielding Pipe Covers:
	1. Manufacturers: Subject to compliance with requirements, available manufacturers offering products that may be incorporated into the Work include, but are not limited to the following:
	a. Buckaroos, Inc.
	b. Just Manufacturing.
	c. MVG Molded Products.
	d. McGuire Manufacturing.
	e. Plumberex Specialty Products, Inc.
	f. Truebro; IPS Corporation.
	g. Zurn Industries, LLC.

	2. Description: Manufactured plastic wraps for covering plumbing fixture [hot-water supply] [hot- and cold-water supplies] and trap and drain piping. Comply with Americans with Disabilities Act (ADA) requirements.

	B. Protective Shielding Piping Enclosures:
	1. Manufacturers: Subject to compliance with requirements, available manufacturers offering products that may be incorporated into the Work include, but are not limited to the following:
	a. Truebro; IPS Corporation.
	b. Zurn Industries, LLC.

	2. Description: Manufactured plastic enclosure for covering plumbing fixture hot- and cold-water supplies and trap and drain piping. Comply with ADA requirements.



	PART 3 -  EXECUTION
	3.1 EXAMINATION
	A. Examine substrates and conditions for compliance with requirements for installation tolerances and other conditions affecting performance of insulation application.
	1. Verify that systems to be insulated have been tested and are free of defects.
	2. Verify that surfaces to be insulated are clean and dry.

	B. Proceed with installation only after unsatisfactory conditions have been corrected.

	3.2 PREPARATION
	A. Clean and dry surfaces to receive insulation. Remove materials that will adversely affect insulation application.
	B. Clean and prepare surfaces to be insulated. Before insulating, apply a corrosion coating to insulated surfaces as follows:
	1. Stainless Steel: Coat 300 series stainless steel with an epoxy primer 5 mils thick and an epoxy finish 5 mils thick if operating in a temperature range of between 140 and 300 deg F. Consult coating manufacturer for appropriate coating materials and...
	2. Carbon Steel: Coat carbon steel operating at a service temperature of between 32 and 300 deg F with an epoxy coating. Consult coating manufacturer for appropriate coating materials and application methods for operating temperature range.

	C. Coordinate insulation installation with the tradesman installing heat tracing. Comply with requirements for heat tracing that apply to insulation.
	D. Mix insulating cements with clean potable water; if insulating cements are to be in contact with stainless steel surfaces, use demineralized water.

	3.3 GENERAL INSTALLATION REQUIREMENTS
	A. Install insulation materials, accessories, and finishes with smooth, straight, and even surfaces; free of voids throughout the length of piping, including fittings, valves, and specialties.
	B. Install insulation materials, forms, vapor barriers or retarders, jackets, and of thicknesses required for each item of pipe system, as specified in insulation system schedules.
	C. Install accessories compatible with insulation materials and suitable for the service. Install accessories that do not corrode, compress, or otherwise damage insulation or jacket.
	D. Install insulation with longitudinal seams at top and bottom (12 o'clock and 6 o'clock positions) of horizontal runs.
	E. Install multiple layers of insulation with longitudinal and end seams staggered.
	F. Do not weld brackets, clips, or other attachment devices to piping, fittings, and specialties.
	G. Keep insulation materials dry during storage, application, and finishing. Replace insulation materials that get wet during storage or in the installation process before being properly covered and sealed in accordance with Contract Documents, unless...
	H. Install insulation with tight longitudinal seams and end joints. Bond seams and joints with adhesive recommended by insulation material manufacturer.
	I. Install insulation with least number of joints practical.
	J. Where vapor barrier is indicated, seal joints, seams, and penetrations in insulation at hangers, supports, anchors, and other projections with vapor-barrier mastic.
	1. Install insulation continuously through hangers and around anchor attachments.
	2. For insulation application where vapor barriers are indicated, extend insulation on anchor legs from point of attachment to supported item to point of attachment to structure. Taper and seal ends attached to structure with vapor-barrier mastic.
	3. Install insert materials and insulation to tightly join the insert. Seal insulation to insulation inserts with adhesive or sealing compound recommended by insulation material manufacturer.
	4. Cover inserts with jacket material matching adjacent pipe insulation. Install shields over jacket, arranged to protect jacket from tear or puncture by hanger, support, and shield.

	K. Apply adhesives, mastics, and sealants at manufacturer's recommended coverage rate and wet and dry film thicknesses.
	L. Install insulation with factory-applied jackets as follows:
	1. Draw jacket tight and smooth, but not to the extent of creating wrinkles or areas of compression in the insulation.
	2. Cover circumferential joints with 3-inch-wide strips of same material as insulation jacket. Secure strips with adhesive and outward-clinching staples along both edges of strip, spaced 4 inches o.c.
	3. Overlap jacket longitudinal seams at least 1-1/2 inches. Install insulation with longitudinal seams at bottom of pipe. Clean and dry surface to receive self-sealing lap. Staple laps with outward-clinching staples along edge at 4 inches o.c.
	a. For below-ambient services, apply vapor-barrier mastic over staples.

	4. Cover joints and seams with tape, in accordance with insulation material manufacturer's written instructions, to maintain vapor seal.
	5. Where vapor barriers are indicated, apply vapor-barrier mastic on seams and joints and at ends adjacent to pipe flanges and fittings.

	M. Cut insulation in a manner to avoid compressing insulation.
	N. Finish installation with systems at operating conditions. Repair joint separations and cracking due to thermal movement.
	O. Repair damaged insulation facings by applying same facing material over damaged areas. Extend patches at least 4 inches beyond damaged areas. Adhere, staple, and seal patches in similar fashion to butt joints.
	P. For above-ambient services, do not install insulation to the following:
	1. Vibration-control devices.
	2. Testing agency labels and stamps.
	3. Nameplates and data plates.
	4. Cleanouts.


	3.4 PENETRATIONS
	A. Insulation Installation at Roof Penetrations: Install insulation continuously through roof penetrations.
	1. Seal penetrations with flashing sealant.
	2. For applications requiring only indoor insulation, terminate insulation above roof surface and seal with joint sealant. For applications requiring indoor and outdoor insulation, install insulation for outdoor applications tightly joined to indoor i...
	3. Extend jacket of outdoor insulation outside roof flashing at least 2 inches below top of roof flashing.
	4. Seal jacket to roof flashing with flashing sealant.

	B. Insulation Installation at Underground Exterior Wall Penetrations: Terminate insulation flush with sleeve seal. Seal terminations with flashing sealant.
	C. Insulation Installation at Aboveground Exterior Wall Penetrations: Install insulation continuously through wall penetrations.
	1. Seal penetrations with flashing sealant.
	2. For applications requiring only indoor insulation, terminate insulation inside wall surface and seal with joint sealant. For applications requiring indoor and outdoor insulation, install insulation for outdoor applications tightly joined to indoor ...
	3. Extend jacket of outdoor insulation outside wall flashing and overlap wall flashing at least 2 inches.
	4. Seal jacket to wall flashing with flashing sealant.

	D. Insulation Installation at Interior Wall and Partition Penetrations (That Are Not Fire Rated): Install insulation continuously through walls and partitions.
	E. Insulation Installation at Fire-Rated Wall and Partition Penetrations: Install insulation continuously through penetrations of fire-rated walls and partitions.
	1. Comply with requirements in Section 078413 "Penetration Firestopping" for firestopping and fire-resistive joint sealers.

	F. Insulation Installation at Floor Penetrations:
	1. Pipe: Install insulation continuously through floor penetrations.
	2. Seal penetrations through fire-rated assemblies. Comply with requirements in Section 078413 "Penetration Firestopping."


	3.5 GENERAL PIPE INSULATION INSTALLATION
	A. Requirements in this article generally apply to all insulation materials, except where more specific requirements are specified in various pipe insulation material installation articles below.
	B. Insulation Installation on Fittings, Valves, Strainers, Flanges, Mechanical Couplings, and Unions:
	1. Install insulation over fittings, valves, strainers, flanges, mechanical couplings, unions, and other specialties with continuous thermal and vapor-retarder integrity unless otherwise indicated.
	2. Insulate pipe elbows using [preformed fitting insulation] [or] [mitered or routed fittings] made from same material and density as that of adjacent pipe insulation. Each piece is butted tightly against adjoining piece and bonded with adhesive. Fill...
	3. Insulate tee fittings with [preformed fitting insulation] [or] [sectional pipe insulation] of same material and thickness as that used for adjacent pipe. Cut sectional pipe insulation to fit. Butt each section closely to the next and hold in place ...
	4. Insulate valves using [preformed fitting insulation] [or] [sectional pipe insulation] of same material, density, and thickness as that used for adjacent pipe. Overlap adjoining pipe insulation by not less than 2 times the thickness of pipe insulati...
	5. Insulate strainers using [preformed fitting insulation] [or] [sectional pipe insulation] of same material, density, and thickness as used for adjacent pipe. Overlap adjoining pipe insulation by not less than 2 times the thickness of pipe insulation...
	6. Insulate flanges, mechanical couplings, and unions, using a section of oversized preformed pipe insulation. Overlap adjoining pipe insulation by not less than 2 times the thickness of pipe insulation, or one pipe diameter, whichever is thicker. Ste...
	7. Cover segmented insulated surfaces with a layer of finishing cement and coat with a mastic. Install vapor-barrier mastic for below-ambient services and a breather mastic for above-ambient services. Reinforce the mastic with fabric-reinforcing mesh....
	8. For services not specified to receive a field-applied jacket, except for flexible elastomeric and polyolefin, install fitted PVC cover over elbows, tees, strainers, valves, flanges, and unions. Terminate ends with PVC end caps. Tape PVC covers to a...

	C. Insulate instrument connections for thermometers, pressure gages, pressure temperature taps, test connections, flow meters, sensors, switches, and transmitters on insulated pipes. Shape insulation at these connections by tapering it to and around t...
	D. Install removable insulation covers at locations indicated. Installation conforms to the following:
	1. Make removable flange and union insulation from sectional pipe insulation of same thickness as that on adjoining pipe. Install same insulation jacket as that of adjoining pipe insulation.
	2. When flange and union covers are made from sectional pipe insulation, extend insulation from flanges or union at least 2 times the insulation thickness over adjacent pipe insulation on each side of flange or union. Secure flange cover in place with...
	3. Construct removable valve insulation covers in same manner as for flanges, except divide the two-part section on the vertical center line of valve body.
	4. When covers are made from block insulation, make two halves, each consisting of mitered blocks wired to stainless steel fabric. Secure this wire frame, with its attached insulation, to flanges with tie wire. Extend insulation at least 2 inches over...
	5. Unless a PVC jacket is indicated in field-applied jacket schedules, finish exposed surfaces with a metal jacket.


	3.6 INSTALLATION OF CELLULAR-GLASS INSULATION
	A. Insulation Installation on Straight Pipes and Tubes:
	1. Secure each layer of insulation to pipe with wire or bands and tighten bands without deforming insulation materials.
	2. Where vapor barriers are indicated, seal longitudinal seams, end joints, and protrusions with vapor-barrier mastic and joint sealant.
	3. For insulation with jackets on above-ambient services, secure laps with outward-clinched staples at 6 inches o.c.
	4. For insulation with jackets on below-ambient services, do not staple longitudinal tabs. Instead, secure tabs with additional adhesive, as recommended by insulation material manufacturer, and seal with vapor-barrier mastic and flashing sealant.

	B. Insulation Installation on Pipe Flanges:
	1. Install prefabricated pipe insulation to outer diameter of pipe flange.
	2. Make width of insulation section same as overall width of flange and bolts, plus twice the thickness of pipe insulation.
	3. Fill voids between inner circumference of flange insulation and outer circumference of adjacent straight pipe segments with cut sections of cellular-glass block insulation of same thickness as that of pipe insulation. Where voids are difficult to f...
	4. Install jacket material with manufacturer's recommended adhesive, overlap seams at least 1 inch, and seal joints with flashing sealant.

	C. Insulation Installation on Pipe Fittings and Elbows:
	1. Install prefabricated sections of same material as that of straight segments of pipe insulation when available. Secure according to manufacturer's written instructions.
	2. When preformed sections of insulation are not available, install mitered or routed sections of cellular-glass insulation. Secure insulation materials with wire or bands.

	D. Insulation Installation on Valves and Pipe Specialties:
	1. Install prefabricated sections of cellular-glass insulation to valve body.
	2. Arrange insulation to permit access to packing and to allow valve operation without disturbing insulation.
	3. Install insulation to flanges as specified for flange insulation application.


	3.7 INSTALLATION OF FLEXIBLE ELASTOMERIC INSULATION
	A. Seal longitudinal seams and end joints with manufacturer's recommended adhesive to eliminate openings in insulation that allow passage of air to surface being insulated.
	B. Insulation Installation on Pipe Flanges:
	1. Install pipe insulation to outer diameter of pipe flange.
	2. Make width of insulation section same as overall width of flange and bolts, plus twice the thickness of pipe insulation.
	3. Fill voids between inner circumference of flange insulation and outer circumference of adjacent straight pipe segments with cut sections of sheet insulation of same thickness as that of pipe insulation.
	4. Secure insulation to flanges and seal seams with manufacturer's recommended adhesive to eliminate openings in insulation that allow passage of air to surface being insulated.

	C. Insulation Installation on Pipe Fittings and Elbows:
	1. Install sections of pipe insulation and miter if required in accordance with manufacturer's written instructions.
	2. Secure insulation materials and seal seams with manufacturer's recommended adhesive to eliminate openings in insulation that allow passage of air to surface being insulated.

	D. Insulation Installation on Valves and Pipe Specialties:
	1. Install prefabricated valve covers manufactured of same material as that of pipe insulation when available.
	2. When prefabricated valve covers are not available, install cut sections of pipe and sheet insulation to valve body. Arrange insulation to permit access to packing and to allow valve operation without disturbing insulation.
	3. Install insulation to flanges as specified for flange insulation application.
	4. Secure insulation to valves and specialties, and seal seams with manufacturer's recommended adhesive to eliminate openings in insulation that allow passage of air to surface being insulated.


	3.8 INSTALLATION OF GLASS-FIBER AND MINERAL WOOL INSULATION
	A. Insulation Installation on Straight Pipes and Tubes:
	1. Secure each layer of preformed pipe insulation to pipe with wire or bands and tighten bands without deforming insulation materials.
	2. Where vapor barriers are indicated, seal longitudinal seams, end joints, and protrusions with vapor-barrier mastic and joint sealant.
	3. For insulation with jackets on above-ambient surfaces, secure laps with outward-clinched staples at 6 inches o.c.
	4. For insulation with jackets on below-ambient surfaces, do not staple longitudinal tabs. Instead, secure tabs with additional adhesive, as recommended by insulation material manufacturer, and seal with vapor-barrier mastic and flashing sealant.

	B. Insulation Installation on Pipe Flanges:
	1. Install prefabricated pipe insulation to outer diameter of pipe flange.
	2. Make width of insulation section same as overall width of flange and bolts, plus twice the thickness of pipe insulation.
	3. Fill voids between inner circumference of flange insulation and outer circumference of adjacent straight pipe segments with glass-fiber or mineral-wool blanket insulation.
	4. Install jacket material with manufacturer's recommended adhesive, overlap seams at least 1 inch, and seal joints with flashing sealant.

	C. Insulation Installation on Pipe Fittings and Elbows:
	1. Install prefabricated sections of same material as that of straight segments of pipe insulation when available.
	2. When prefabricated insulation elbows and fittings are not available, install mitered sections of pipe insulation, to a thickness equal to adjoining pipe insulation. Secure insulation materials with wire or bands.

	D. Insulation Installation on Valves and Pipe Specialties:
	1. Install prefabricated sections of same material as that of straight segments of pipe insulation when available.
	2. When prefabricated sections are not available, install fabricated sections of pipe insulation to valve body.
	3. Arrange insulation to permit access to packing and to allow valve operation without disturbing insulation.
	4. Install insulation to flanges as specified for flange insulation application.


	3.9 INSTALLATION OF PHENOLIC INSULATION
	A. General Installation Requirements:
	1. Secure single-layer insulation with stainless steel bands at 12-inch intervals and tighten bands without deforming insulation materials.
	2. Install two-layer insulation with joints tightly butted and staggered at least 3 inches. Secure inner layer with 0.062-inch wire spaced at 12-inch intervals. Secure outer layer with stainless steel bands at 12-inch intervals.

	B. Insulation Installation on Straight Pipes and Tubes:
	1. Secure each layer of insulation to pipe with wire or bands and tighten bands without deforming insulation materials.
	2. Where vapor barriers are indicated, seal longitudinal seams, end joints, and protrusions with vapor-barrier mastic and joint sealant.
	3. For insulation with jackets on above-ambient services, secure laps with outward-clinched staples at 6 inches o.c.
	4. For insulation with jackets with vapor retarders on below-ambient services, do not staple longitudinal tabs. Instead, secure tabs with additional adhesive, as recommended by insulation material manufacturer, and seal with vapor-barrier mastic and f...

	C. Insulation Installation on Pipe Flanges:
	1. Install prefabricated pipe insulation to outer diameter of pipe flange.
	2. Make width of insulation section same as overall width of flange and bolts, plus twice the thickness of pipe insulation.
	3. Fill voids between inner circumference of flange insulation and outer circumference of adjacent straight pipe segments with cut sections of block insulation of same material and thickness as that of pipe insulation. Where voids are difficult to fil...

	D. Insulation Installation on Pipe Fittings and Elbows:
	1. Install preformed insulation sections of same material as that of straight segments of pipe insulation. Secure according to manufacturer's written instructions.

	E. Insulation Installation on Valves and Pipe Specialties:
	1. Install preformed insulation sections of same material as that of straight segments of pipe insulation. Secure according to manufacturer's written instructions.
	2. Arrange insulation to permit access to packing and to allow valve operation without disturbing insulation.
	3. Install insulation to flanges as specified for flange insulation application.


	3.10 INSTALLATION OF POLYOLEFIN INSULATION
	A. Insulation Installation on Straight Pipes and Tubes:
	1. Seal split-tube longitudinal seams and end joints with manufacturer's recommended adhesive, or via self-seal mechanism to eliminate openings in insulation that allow passage of air to surface being insulated.

	B. Insulation Installation on Pipe Flanges:
	1. Install pipe insulation to outer diameter of pipe flange.
	2. Make width of insulation section same as overall width of flange and bolts, plus twice the thickness of pipe insulation.
	3. Fill voids between inner circumference of flange insulation and outer circumference of adjacent straight pipe segments with cut sections of polyolefin sheet insulation of same thickness as that of pipe insulation.
	4. Secure insulation to flanges and seal seams with manufacturer's recommended adhesive to eliminate openings in insulation that allow passage of air to surface being insulated.

	C. Insulation Installation on Pipe Fittings and Elbows:
	1. Install mitered sections of polyolefin pipe insulation.
	2. Secure insulation materials and seal seams with manufacturer's recommended adhesive to eliminate openings in insulation that allow passage of air to surface being insulated.

	D. Insulation Installation on Valves and Pipe Specialties:
	1. Install cut sections of polyolefin pipe and sheet insulation to valve body.
	2. Arrange insulation to permit access to packing and to allow valve operation without disturbing insulation.
	3. Install insulation to flanges as specified for flange insulation application.
	4. Secure insulation to valves and specialties, and seal seams with manufacturer's recommended adhesive to eliminate openings in insulation that allow passage of air to surface being insulated.


	3.11 INSTALLATION OF FIELD-APPLIED JACKETS
	A. Where glass-cloth jackets are indicated, install directly over bare insulation or insulation with factory-applied jackets.
	1. Draw jacket smooth and tight to surface with 2-inch overlap at seams and joints.
	2. Embed glass cloth between two 0.062-inch-thick coats of lagging adhesive.
	3. Completely encapsulate insulation with coating, leaving no exposed insulation.

	B. Where FSK jackets are indicated, install as follows:
	1. Draw jacket material smooth and tight.
	2. Install lap or joint strips with same material as jacket.
	3. Secure jacket to insulation with manufacturer's recommended adhesive.
	4. Install jacket with 1-1/2-inch laps at longitudinal seams and 3-inch-wide joint strips at end joints.
	5. Seal openings, punctures, and breaks in vapor-retarder jackets and exposed insulation with vapor-barrier mastic.

	C. Where PVC jackets are indicated, install with 1-inch overlap at longitudinal seams and end joints. Seal with manufacturer's recommended adhesive.
	1. Apply two continuous beads of adhesive to seams and joints, one bead under lap and the finish bead along seam and joint edge.

	D. Where metal jackets are indicated, install with 2-inch overlap at longitudinal seams and end joints. Overlap longitudinal seams arranged to shed water. Seal end joints with weatherproof sealant recommended by insulation manufacturer. Secure jacket ...

	3.12 FINISHES
	A. Insulation with ASJ, Glass-Cloth, or Other Paintable Jacket Material: Paint jacket with paint system identified below and as specified in Section 099113 "Exterior Painting" and Section 099123 "Interior Painting."
	1. Flat Acrylic Finish: [Two] <Insert number> finish coats over a primer that is compatible with jacket material and finish coat paint. Add fungicidal agent to render fabric mildew proof.
	a. Finish Coat Material: Interior, flat, latex-emulsion size.


	B. Flexible Elastomeric Thermal Insulation: After adhesive has fully cured, apply two coats of insulation manufacturer's recommended protective coating.
	C. Color: Final color as selected by Architect. Vary first and second coats to allow visual inspection of the completed Work.
	D. Do not field paint aluminum or stainless-steel jackets.

	3.13 FIELD QUALITY CONTROL
	A. Owner will engage a qualified testing agency to perform tests and inspections.
	B. Engage a qualified testing agency to perform tests and inspections.
	C. Manufacturer's Field Service: Engage a factory-authorized service representative to test and inspect components, assemblies, and equipment installations, including connections.
	D. Perform tests and inspections[ with the assistance of a factory-authorized service representative].
	E. Tests and Inspections: Inspect pipe, fittings, strainers, and valves, randomly selected by Architect, by removing field-applied jacket and insulation in layers in reverse order of their installation. Extent of inspection is limited to [three] <Inse...
	F. All insulation applications will be considered defective if they do not pass tests and inspections.
	G. Prepare test and inspection reports.

	3.14 PIPING INSULATION SCHEDULE, GENERAL
	A. Acceptable preformed pipe and tubular insulation materials and thicknesses are identified for each piping system and pipe size range. If more than one material is listed for a piping system, selection from materials listed is Contractor's option.
	B. Items Not Insulated: Unless otherwise indicated, do not install insulation on the following:
	1. Drainage piping located in crawl spaces.
	2. Underground piping.
	3. Chrome-plated pipes and fittings unless there is a potential for personnel injury.


	3.15 INDOOR PIPING INSULATION SCHEDULE
	A. Domestic Cold Water:
	1. [NPS 1] <Insert pipe size> and Smaller: Insulation is[ one of] the following:
	a. Cellular Glass: [1-1/2 inches] <Insert dimension> thick.
	b. Flexible Elastomeric: [1/2 inch] [3/4 inch] [1 inch] <Insert dimension> thick.
	c. Glass-Fiber, Preformed Pipe Insulation, Type I: [1/2 inch] [1 inch] <Insert dimension> thick.
	d. Mineral Wool, Preformed Pipe Insulation, Type II: [1/2 inch] [1 inch] <Insert dimension> thick.
	e. Phenolic: [1 inch] <Insert dimension> thick.
	f. Polyolefin: [1/2 inch] [3/4 inch] [1 inch] <Insert dimension> thick.

	2. [NPS 1-1/4] <Insert pipe size> and Larger: Insulation is[ one of] the following:
	a. Cellular Glass: [1-1/2 inches] <Insert dimension> thick.
	b. Flexible Elastomeric: [1 inch] <Insert dimension> thick.
	c. Glass-Fiber, Preformed Pipe Insulation, Type I: [1 inch] <Insert dimension> thick.
	d. Mineral Wool, Preformed Pipe Insulation, Type II: [1 inch] <Insert dimension> thick.
	e. Phenolic: [1 inch] <Insert dimension> thick.
	f. Polyolefin: [1 inch] <Insert dimension> thick.


	B. Domestic Hot and Recirculated Hot Water:
	1. [NPS 1-1/4] <Insert pipe size> and Smaller: Insulation is[ one of] the following:
	a. Cellular Glass: [1-1/2 inches] <Insert dimension> thick.
	b. Flexible Elastomeric: [3/4 inch] [1 inch] <Insert dimension> thick.
	c. Glass-Fiber, Preformed Pipe Insulation, Type I: [1/2 inch] [1 inch] <Insert dimension> thick.
	d. Mineral Wool, Preformed Pipe Insulation, Type II: [1/2 inch] [1 inch] <Insert dimension> thick.
	e. Phenolic: [1 inch] <Insert dimension> thick.
	f. Polyolefin: [3/4 inch] [1 inch] <Insert dimension> thick.

	2. [NPS 1-1/2] <Insert pipe size> and Larger: Insulation is[ one of] the following:
	a. Cellular Glass: [1-1/2 inches] <Insert dimension> thick.
	b. Flexible Elastomeric: [1 inch] <Insert dimension> thick.
	c. Glass-Fiber, Preformed Pipe Insulation, Type I: [1 inch] <Insert dimension> thick.
	d. Mineral Wool, Preformed Pipe Insulation, Type II: [1 inch] <Insert dimension> thick.
	e. Phenolic: [1 inch] <Insert dimension> thick.
	f. Polyolefin: [1 inch] <Insert dimension> thick.


	C. Domestic Chilled Water (Potable):
	1. All Pipe Sizes: Insulation is[ one of] the following:
	a. Cellular Glass: [1-1/2 inches] <Insert dimension> thick.
	b. Flexible Elastomeric: [1 inch] <Insert dimension> thick.
	c. Glass-Fiber, Preformed Pipe Insulation, Type I: [1 inch] <Insert dimension> thick.
	d. Mineral Wool, Preformed Pipe Insulation, Type II: [1 inch] <Insert dimension> thick.
	e. Phenolic: [1 inch] <Insert dimension> thick.
	f. Polyolefin: [1 inch] <Insert dimension> thick.


	D. Stormwater and Overflow:
	1. All Pipe Sizes: Insulation is[ one of] the following:
	a. Cellular Glass: [1-1/2 inches] <Insert dimension> thick.
	b. Flexible Elastomeric: [1 inch] <Insert dimension> thick.
	c. Glass-Fiber, Preformed Pipe Insulation, Type I: [1 inch] <Insert dimension> thick.
	d. Mineral Wool, Preformed Pipe Insulation, Type II: [1 inch] <Insert dimension> thick.
	e. Phenolic: [1 inch] <Insert dimension> thick.
	f. Polyolefin: [1 inch] <Insert dimension> thick.


	E. Roof Drain and Overflow Drain Bodies:
	1. All Pipe Sizes: Insulation is[ one of] the following:
	a. Cellular Glass: [1-1/2 inches] <Insert dimension> thick.
	b. Flexible Elastomeric: [1 inch] <Insert dimension> thick.
	c. Glass-Fiber, Preformed Pipe Insulation, Type I: [1 inch] <Insert dimension> thick.
	d. Mineral Wool, Preformed Pipe Insulation, Type II: [1 inch] <Insert dimension> thick.
	e. Phenolic: [1 inch] <Insert dimension> thick.
	f. Polyolefin: [1 inch] <Insert dimension> thick.


	F. Exposed Sanitary Drains, Domestic Water, Domestic Hot Water, and Stops for Plumbing Fixtures for People with Disabilities:
	1. All Pipe Sizes: Insulation is[ one of] the following:
	a. Flexible Elastomeric: [1/2 inch] [3/4 inch] [1 inch] <Insert dimension> thick.
	b. Glass-Fiber, Preformed Pipe Insulation, Type I: [1/2 inch] [1 inch] <Insert dimension> thick.
	c. Mineral Wool, Preformed Pipe Insulation, Type II: [1/2 inch] [1 inch] <Insert dimension> thick.
	d. Polyolefin: [1/2 inch] [3/4 inch] [1 inch] <Insert dimension> thick.


	G. Sanitary Waste Piping Where Heat Tracing Is Installed:
	1. All Pipe Sizes: Insulation is[ one of] the following:
	a. Cellular Glass: [2 inches] <Insert dimension> thick.
	b. Glass-Fiber, Preformed Pipe Insulation, Type I: [1-1/2 inches] <Insert dimension> thick.
	c. Mineral Wool, Preformed Pipe Insulation, Type II: [1-1/2 inches] <Insert dimension> thick.
	d. Phenolic: [1-1/2 inches] <Insert dimension> thick.


	H. Floor Drains, Traps, and Sanitary Drain Piping within [10 Feet] <Insert distance> of Drain Receiving Condensate and Equipment Drain Water below 60 Deg F:
	1. All Pipe Sizes: Insulation is[ one of] the following:
	a. Cellular Glass: [1-1/2 inches] <Insert dimension> thick.
	b. Flexible Elastomeric: [3/4 inch] [1 inch] <Insert dimension> thick.
	c. Glass-Fiber, Preformed Pipe Insulation, Type I: [1/2 inch] [1 inch] <Insert dimension> thick.
	d. Mineral Wool, Preformed Pipe Insulation, Type II: [1/2 inch] [1 inch] <Insert dimension> thick.
	e. Phenolic: [1 inch] <Insert dimension> thick.
	f. Polyolefin: [3/4 inch] [1 inch] <Insert dimension> thick.


	I. Hot Service Drains:
	1. All Pipe Sizes: Insulation is[ one of] the following:
	a. Cellular Glass: [1-1/2 inches] <Insert dimension> thick.
	b. Glass-Fiber, Preformed Pipe Insulation, Type I: [1 inch] <Insert dimension> thick.
	c. Mineral Wool, Preformed Pipe Insulation, Type II: [1 inch] <Insert dimension> thick.


	J. Hot Service Vents:
	1. All Pipe Sizes: Insulation is[ one of] the following:
	a. Cellular Glass: [1-1/2 inches] <Insert dimension> thick.
	b. Glass-Fiber, Preformed Pipe Insulation, Type I: [1 inch] <Insert dimension> thick.
	c. Mineral Wool, Preformed Pipe Insulation, Type II: [1 inch] <Insert dimension> thick.



	3.16 OUTDOOR, ABOVEGROUND PIPING INSULATION SCHEDULE
	A. Domestic Water Piping:
	1. All Pipe Sizes: Insulation is[ one of] the following:
	a. Cellular Glass: [2 inches] <Insert dimension> thick.
	b. Flexible Elastomeric: [2 inches] <Insert dimension> thick.
	c. Glass-Fiber, Preformed Pipe Insulation, Type I: [2 inches] <Insert dimension> thick.
	d. Mineral Wool, Preformed Pipe Insulation, Type II: [2 inches] <Insert dimension> thick.
	e. Phenolic: [2 inches] <Insert dimension> thick.
	f. Polyolefin: [2 inches] <Insert dimension> thick.


	B. Domestic Hot and Recirculated Hot Water:
	1. All Pipe Sizes: Insulation is[ one of] the following:
	a. Cellular Glass: [2 inches] <Insert dimension> thick.
	b. Flexible Elastomeric: [2 inches] <Insert dimension> thick.
	c. Glass-Fiber, Preformed Pipe Insulation, Type I: [2 inches] <Insert dimension> thick.
	d. Mineral Wool, Preformed Pipe Insulation, Type II: [2 inches] <Insert dimension> thick.
	e. Phenolic: [2 inches] <Insert dimension> thick.
	f. Polyolefin: [2 inches] <Insert dimension> thick.


	C. Sanitary Waste Piping Where Heat Tracing Is Installed:
	1. All Pipe Sizes: Insulation is[ one of] the following:
	a. Cellular Glass: [2 inches] <Insert dimension> thick.
	b. Glass-Fiber, Preformed Pipe Insulation, Type I: [2 inches] <Insert dimension> thick.
	c. Mineral Wool, Preformed Pipe Insulation, Type II: [2 inches] <Insert dimension> thick.
	d. Phenolic: [2 inches] <Insert dimension> thick.


	D. Hot Service Drains:
	1. All Pipe Sizes: Insulation is[ one of] the following:
	a. Cellular Glass: [1-1/2 inches] <Insert dimension> thick.
	b. Glass-Fiber, Preformed Pipe Insulation, Type I: [1 inch] <Insert dimension> thick.
	c. Mineral Wool, Preformed Pipe Insulation, Type II: [1 inch] <Insert dimension> thick.


	E. Hot Service Vents:
	1. All Pipe Sizes: Insulation is[ one of] the following:
	a. Cellular Glass: [1-1/2 inches] <Insert dimension> thick.
	b. Glass-Fiber, Preformed Pipe Insulation, Type I: [1 inch] <Insert dimension> thick.
	c. Mineral Wool, Preformed Pipe Insulation, Type II: [1 inch] <Insert dimension> thick.



	3.17 OUTDOOR, UNDERGROUND PIPING INSULATION SCHEDULE
	A. Sanitary Waste Piping, All Sizes, Where Heat Tracing Is Installed: Cellular glass, [2 inches] <Insert dimension> thick.
	B. Chilled Water, All Sizes: Cellular glass, [2 inches] <Insert dimension> thick.

	3.18 INDOOR, FIELD-APPLIED JACKET SCHEDULE
	A. Install jacket over insulation material. For insulation with factory-applied jacket, install the field-applied jacket over the factory-applied jacket.
	B. If more than one material is listed, selection from materials listed is Contractor's option.
	C. Piping, Concealed:
	1. None.
	2. [PVC] [PVC, Color-Coded by System]: [20 mils] [30 mils] thick.
	3. Aluminum, [Smooth] [Corrugated] [Stucco Embossed]: [0.016 inch] [0.020 inch] [0.024 inch] [0.032 inch] [0.040 inch] thick.
	4. Painted Aluminum, [Smooth] [Corrugated] [Stucco Embossed]: [0.016 inch] [0.020 inch] [0.024 inch] [0.032 inch] thick.
	5. Stainless Steel, [Type 304] [or] [Type 316], [Smooth No. 2B Finish] [Corrugated] [Stucco Embossed]: [0.010 inch] [0.016 inch] [0.020 inch] [0.024 inch] thick.
	6. <Insert jacket type>.

	D. Piping, Exposed:
	1. None.
	2. [PVC] [PVC, Color-Coded by System]: [20 mils] [30 mils] thick.
	3. Aluminum, [Smooth] [Corrugated] [Stucco Embossed]: [0.016 inch] [0.020 inch] [0.024 inch] [0.032 inch] [0.040 inch] thick.
	4. Painted Aluminum, [Smooth] [Corrugated] [Stucco Embossed]: [0.016 inch] [0.020 inch] [0.024 inch] [0.032 inch] thick.
	5. Stainless Steel, [Type 304] [or] [Type 316], [Smooth No. 2B Finish] [Corrugated] [Stucco Embossed]: [0.010 inch] [0.016 inch] [0.020 inch] [0.024 inch] thick.
	6. <Insert jacket type>.


	3.19 OUTDOOR, FIELD-APPLIED JACKET SCHEDULE
	A. Install jacket over insulation material. For insulation with factory-applied jacket, install the field-applied jacket over the factory-applied jacket.
	B. If more than one material is listed, selection from materials listed is Contractor's option.
	C. Piping, Concealed:
	1. None.
	2. [PVC] [PVC, Color-Coded by System]: [20 mils] [30 mils] thick.
	3. Aluminum, [Smooth] [Corrugated] [Stucco Embossed]: [0.016 inch] [0.020 inch] [0.024 inch] [0.032 inch] [0.040 inch] thick.
	4. Painted Aluminum, [Smooth] [Corrugated] [Stucco Embossed]: [0.016 inch] [0.020 inch] [0.024 inch] [0.032 inch] thick.
	5. Stainless Steel, [Type 304] [or] [Type 316], [Smooth No. 2B Finish] [Corrugated] [Stucco Embossed]: [0.010 inch] [0.016 inch] [0.020 inch] [0.024 inch] thick.
	6. <Insert jacket type>.

	D. Piping, Exposed:
	1. PVC: [20 mils] [30 mils] [40 mils] thick.
	2. [Painted ]Aluminum, [Smooth] [Corrugated] [Stucco Embossed] [with Z-Shaped Locking Seam]: [0.016 inch] [0.020 inch] [0.024 inch] [0.032 inch] [0.040 inch] thick.
	3. Stainless Steel, [Type 304] [or] [Type 316], [Smooth No. 2B Finish] [Corrugated] [Stucco Embossed] [with Z-Shaped Locking Seam]: [0.010 inch] [0.016 inch] [0.020 inch] [0.024 inch] thick.
	4. <Insert jacket type>.


	3.20 UNDERGROUND, FIELD-APPLIED INSULATION JACKET
	A. For underground direct-buried piping applications, install underground direct-buried jacket over insulation material.



	221116 FL - Domestic Water Piping
	PART 1 -  GENERAL
	1.1 SUMMARY
	A. Section Includes:
	1. Copper tube and fittings.
	2. Ductile-iron pipe and fittings.
	3. Galvanized-steel pipe and fittings.
	4. Stainless steel piping and fittings.
	5. CPVC piping.
	6. PEX tube and fittings.
	7. PEX-AL-PEX tube and fittings.
	8. PEX-AL-HDPE tube and fittings.
	9. PVC pipe and fittings.
	10. PP-R pipe and fittings.
	11. Piping joining materials.
	12. Encasement for piping.
	13. Transition fittings.
	14. Dielectric fittings.


	1.2 ACTION SUBMITTALS
	A. Product Data:
	1. Pipe and tube.
	2. Fittings.
	3. Joining materials.
	4. Transition fittings.


	1.3 INFORMATIONAL SUBMITTALS
	A. Coordination Drawings: Piping layout, or BIM model, drawn to scale, showing the items described in this Section, and coordinated with all building trades.
	B. System purging and disinfecting activities report.
	C. Field quality-control reports.

	1.4 FIELD CONDITIONS
	A. Interruption of Existing Water Service: Do not interrupt water service to facilities occupied by Owner or others unless permitted under the following conditions and then only after arranging to provide temporary water service according to requireme...
	1. Notify Owner no fewer than two days in advance of proposed interruption of water service.
	2. Do not interrupt water service without Owner's written permission.


	1.5 WARRANTY
	A. Polypropylene Piping (PP-R) Manufacturer's Warranty: Manufacturer agrees to repair or replace PP-R pipe and fittings that fail in materials or workmanship within 10 years from date of Substantial Completion.
	1. Warranty is to cover labor and material costs of repairing and/or replacing defective materials and repairing any incidental damage caused by failure of the piping system due to defects in materials or manufacturing.
	2. Warranty is to be in effect only upon submission by the Contractor to the manufacturer of valid pressure/leak documentation indicating that the system was tested and passed the manufacturer's pressure/leak test.



	PART 2 -  PRODUCTS
	2.1 PIPING MATERIALS
	A. Potable-water piping and components shall comply with NSF 14, NSF 61, and NSF 372.[ Include marking "NSF-pw" on piping.]

	2.2 COPPER TUBE AND FITTINGS
	A. Drawn-Temper Copper Tube: [ASTM B88, Type K] [ASTM B88, Type L] [and] [ASTM B88, Type M].
	B. Annealed-Temper Copper Tube: [ASTM B88, Type K] [ASTM B88, Type L] [and] [ASTM B88, Type M].
	C. Cast-Copper, Solder-Joint Fittings: ASME B16.18, pressure fittings.
	D. Wrought-Copper, Solder-Joint Fittings: ASME B16.22, pressure fittings.
	E. Bronze Flanges: ASME B16.24, Class 150, with solder-joint ends.
	F. Cast Copper Unions: MSS SP-123, cast-copper-alloy, hexagonal-stock body, with ball-and-socket, metal-to-metal seating surfaces and solder-joint or threaded ends.
	G. Wrought Copper Unions: ASME B16.22.
	H. Copper-Tube, Mechanically Formed Tee Fitting: For forming T-branch on copper water tube.
	1. Manufacturers: Subject to compliance with requirements, available manufacturers offering products that may be incorporated into the Work include, but are not limited to the following:
	a. T-DRILL Industries Inc.

	2. Description: Tee formed in copper tube in accordance with ASTM F2014.

	I. Grooved, Mechanical-Joint, Copper Tube Appurtenances:
	1. Manufacturers: Subject to compliance with requirements, available manufacturers offering products that may be incorporated into the Work include, but are not limited to the following:
	a. Anvil International/Smith-Cooper International; Tailwind Capital, LLC.
	b. Shurjoint; a part of Aalberts Integrated piping Systems.
	c. Victaulic Company.

	2. Grooved-End, Copper Fittings: ASTM B75 copper tube or ASTM B584 bronze castings.
	3. Grooved-End-Tube Couplings: To fit copper-tube dimensions; rigid pattern unless otherwise indicated; gasketed fitting, EPDM-rubber gasket, UL classified per NSF 61 and NSF 372, and rated for minimum [180 deg F], for use with ferrous housing and ste...

	J. Copper Tube, Pressure-Seal-Joint Fittings:
	1. Manufacturers: Subject to compliance with requirements, available manufacturers offering products that may be incorporated into the Work include, but are not limited to the following:
	a. Apollo Valves; a part of Aalberts Integrated Piping Systems.
	b. Conex Banninger - USA.
	c. Elkhart Products Corporation; a part of Aalberts Integrated Piping Systems.
	d. Mueller Streamline Co.; a company of Mueller Industries.
	e. NIBCO INC.
	f. Viega LLC.

	2. Fittings: Cast-brass, cast-bronze, or wrought-copper with EPDM O-ring seal in each end.
	3. Minimum 200-psig working-pressure rating at 250 deg F.

	K. Copper-Tube, Push-on-Joint Fittings:
	1. Manufacturers: Subject to compliance with requirements, available manufacturers offering products that may be incorporated into the Work include, but are not limited to the following:
	a. Apollo Valves; a part of Aalberts Integrated Piping Systems.
	b. Elkhart Products Corporation; a part of Aalberts Integrated Piping Systems.
	c. NIBCO INC.
	d. Victaulic Company.

	2. Description:
	a. Cast-copper fitting complying with ASME B16.18 or wrought-copper fitting complying with ASME B 16.22.
	b. Stainless steel teeth and EPDM-rubber, O-ring seal in each end instead of solder-joint ends.



	2.3 DUCTILE-IRON PIPE AND FITTINGS
	A. Mechanical-Joint, Ductile-Iron Pipe:
	1. AWWA C151/A21.51, with mechanical-joint bell and plain spigot end unless grooved or flanged ends are indicated.
	2. Glands, Gaskets, and Bolts: AWWA C111/A21.11, ductile- or gray-iron glands, rubber gaskets, and steel bolts.

	B. Standard-Pattern, Mechanical-Joint Fittings:
	1. AWWA C110/A21.10, ductile or gray iron.
	2. Glands, Gaskets, and Bolts: AWWA C111/A21.11, ductile- or gray-iron glands, rubber gaskets, and steel bolts.

	C. Compact-Pattern, Mechanical-Joint Fittings:
	1. AWWA C153/A21.53, ductile iron.
	2. Glands, Gaskets, and Bolts: AWWA C111/A21.11, ductile- or gray-iron glands, rubber gaskets, and steel bolts.

	D. Push-on-Joint, Ductile-Iron Pipe:
	1. AWWA C151/A21.51.
	2. Push-on-joint bell and plain spigot end unless grooved or flanged ends are indicated.

	E. Standard-Pattern, Push-on-Joint Fittings:
	1. AWWA C110/A21.10, ductile or gray iron.
	2. Gaskets: AWWA C111/A21.11, rubber.

	F. Compact-Pattern, Push-on-Joint Fittings:
	1. AWWA C153/A21.53, ductile iron.
	2. Gaskets: AWWA C111/A21.11, rubber.

	G. Plain-End, Ductile-Iron Pipe: AWWA C151/A21.51.
	H. Appurtenances for Grooved-End, Ductile-Iron Pipe:
	1. Manufacturers: Subject to compliance with requirements, available manufacturers offering products that may be incorporated into the Work include, but are not limited to the following:
	a. Shurjoint; a part of Aalberts Integrated piping Systems.
	b. Smith-Cooper International.
	c. Star Pipe Products.
	d. Victaulic Company.

	2. Fittings for Grooved-End, Ductile-Iron Pipe: ASTM A47/A47M, malleable-iron castings or ASTM A536, ductile-iron castings with dimensions that match pipe.
	3. Mechanical Couplings for Grooved-End, Ductile-Iron-Piping:
	a. AWWA C606 for ductile-iron-pipe dimensions.
	b. Ferrous housing sections.
	c. EPDM-rubber gaskets suitable for hot and cold water.
	d. Bolts and nuts.
	e. Minimum Pressure Rating:
	1) NPS 14 to NPS 18: [250 psig].
	2) NPS 20 to NPS 46: [150 psig].




	2.4 GALVANIZED-STEEL PIPE AND FITTINGS
	A. Galvanized-Steel Pipe:
	1. ASTM A53/A53M, [Type E], [Grade B], Standard Weight.
	2. Include ends matching joining method.

	B. Galvanized-Steel Pipe Nipples: ASTM A733, made of ASTM A53/A53M or ASTM A106/A106M, Standard Weight, seamless steel pipe with threaded ends.
	C. Galvanized, Gray-Iron Threaded Fittings: ASME B16.4, Class 125, standard pattern.
	D. Malleable-Iron Unions:
	1. ASME B16.39, Class 150.
	2. Hexagonal-stock body.
	3. Ball-and-socket, metal-to-metal, bronze seating surface.
	4. Threaded ends.

	E. Flanges: ASME B16.1, Class 125, cast iron.
	F. Appurtenances for Grooved-End, Galvanized-Steel Pipe:
	1. Manufacturers: Subject to compliance with requirements, available manufacturers offering products that may be incorporated into the Work include, but are not limited to the following:
	a. Anvil International/Smith-Cooper International; Tailwind Capital, LLC.
	b. Shurjoint; a part of Aalberts Integrated piping Systems.
	c. Victaulic Company.

	2. ASTM Fittings for Grooved-End, Galvanized-Steel Pipe: Galvanized, ASTM A47/A47M, malleable-iron casting; ASTM A106/A106M, steel pipe; or ASTM A536, ductile-iron casting; with dimensions matching steel pipe.
	3. AWWA Fittings for Grooved-End, Galvanized-Steel Pipe:
	a. AWWA C606 for steel-pipe dimensions.
	b. Ferrous housing sections.
	c. EPDM-rubber gaskets suitable for hot and cold water.
	d. Bolts and nuts.
	e. Minimum Pressure Rating:
	1) NPS 8 and Smaller: [600 psig].
	2) NPS 10 and NPS 12: [400 psig].
	3) NPS 14 to NPS 24: [250 psig].




	2.5 STAINLESS STEEL PIPING
	A. Potable-water piping, and components shall comply with NSF 61 and NSF 372.
	B. Stainless Steel Pipe: ASTM A312/A312M, with wall thickness as indicated in "Piping Applications" Article.
	C. Stainless Steel Pipe Fittings: ASTM A815/A815M.
	D. Appurtenances for Grooved-End, Stainless Steel Pipe:
	1. Manufacturers: Subject to compliance with requirements, available manufacturers offering products that may be incorporated into the Work include, but are not limited to the following:
	a. Anvil International/Smith-Cooper International; Tailwind Capital, LLC.
	b. Shurjoint; a part of Aalberts Integrated piping Systems.
	c. Victaulic Company.

	2. Fittings for Grooved-End, Stainless Steel Pipe: Stainless steel casting with dimensions matching stainless steel pipe.
	3. Mechanical Couplings for Grooved-End, Stainless Steel Pipe:
	a. AWWA C606 for stainless steel-pipe dimensions.
	b. Stainless steel housing sections.
	c. Stainless steel bolts and nuts.
	d. EPDM-rubber gaskets suitable for hot and cold water.
	e. Minimum Pressure Rating:
	1) NPS 8 and Smaller: [600 psig].
	2) NPS 10 and NPS 12: [400 psig].
	3) NPS 14 to NPS 24: [250 psig].



	E. Stainless Steel Piping, Pressure-Seal-Joint Fittings:
	1. Manufacturers: Subject to compliance with requirements, available manufacturers offering products that may be incorporated into the Work include, but are not limited to the following:
	a. Anvil International/Smith-Cooper International; Tailwind Capital, LLC.
	b. Victaulic Company.
	c. Viega LLC.

	2. Material: Type 316 stainless steel, ASTM A312/A312M, Schedule 10.
	3. Fittings: Type 316 stainless steel with EPDM O-ring seal in each end and approved for potable water applications.
	4. Listing: ICC-ES LC1002 or UL Classified in accordance with NSF 61 and NSF 372.
	5. Minimum 200-psig working-pressure rating at 250 deg F.


	2.6 CPVC PIPING
	A. Manufacturers: Subject to compliance with requirements, available manufacturers offering products that may be incorporated into the Work include, but are not limited to the following:
	1. Charlotte Pipe and Foundry Company.
	2. IPEX USA LLC.
	3. Spears Manufacturing Company.

	B. CPVC Pipe: ASTM F441/F441M, with wall thickness as indicated in "Piping Applications" Article.
	1. CPVC Socket Fittings: [ASTM F438 for Schedule 40] [and] [ASTM F439 for Schedule 80].
	2. CPVC Threaded Fittings: ASTM F437, Schedule 80.

	C. CPVC Piping System: ASTM D2846/D2846M, SDR 11, pipe and socket fittings.
	D. CPVC Tubing System: ASTM D2846/D2846M, SDR 11, tube and socket fittings.

	2.7 PEX TUBE AND FITTINGS
	A. Manufacturers: Subject to compliance with requirements, available manufacturers offering products that may be incorporated into the Work include, but are not limited to the following:
	1. Apollo Valves; a part of Aalberts Integrated Piping Systems.
	2. FloorHeat LLC.
	3. Heat Innovations Inc.
	4. HeatLink Group Inc.
	5. IPEX USA LLC.
	6. Infloor Radiant Heating Inc.
	7. MrPex Systems Inc.
	8. Oatey Co.
	9. REHAU.
	10. SharkBite, A Division of Reliance Worldwide Corporation.
	11. Sioux Chief Manufacturing Company, Inc.
	12. Uponor.
	13. Viega LLC.
	14. Warmboard, Inc.
	15. Watts Radiant; A WATTS Brand.
	16. Zurn Industries, LLC.

	B. Tube Material: PEX plastic according to ASTM F876[ and ASTM F877].
	C. Fittings: [ASTM F1807, metal insert and copper crimp rings] [ASTM F1960, cold expansion fittings and reinforcing rings].
	D. Push-Fit Fittings: ASSE 1061, push-fit fittings.
	1. Manufacturers: Subject to compliance with requirements, available manufacturers offering products that may be incorporated into the Work include, but are not limited to the following:
	a. SharkBite, A Division of Reliance Worldwide Corporation.
	b. Zurn Industries, LLC.


	E. Manifold: Multiple-outlet, plastic or corrosion-resistant-metal assembly complying with ASTM F876; with plastic or corrosion-resistant-metal valve for each outlet.

	2.8 PEX-AL-PEX TUBE AND FITTINGS
	A. Manufacturers: Subject to compliance with requirements, available manufacturers offering products that may be incorporated into the Work include, but are not limited to the following:
	1. Apollo Valves; a part of Aalberts Integrated Piping Systems.
	2. FloorHeat LLC.
	3. Heat Innovations Inc.
	4. HeatLink Group Inc.
	5. IPEX USA LLC.
	6. Infloor Radiant Heating Inc.
	7. MrPex Systems Inc.
	8. REHAU.
	9. SharkBite, A Division of Reliance Worldwide Corporation.
	10. Sioux Chief Manufacturing Company, Inc.
	11. Uponor.
	12. Viega LLC.
	13. Warmboard, Inc.
	14. Watts Radiant; A WATTS Brand.
	15. Zurn Industries, LLC.

	B. Tube Material: PEX plastic bonded to the inside and outside of a welded aluminum tube according to ASTM F1281.
	C. Oxygen Barrier: Limit oxygen diffusion through the pipe to maximum 0.10 mg per cu. m/day at 104 deg F according to DIN 4726.
	D. Fittings: ASTM F1974, metal insert fittings with split ring and compression nut (compression joint) or metal insert fittings with copper crimp rings (crimp joint).

	2.9 PEX-AL-HDPE TUBE AND FITTINGS
	A. Manufacturers: Subject to compliance with requirements, available manufacturers offering products that may be incorporated into the Work include, but are not limited to the following:
	1. Uponor.
	2. Viega LLC.
	3. Watts Radiant; A WATTS Brand.

	B. Tube Material: ASTM F1986 tubing.
	C. Fittings for PEX-AL-HDPE Tube: ASTM F1986, metal-insert type with copper or stainless-steel crimp ring and matching PEX-AL-HDPE tube dimensions.

	2.10 PVC PIPE AND FITTINGS
	A. PVC Pipe: ASTM D1785, with wall thickness as indicated in "Piping Applications" Article.
	1. Manufacturers: Subject to compliance with requirements, available manufacturers offering products that may be incorporated into the Work include, but are not limited to the following:
	a. Charlotte Pipe and Foundry Company.
	b. IPEX USA LLC.
	c. Spears Manufacturing Company.


	B. PVC Socket Fittings: [ASTM D2466 for Schedule 40] [and] [ASTM D2467 for Schedule 80].
	C. PVC Schedule 80 Threaded Fittings: ASTM D2464.

	2.11 POLYPROPYLENE (PP-R) PIPE AND FITTINGS
	A. Manufacturers: Subject to compliance with requirements, available manufacturers offering products that may be incorporated into the Work include, but are not limited to the following:
	1. IPEX USA LLC.
	2. Nupi Americas.
	3. aquatherm.

	B. Polypropylene Pipe: ASTM F2389, pipe pressure rating to comply with temperature and pressure ratings of code requirements for the applicable service.
	1. Polypropylene Fittings: ASTM F2389, socket fusion, butt fusion, electrofusion, or fusion outlet fittings to be used for fusion-welded joints between pipe and fittings.
	2. Mechanical fittings and transition fittings to be used where transitions are made to other piping materials or to valves and appurtenances.
	3. Polypropylene pipe is to be unthreaded. Threaded transition fittings per ASTM F2389 to be used where a threaded connection is required.

	C. Smoke and Fire Ratings:
	1. Where indicated on the Drawings that a plenum-rated piping system is required, the pipe is to be wrapped and/or insulated with fiberglass or mineral wool pipe insulation, and field installed.
	2. The system is to have a flame spread classification of less than 25 and smoke development rating of less than 50.
	3. Pipe, wrap, or insulation as a system to meet the requirements of CAN/ULC-S102.2-03, ASTM E84, or UL 2846.
	4. For insulation required for thermal and condensation reasons, see Section 220719 "Plumbing Piping Insulation."

	D. Integration of PP-R Piping Systems with Other Systems:
	1. When integrating PP-R piping systems with other systems or with components not made of PP-R (for example, valves, pumps, other piping, check valves, or strainers), ensure the operating parameters for PP-R will not damage other materials in the syst...
	2. Verify that all parts of the system are compatible with the medium being carried before installation. PP-R pipe does not require treatment to protect it from corrosion. Metals (ferrous and non-ferrous) in the system may be susceptible to corrosion....
	3. Do not mix PP-R pipe with other piping systems in conditions that will cause the other system or components to fail.
	4. For Domestic Hot Water Recirculation (DHWR) Systems:
	a. When copper piping used in conjunction with PP-R in a domestic hot water recirculation system, ensure the operating conditions will not cause degradation or erosion/corrosion of the copper.
	b. Follow the Copper Development Association guidelines (CDA Publication A4015-14/16: "Copper Tube Handbook") for sizing, temperature and flow velocity in the copper tubing.
	c. Sustained high levels of copper in DHWR piping can damage components within the system, even PP-R.
	d. Ensure that the maximum hot water-temperature within any part of the system/loop does not exceed 140 deg F. Some regulations and codes further restrict the temperature at any fixture to a maximum of 120 deg F. Do not exceed the temperature rating o...
	e. Maximum temperature used must not exceed the rating of the pipe for the operating pressure.
	f. Flow rates in a domestic hot water recirculation system should not exceed 1.5 ft./sec anywhere in the system, except in some special cases where velocities up to 3 ft./sec are needed to achieve proper flow temperature.
	g. When adding PP-R to an existing copper system in a domestic hot water recirculation application, the level of copper in the water must be tested. Do not install PP-R where levels exceed 0.1 mg/L (ppm).


	E. PP-R Socket Fittings: ASTM F2389.

	2.12 PIPING JOINING MATERIALS
	A. Pipe-Flange Gasket Materials:
	1. AWWA C110/A21.10, rubber, flat face, 1/8 inch thick or ASME B16.21, nonmetallic and asbestos free unless otherwise indicated.
	2. Full-face or ring type unless otherwise indicated.

	B. Metal, Pipe-Flange Bolts and Nuts: ASME B18.2.1, carbon steel unless otherwise indicated.
	C. Solder Filler Metals: ASTM B32, lead-free alloys.
	D. Flux: ASTM B813, water flushable.
	E. Brazing Filler Metals: AWS A5.8M/A5.8, BCuP Series, copper-phosphorus alloys for general-duty brazing unless otherwise indicated.
	F. Solvent Cements for Joining CPVC Piping and Tubing: ASTM F493.
	G. Solvent Cements for Joining PVC Piping: ASTM D2564. Include primer according to ASTM F656.
	H. Plastic, Pipe-Flange Gaskets, Bolts, and Nuts: Type and material recommended by piping system manufacturer unless otherwise indicated.

	2.13 ENCASEMENT FOR PIPING
	A. Standard: ASTM A674 or AWWA C105/A21.5.
	B. Form:  Sheet or tube.
	C. Color:  Black or natural.

	2.14 TRANSITION FITTINGS
	A. General Requirements:
	1. Same size as pipes to be joined.
	2. Pressure rating at least equal to pipes to be joined.
	3. End connections compatible with pipes to be joined.

	B. Fitting-Type Transition Couplings: Manufactured piping coupling or specified piping system fitting.
	C. Sleeve-Type Transition Coupling: AWWA C219.
	1. Manufacturers: Subject to compliance with requirements, available manufacturers offering products that may be incorporated into the Work include, but are not limited to the following:
	a. Cascade Waterworks Mfg. Co.
	b. Dresser, Inc.
	c. Ford Meter Box Company, Inc. (The).
	d. JCM Industries, Inc.
	e. Jay R. Smith Mfg Co; a division of Morris Group International.
	f. Romac Industries, Inc.
	g. Smith-Blair, a Xylem brand.
	h. Viking Johnson.


	D. Plastic-to-Metal Transition Fittings:
	1. Manufacturers: Subject to compliance with requirements, available manufacturers offering products that may be incorporated into the Work include, but are not limited to the following:
	a. Charlotte Pipe and Foundry Company.
	b. Harvel Plastics, Inc.
	c. Sioux Chief Manufacturing Company, Inc.
	d. Spears Manufacturing Company.
	e. Uponor.
	f. aquatherm.

	2. Description:
	a. [CPVC] [or] [PVC] one-piece fitting with manufacturer's Schedule 80 equivalent dimensions.
	b. One end with threaded brass insert and one solvent-cement-socket[ or threaded] end.


	E. Plastic-to-Metal Transition Unions:
	1. Manufacturers: Subject to compliance with requirements, available manufacturers offering products that may be incorporated into the Work include, but are not limited to the following:
	a. Colonial Engineering, Inc.
	b. NIBCO INC.
	c. Spears Manufacturing Company.
	d. aquatherm.

	2. Description:
	a. [CPVC] [or] [PVC] four-part union.
	b. Brass[ or stainless steel] threaded end.
	c. Solvent-cement-joint[ or threaded] plastic end.
	d. Rubber O-ring.
	e. Union nut.



	2.15 DIELECTRIC FITTINGS
	A. General Requirements: Assembly of copper alloy and ferrous materials with separating nonconductive insulating material. Include end connections compatible with pipes to be joined.
	B. Dielectric Unions:
	1. Manufacturers: Subject to compliance with requirements, available manufacturers offering products that may be incorporated into the Work include, but are not limited to the following:
	a. A.Y. McDonald Mfg. Co.
	b. Capitol Manufacturing Company.
	c. GF Piping Systems: Georg Fischer LLC.
	d. HART Industrial Unions, LLC.
	e. Jomar Valve.
	f. Matco-Norca.
	g. Watts Water Technologies; a Watts company.
	h. Wilkins.
	i. Zurn Industries, LLC.

	2. Standard: ASSE 1079.
	3. Pressure Rating: [125 psig minimum at 180 deg F] [150 psig] [250 psig].
	4. End Connections: Solder-joint copper alloy and threaded ferrous.

	C. Dielectric Flanges:
	1. Manufacturers: Subject to compliance with requirements, available manufacturers offering products that may be incorporated into the Work include, but are not limited to the following:
	a. Capitol Manufacturing Company.
	b. GF Piping Systems: Georg Fischer LLC.
	c. Matco-Norca.
	d. Watts Water Technologies; a Watts company.
	e. Wilkins.
	f. Zurn Industries, LLC.

	2. Standard: ASSE 1079.
	3. Factory-fabricated, bolted, companion-flange assembly.
	4. Pressure Rating: [125 psig minimum at 180 deg F] [150 psig] [175 psig] [300 psig].
	5. End Connections: Solder-joint copper alloy and threaded ferrous; threaded solder-joint copper alloy and threaded ferrous.

	D. Dielectric-Flange Insulating Kits:
	1. Manufacturers: Subject to compliance with requirements, available manufacturers offering products that may be incorporated into the Work include, but are not limited to the following:
	a. Advance Products & Systems, LLC.
	b. CALPICO, Inc.
	c. GF Piping Systems: Georg Fischer LLC.
	d. GPT; a division of EnPRO Industries.

	2. Nonconducting materials for field assembly of companion flanges.
	3. Pressure Rating: [150 psig].
	4. Gasket: Neoprene or phenolic.
	5. Bolt Sleeves: Phenolic or polyethylene.
	6. Washers: Phenolic with steel backing washers.

	E. Dielectric Nipples:
	1. Manufacturers: Subject to compliance with requirements, available manufacturers offering products that may be incorporated into the Work include, but are not limited to the following:
	a. Anvil International/Smith-Cooper International; Tailwind Capital, LLC.
	b. Elster Perfection; Honeywell.
	c. Matco-Norca.
	d. Precision Plumbing Products.
	e. Sioux Chief Manufacturing Company, Inc.
	f. Victaulic Company.

	2. Standard: IAPMO PS 66.
	3. Electroplated steel nipple complying with ASTM F1545.
	4. Pressure Rating and Temperature: [300 psig at 225 deg F].
	5. End Connections: Male threaded or grooved.
	6. Lining: Inert and noncorrosive, propylene.



	PART 3 -  EXECUTION
	3.1 PIPING APPLICATIONS
	A. Transition and special fittings with pressure ratings at least equal to piping rating may be used in applications below unless otherwise indicated.
	B. Flanges and unions may be used for aboveground piping joints unless otherwise indicated.
	C. Fitting Option: Extruded-tee connections and brazed joints may be used on aboveground copper tubing.
	D. Under-building-slab, domestic water, building-service piping, [NPS 3 and smaller], shall be[ one of] the following:
	1. Annealed-temper copper tube, [ASTM B88, Type K] [ASTM B88, Type L]; [wrought-copper, solder-joint fittings; and brazed] [copper pressure-seal fittings; and pressure-sealed] joints.
	2. PVC, [Schedule 40] [Schedule 80]; socket fittings; and solvent-cemented joints.
	3. Polypropylene (PP-R), [SDR 7.4] [SDR 11] pipe and socket fusion, butt fusion, fusion outlet, or electrofusion fittings and joints.

	E. Under-building-slab, domestic water, building-service piping, [NPS 4 to NPS 8 and larger], shall be[ one of] the following:
	1. Annealed-temper copper tube, [ASTM B88, Type K] [ASTM B88, Type L]; wrought-copper, solder-joint fittings; and brazed joints.
	2. Mechanical-joint, ductile-iron pipe; [standard-] [or] [compact-]pattern, mechanical-joint fittings; and mechanical joints.
	3. Push-on-joint, ductile-iron pipe; [standard-] [or] [compact-]pattern, push-on-joint fittings; and gasketed joints.
	4. Plain-end, ductile-iron pipe; grooved-joint, ductile-iron-pipe appurtenances; and grooved joints.
	5. PVC, [Schedule 40] [Schedule 80]; socket fittings; and solvent-cemented joints.
	6. Polypropylene (PP-R), [SDR 7.4] [SDR 11] pipe and socket fusion, butt fusion, fusion outlet, or electrofusion fittings and joints.

	F. Under-building-slab, combined domestic water, building-service, and fire-service-main piping, [NPS 6 to NPS 12], shall be[ one of] the following:
	1. Mechanical-joint, ductile-iron pipe; [standard-] [or] [compact-]pattern, mechanical-joint fittings; and mechanical joints.
	2. Push-on-joint, ductile-iron pipe; [standard-] [or] [compact-]pattern, push-on-joint fittings; and gasketed joints.
	3. Plain-end, ductile-iron pipe; grooved-joint, ductile-iron-pipe appurtenances; and grooved joints.

	G. Under-building-slab, domestic water piping, [NPS 2 and smaller], shall be[ one of] the following:
	1. [Drawn-temper] [or] [annealed-temper] copper tube, ASTM B88, Type L; [wrought-copper, solder-joint fittings; and brazed] [copper pressure-seal-joint fittings; and pressure-sealed] joints.
	2. PVC, [Schedule 40] [Schedule 80]; socket fittings; and solvent-cemented joints.
	3. Polypropylene (PP-R), [SDR 7.4] [SDR 11] pipe and socket fusion, butt fusion, fusion outlet, or electrofusion fittings and joints.

	H. Aboveground domestic water piping, [NPS 2 and smaller], shall be[ one of] the following:
	1. Galvanized-steel pipe and nipples; galvanized, gray-iron threaded fittings; and threaded joints.
	2. Drawn-temper copper tube, [ASTM B88, Type L] [ASTM B88, Type M]; [cast-] [or] [wrought-]copper, solder-joint fittings; and [brazed] [soldered] joints.
	3. Drawn-temper copper tube, [ASTM B88, Type L] [or] [ASTM B88, Type M]; copper pressure-seal-joint fittings; and pressure-sealed joints.
	4. Drawn-temper copper tube, [ASTM B88, Type L] [or] [ASTM B88, Type M]; copper push-on-joint fittings; and push-on joints.
	5. Stainless steel, Schedule 10 pipe; pressure-seal-joint fittings; and pressure-sealed joints.
	6. CPVC, [Schedule 40] [Schedule 80]; socket fittings; and solvent-cemented joints.
	7. CPVC, Schedule 80 pipe; CPVC, Schedule 80 threaded fittings; and threaded joints.
	8. CPVC Tubing System: CPVC tube; CPVC socket fittings; and solvent-cemented joints.[ NPS 1-1/2 and NPS 2 CPVC pipe with CPVC socket fittings may be used instead of tubing.]
	9. PEX tube, NPS 1 and smaller.
	a. Fittings for PEX tube:
	1) ASTM F1807, metal insert and copper crimp rings.
	2) ASTM F1960, cold expansion fittings and reinforcing rings.
	3) ASSE 1061, push-fit fittings.


	10. PE-AL-PE tube, NPS 1 and smaller; fittings for PE-AL-PE tube; and crimped joints
	11. PEX-AL-PEX tube, NPS 1 and smaller; fittings for PEX-AL-PEX tube; and crimped joints.
	12. PVC, [Schedule 40] [Schedule 80]; socket fittings; and solvent-cemented joints.
	13. Polypropylene (PP-R), [SDR 7.4] [SDR 11] pipe and socket fusion, butt fusion, fusion outlet, or electrofusion fittings and joints.

	I. Aboveground domestic water piping, [NPS 2-1/2 to NPS 4], shall be[ one of] the following:
	1. Drawn-temper copper tube, [ASTM B88, Type L] [ASTM B88, Type M]; [cast-] [or] [wrought-]copper, solder-joint fittings; and [brazed] [soldered] joints.
	2. Drawn-temper copper tube, [ASTM B88, Type L] [or] [ASTM B88, Type M]; copper pressure-seal-joint fittings; and pressure-sealed joints.
	3. Drawn-temper copper tube, [ASTM B88, Type L] [or] [ASTM B88, Type M]; grooved-joint, copper-tube appurtenances; and grooved joints.
	4. Galvanized-steel pipe and nipples; galvanized, gray-iron threaded fittings; and threaded joints.
	5. Galvanized-steel pipe; grooved-joint, galvanized-steel-pipe appurtenances; and grooved joints.
	6. Stainless steel, [Schedule 10] [Schedule 40] pipe; grooved-joint fittings, and grooved joints.
	7. CPVC, [Schedule 40] [Schedule 80]; socket fittings; and solvent-cemented joints.
	8. CPVC, Schedule 80 pipe; CPVC, Schedule 80 threaded fittings; and threaded joints.
	9. PVC, [Schedule 40] [Schedule 80]; socket fittings; and solvent-cemented joints.
	10. Polypropylene (PP-R), [SDR 7.4] [SDR 11] pipe and socket fusion, butt fusion, fusion outlet, or electrofusion fittings and joints.

	J. Aboveground domestic water piping, [NPS 5 to NPS 8], shall be[ one of] the following:
	1. Drawn-temper copper tube, [ASTM B88, Type L] [ASTM B88, Type M]; [cast-] [or] [wrought-]copper, solder-joint fittings; and [brazed] [soldered] joints.
	2. Drawn-temper copper tube, [ASTM B88, Type L] [or] [ASTM B88, Type M]; grooved-joint, copper-tube appurtenances; and grooved joints.
	3. Galvanized-steel pipe and nipples; galvanized, gray-iron threaded fittings; and threaded joints.
	4. Galvanized-steel pipe; grooved-joint, galvanized-steel-pipe appurtenances; and grooved joints.
	5. Stainless steel [Schedule 10] [Schedule 40] pipe, grooved-joint fittings, and grooved joints.
	6. CPVC, [Schedule 40] [Schedule 80]; socket fittings; and solvent-cemented joints.
	7. CPVC, Schedule 80 pipe; CPVC, Schedule 80 threaded fittings; and threaded joints.
	8. PVC, [Schedule 40] [Schedule 80]; socket fittings; and solvent-cemented joints.
	9. Polypropylene (PP-R) [SDR 7.4] [SDR 11] pipe and socket fusion, butt fusion, fusion outlet, or electrofusion fittings and joints.

	K. Aboveground, combined domestic water-service and fire-service-main piping, [NPS 6 to NPS 12], shall be[ one of] the following:
	1. Plain-end, ductile-iron pipe; grooved-joint, ductile-iron-pipe appurtenances; and grooved joints.
	2. Galvanized-steel pipe and nipples; galvanized, gray-iron threaded fittings; and threaded joints.
	3. Galvanized-steel pipe; grooved-joint, galvanized-steel-pipe appurtenances; and grooved joints.
	4. Stainless steel [Schedule 10] [Schedule 40] pipe, grooved-joint fittings, and grooved joints.


	3.2 EARTHWORK
	A. Comply with requirements in Section 312000 "Earth Moving" for excavating, trenching, and backfilling.

	3.3 INSTALLATION OF PIPING
	A. Drawing plans, schematics, and diagrams indicate general location and arrangement of domestic water piping. Indicated locations and arrangements are used to size pipe and calculate friction loss, expansion, and other design considerations. Install ...
	B. Install copper tubing under building slab according to CDA's "Copper Tube Handbook."
	C. Install ductile-iron piping under building slab with restrained joints according to AWWA C600 and AWWA M41.
	D. Install underground [copper tube] [and] [ductile-iron pipe] in PE encasement according to ASTM A674 or AWWA C105/A21.5.
	E. Install valves according to the following:
	1. Section 220523.12 "Ball Valves for Plumbing Piping."
	2. Section 220523.13 "Butterfly Valves for Plumbing Piping."
	3. Section 220523.14 "Check Valves for Plumbing Piping."
	4. Section 220523.15 "Gate Valves for Plumbing Piping."

	F. Install water-pressure-reducing valves downstream from shutoff valves. Comply with requirements for pressure-reducing valves in Section 221119 "Domestic Water Piping Specialties."
	G. Install domestic water piping level without pitch and plumb.
	H. Rough-in domestic water piping for water-meter installation according to utility company's requirements.
	I. Install seismic restraints on piping. Comply with requirements for seismic-restraint devices in Section 220548 "Vibration and Seismic Controls for Plumbing Piping and Equipment."
	J. Install piping concealed from view and protected from physical contact by building occupants unless otherwise indicated and except in equipment rooms and service areas.
	K. Install piping indicated to be exposed and piping in equipment rooms and service areas at right angles or parallel to building walls. Diagonal runs are prohibited unless specifically indicated otherwise.
	L. Install piping above accessible ceilings to allow sufficient space for ceiling panel removal and coordinate with other services occupying that space.
	M. Install piping to permit valve servicing.
	N. Install nipples, unions, special fittings, and valves with pressure ratings the same as or higher than the system pressure rating used in applications below unless otherwise indicated.
	O. Install piping free of sags and bends.
	P. Install fittings for changes in direction and branch connections.
	Q. Install PEX tubing with loop at each change of direction of more than 90 degrees.
	R. Install unions in copper tubing at final connection to each piece of equipment, machine, and specialty.
	S. Install pressure gauges on suction and discharge piping for each plumbing pump and packaged booster pump. Comply with requirements for pressure gauges in Section 220519 "Meters and Gages for Plumbing Piping."
	T. Install thermostats in hot-water circulation piping. Comply with requirements for thermostats in Section 221123 "Domestic Water Pumps."
	U. Install thermometers on[ inlet and] outlet piping from each water heater. Comply with requirements for thermometers in Section 220519 "Meters and Gages for Plumbing Piping."
	V. Install sleeves for piping penetrations of walls, ceilings, and floors. Comply with requirements for sleeves specified in Section 220517 "Sleeves and Sleeve Seals for Plumbing Piping."
	W. Install sleeve seals for piping penetrations of concrete walls and slabs. Comply with requirements for sleeve seals specified in Section 220517 "Sleeves and Sleeve Seals for Plumbing Piping."
	X. Install escutcheons for piping penetrations of walls, ceilings, and floors. Comply with requirements for escutcheons specified in Section 220518 "Escutcheons for Plumbing Piping."

	3.4 JOINT CONSTRUCTION
	A. Ream ends of pipes and tubes and remove burrs. Bevel plain ends of steel pipe.
	B. Remove scale, slag, dirt, and debris from inside and outside of pipes, tubes, and fittings before assembly.
	C. Threaded Joints: Thread pipe with tapered pipe threads according to ASME B1.20.1. Cut threads full and clean using sharp dies. Ream threaded pipe ends to remove burrs and restore full ID. Join pipe fittings and valves as follows:
	1. Apply appropriate tape or thread compound to external pipe threads.
	2. Damaged Threads: Do not use pipe or pipe fittings with threads that are corroded or damaged.

	D. Brazed Joints for Copper Tubing: Comply with CDA's "Copper Tube Handbook," "Brazed Joints" chapter.
	E. Soldered Joints for Copper Tubing: Apply ASTM B813, water-flushable flux to end of tube. Join copper tube and fittings according to ASTM B828 or CDA's "Copper Tube Handbook."
	F. Pressure-Sealed Joints for Copper Tubing: Join copper tube and pressure-seal fittings with tools and procedure recommended by pressure-seal-fitting manufacturer. Leave insertion marks on pipe after assembly.
	G. Push-on Joints for Copper Tubing: Clean end of tube. Measure insertion depth with manufacturer's depth gage. Join copper tube and push-on-joint fittings by inserting tube to measured depth.
	H. Extruded-Tee Connections: Form tee in copper tube according to ASTM F2014. Use tool designed for copper tube; drill pilot hole, form collar for outlet, dimple tube to form seating stop, and braze branch tube into collar.
	I. Joint Construction for Grooved-End Copper Tubing: Make joints according to AWWA C606. Roll groove ends of tubes. Lubricate and install gasket over ends of tubes or tube and fitting. Install coupling housing sections over gasket with keys seated in ...
	J. Joint Construction for Grooved-End, Ductile-Iron Piping: Make joints according to AWWA C606. Cut round-bottom grooves in ends of pipe at gasket-seat dimension required for specified (flexible or rigid) joint. Lubricate and install gasket over ends ...
	K. Joint Construction for Grooved-End Steel Piping: Make joints according to AWWA C606. [Square cut] [Roll] groove ends of pipe as specified. Lubricate and install gasket over ends of pipes or pipe and fitting. Install coupling housing sections over g...
	L. Flanged Joints: Select appropriate asbestos-free, nonmetallic gasket material in size, type, and thickness suitable for domestic water service. Join flanges with gasket and bolts according to ASME B31.9.
	M. Joint Construction for Solvent-Cemented Plastic Piping: Clean and dry joining surfaces. Join pipe and fittings according to the following:
	1. Comply with ASTM F402 for safe-handling practice of cleaners, primers, and solvent cements. Apply primer.
	2. CPVC Piping: Join according to ASTM D2846/D2846M Appendix.
	3. PVC Piping: Join according to ASTM D2855.

	N. Joints for PEX Tubing, ASTM: Join according to ASTM F1807 for metal insert and copper crimp ring fittings and ASTM F1960 for cold expansion fittings and reinforcing rings.
	O. Joints for PEX Tubing, ASSE: Join according to ASSE 1061 for push-fit fittings.
	P. Joints for Dissimilar-Material Piping: Make joints using adapters compatible with materials of both piping systems.

	3.5 INSTALLATION OF TRANSITION FITTINGS
	A. Install transition couplings at joints of dissimilar piping.
	B. Transition Fittings in Underground Domestic Water Piping:
	1. Fittings for NPS 1-1/2 and Smaller: Fitting-type coupling.
	2. Fittings for NPS 2 and Larger: Sleeve-type coupling.

	C. Transition Fittings in Aboveground Domestic Water Piping NPS 2 and Smaller: Plastic-to-metal transition [fittings] [or] [unions].

	3.6 INSTALLATION OF DIELECTRIC FITTINGS
	A. Install dielectric fittings in piping at connections of dissimilar metal piping and tubing.
	B. Dielectric Fittings for [NPS 2] and Smaller: Use dielectric [couplings] [couplings or nipples] [nipples] [unions].
	C. Dielectric Fittings for [NPS 2-1/2 to NPS 4]: Use dielectric [flanges] [flange kits] [nipples].
	D. Dielectric Fittings for [NPS 5] and Larger: Use dielectric flange kits.

	3.7 INSTALLATION OF HANGERS AND SUPPORTS
	A. Comply with requirements for seismic-restraint devices specified in Section 220548 "Vibration and Seismic Controls for Plumbing Piping and Equipment."
	B. Comply with requirements for hangers, supports, and anchor devices in Section 220529 "Hangers and Supports for Plumbing Piping and Equipment."
	C. Install hangers for [copper] [ductile iron] [galvanized steel] [and] [stainless steel] [tubing] [and] [piping], with maximum horizontal spacing and minimum rod diameters, to comply with MSS SP-58, locally enforced codes, and authorities having juri...
	D. Install vinyl-coated hangers for [CPVC] [PVC] [and] [PP] piping, with maximum horizontal spacing and minimum rod diameters, to comply with manufacturer's written instructions, locally enforced codes, and authorities having jurisdiction requirements...
	E. Install vinyl-coated hangers for PEX tubing, with maximum horizontal spacing and minimum rod diameters, to comply with manufacturer's written instructions, locally enforced codes, and authorities having jurisdiction requirements, whichever are most...
	F. Support horizontal piping within [12 inches] of each fitting.
	G. Support vertical runs of [copper] [ductile iron] [galvanized steel] [and] [stainless steel] [tubing] [and] [piping] to comply with MSS SP-58, locally enforced codes, and authorities having jurisdiction requirements, whichever are most stringent.
	H. Support vertical runs of [CPVC] [PVC] [and] [PP-R] piping to comply with manufacturer's written instructions, locally enforced codes, and authorities having jurisdiction requirements, whichever are most stringent.
	I. Support vertical runs of PEX tubing to comply with manufacturer's written instructions, locally enforced codes, and authorities having jurisdiction requirements, whichever are most stringent.

	3.8 CONNECTIONS
	A. Drawings indicate general arrangement of piping, fittings, and specialties.
	B. When installing piping adjacent to equipment and machines, allow space for service and maintenance.
	C. Connect domestic water piping to exterior water-service piping. Use transition fitting to join dissimilar piping materials.
	D. Connect domestic water piping to water-service piping with shutoff valve; extend and connect to the following:
	1. Domestic Water Booster Pumps: Cold-water suction and discharge piping.
	2. Water Heaters: Cold-water inlet and hot-water outlet piping in sizes indicated, but not smaller than sizes of water heater connections.
	3. Plumbing Fixtures: Cold- and hot-water-supply piping in sizes indicated, but not smaller than that required by plumbing code.
	4. Equipment: Cold- and hot-water-supply piping as indicated, but not smaller than equipment connections. Provide shutoff valve and union for each connection. Use flanges instead of unions for NPS 2-1/2 and larger.


	3.9 IDENTIFICATION
	A. Identify system components. Comply with requirements for identification materials and installation in Section 220553 "Identification for Plumbing Piping and Equipment."

	3.10 ADJUSTING
	A. Perform the following adjustments before operation:
	1. Close drain valves, hydrants, and hose bibbs.
	2. Open shutoff valves to fully open position.
	3. Open throttling valves to proper setting.
	4. Adjust balancing valves in hot-water-circulation return piping to provide adequate flow.
	a. Manually adjust ball-type balancing valves in hot-water-circulation return piping to provide hot-water flow in each branch.
	b. Adjust calibrated balancing valves to flows indicated.

	5. Remove plugs used during testing of piping and for temporary sealing of piping during installation.
	6. Remove and clean strainer screens. Close drain valves and replace drain plugs.
	7. Remove filter cartridges from housings and verify that cartridges are as specified for application where used and are clean and ready for use.
	8. Check plumbing specialties and verify proper settings, adjustments, and operation.


	3.11 FIELD QUALITY CONTROL
	A. Perform the following tests and inspections:
	1. Piping Inspections:
	a. Do not enclose, cover, or put piping into operation until it has been inspected and approved by authorities having jurisdiction.
	b. During installation, notify authorities having jurisdiction at least one day before inspection must be made. Perform tests specified below in presence of authorities having jurisdiction:
	1) Roughing-in Inspection: Arrange for inspection of piping before concealing or closing in after roughing in and before setting fixtures.
	2) Final Inspection: Arrange for authorities having jurisdiction to observe tests specified in "Piping Tests" Subparagraph below and to ensure compliance with requirements.

	c. Reinspection: If authorities having jurisdiction find that piping will not pass tests or inspections, make required corrections, and arrange for reinspection.
	d. Reports: Prepare inspection reports and have them signed by authorities having jurisdiction.

	2. Piping Tests:
	a. Fill domestic water piping. Check components to determine that they are not air bound and that piping is full of water.
	b. Test for leaks and defects in new piping and parts of existing piping that have been altered, extended, or repaired. If testing is performed in segments, submit a separate report for each test, complete with diagram of portion of piping tested.
	c. Leave new, altered, extended, or replaced domestic water piping uncovered and unconcealed until it has been tested and approved. Expose work that was covered or concealed before it was tested.
	d. Cap and subject piping to static water pressure of 50 psig above operating pressure, without exceeding pressure rating of piping system materials. Isolate test source and allow it to stand for four hours. Leaks and loss in test pressure constitute ...
	e. Hydrostatic testing and documentation of test results for polypropylene piping to be in accordance with the manufacturer's instructions and submitted to the manufacturer upon successful completion per warranty requirements.
	f. Repair leaks and defects with new materials, and retest piping or portion thereof until satisfactory results are obtained.
	g. Prepare reports for tests and for corrective action required.


	B. Domestic water piping will be considered defective if it does not pass tests and inspections.
	C. Prepare test and inspection reports.

	3.12 CLEANING
	A. Clean and disinfect potable domestic water piping as follows:
	1. Purge new piping and parts of existing piping that have been altered, extended, or repaired before using.
	2. Use purging and disinfecting procedures prescribed by authorities having jurisdiction; if methods are not prescribed, use procedures described in either AWWA C651 or AWWA C652 or follow procedures described below:
	a. Flush piping system with clean, potable water until dirty water does not appear at outlets.
	b. Fill and isolate system according to either of the following:
	1) Fill system or part thereof with water/chlorine solution with at least 50 ppm of chlorine. Isolate with valves and allow to stand for 24 hours.
	2) Fill system or part thereof with water/chlorine solution with at least 200 ppm of chlorine. Isolate and allow to stand for three hours.

	c. Flush system with clean, potable water until no chlorine is in water coming from system after the standing time.
	d. Repeat procedures if biological examination shows contamination.
	e. Submit water samples in sterile bottles to authorities having jurisdiction.


	B. Clean non-potable domestic water piping as follows:
	1. Purge new piping and parts of existing piping that have been altered, extended, or repaired before using.
	2. Use purging procedures prescribed by authorities having jurisdiction or if methods are not prescribed, follow procedures described below:
	a. Flush piping system with clean, potable water until dirty water does not appear at outlets.
	b. Submit water samples in sterile bottles to authorities having jurisdiction. Repeat procedures if biological examination shows contamination.


	C. Prepare and submit reports of purging and disinfecting activities. Include copies of water-sample approvals from authorities having jurisdiction.
	D. Clean interior of domestic water piping system. Remove dirt and debris as work progresses.



	221119 FL - Domestic Water Piping Specialties
	PART 1 -  GENERAL
	1.1 SUMMARY
	A. Section Includes:
	1. Vacuum breakers.
	2. Backflow preventers.
	3. Water pressure-reducing valves.
	4. Automatic water shutoff valve systems.
	5. Balancing valves.
	6. Temperature-actuated, water mixing valves.
	7. Strainers for domestic water piping.
	8. Outlet boxes.
	9. Hose stations.
	10. Hose bibbs.
	11. Wall hydrants.
	12. Ground hydrants.
	13. Post hydrants.
	14. Roof hydrants.
	15. Drain valves.
	16. Water-hammer arresters.
	17. Trap-seal primer device.
	18. Trap-seal primer systems.
	19. Flexible connectors.
	20. Water meters.


	1.2 DEFINITIONS
	A. AMI: Advanced Metering Infrastructure.
	B. AMR: Automatic Meter Reading.
	C. FKM: A family of fluroelastomer materials defined by ASTM D1418.

	1.3 ACTION SUBMITTALS
	A. Product Data: For each type of product.
	B. Shop Drawings: For domestic water piping specialties.
	1. Include diagrams for power, signal, and control wiring.


	1.4 INFORMATIONAL SUBMITTALS
	A. Test and inspection reports.
	B. Field quality-control reports.

	1.5 CLOSEOUT SUBMITTALS
	A. Operation and Maintenance Data: For domestic water piping specialties to include in emergency, operation, and maintenance manuals.


	PART 2 -  PRODUCTS
	2.1 GENERAL REQUIREMENTS FOR PIPING SPECIALTIES
	A. Domestic water piping specialties intended to convey or dispense water for human consumption are to comply with the SDWA, requirements of authorities having jurisdiction, and NSF 61 and NSF 372, or to be certified in compliance with NSF 61 and NSF ...

	2.2 PERFORMANCE REQUIREMENTS
	A. Minimum Working Pressure for Domestic Water Piping Specialties:  125 psig unless otherwise indicated.

	2.3 VACUUM BREAKERS
	A. Pipe-Applied, Atmospheric-Type Vacuum Breakers:
	1. Manufacturers: Subject to compliance with requirements, available manufacturers offering products that may be incorporated into the Work include, but are not limited to, the following:
	a. Apollo Valves; a part of Aalberts Integrated Piping Systems.
	b. Cash Acme Plumbing Products; an RWC brand.
	c. FEBCO; A WATTS Brand.
	d. Watts Water Technologies; a Watts company.
	e. Zurn Industries, LLC.

	2. Standard: ASSE 1001.
	3. Size: NPS 1/4 to NPS 3, as required to match connected piping.
	4. Body: Bronze.
	5. Inlet and Outlet Connections: Threaded.
	6. Finish: [Rough bronze] [Chrome plated].

	B. Hose-Connection Vacuum Breakers:
	1. Manufacturers: Subject to compliance with requirements, available manufacturers offering products that may be incorporated into the Work include, but are not limited to the following:
	a. Apollo Valves; a part of Aalberts Integrated Piping Systems.
	b. Cash Acme Plumbing Products; an RWC brand.
	c. Champion-Arrowhead.
	d. Legend Valve & Fitting, Inc.
	e. MIFAB, Inc.
	f. Watts Water Technologies; a Watts company.
	g. Woodford Manufacturing Company.
	h. Zurn Industries, LLC.

	2. Standard: ASSE 1011.
	3. Body: Bronze, nonremovable, with manual drain.
	4. Outlet Connection: Garden-hose threaded complying with ASME B1.20.7.
	5. Finish: [Chrome or nickel plated] [Rough bronze].

	C. Pressure Vacuum Breakers:
	1. Manufacturers: Subject to compliance with requirements, available manufacturers offering products that may be incorporated into the Work include, but are not limited to the following:
	a. Apollo Valves; a part of Aalberts Integrated Piping Systems.
	b. FEBCO; A WATTS Brand.
	c. Watts Water Technologies; a Watts company.
	d. Zurn Industries, LLC.

	2. Standard: ASSE 1020.
	3. Operation: Continuous-pressure applications.
	4. Pressure Loss:  5 psig maximum, through middle third of flow range.
	5. Size: <Insert NPS>.
	6. Design Flow Rate: <Insert gpm>.
	7. Selected Unit Flow Range Limits: <Insert gpm>.
	8. Pressure Loss at Design Flow Rate: <Insert psig>.
	9. Accessories:
	a. Valves: Ball type, on inlet and outlet.


	D. Laboratory-Faucet Vacuum Breakers:
	1. Manufacturers: Subject to compliance with requirements, available manufacturers offering products that may be incorporated into the Work include, but are not limited to the following:
	a. Apollo Valves; a part of Aalberts Integrated Piping Systems.
	b. Watts Water Technologies; a Watts company.
	c. Zurn Industries, LLC.

	2. Standard: ASSE 1035.
	3. Size: NPS 1/4 or NPS 3/8 matching faucet size.
	4. Body: Bronze.
	5. End Connections: Threaded.
	6. Finish: Chrome plated.

	E. Spill-Resistant Vacuum Breakers:
	1. Manufacturers: Subject to compliance with requirements, available manufacturers offering products that may be incorporated into the Work include, but are not limited to the following:
	a. Apollo Valves; a part of Aalberts Integrated Piping Systems.
	b. Watts Water Technologies; a Watts company.
	c. Zurn Industries, LLC.

	2. Standard: ASSE 1056.
	3. Operation: Continuous-pressure applications.
	4. Size: [NPS 3/8] [NPS 1/2] [NPS 3/4] [NPS 1].
	5. Accessories:
	a. Valves: Ball type, on inlet and outlet.



	2.4 BACKFLOW PREVENTERS
	A. Intermediate Atmospheric-Vent Backflow Preventers:
	1. Manufacturers: Subject to compliance with requirements, available manufacturers offering products that may be incorporated into the Work include, but are not limited to the following:
	a. Apollo Valves; a part of Aalberts Integrated Piping Systems.
	b. Cash Acme Plumbing Products; an RWC brand.
	c. Legend Valve & Fitting, Inc.
	d. Watts Water Technologies; a Watts company.
	e. Zurn Industries, LLC.

	2. Standard: ASSE 1012.
	3. Operation: Continuous-pressure applications.
	4. Size: [NPS 1/2] [NPS 3/4].
	5. Body: Bronze.
	6. End Connections: [Union, solder] [Solder] joint.
	7. Finish: [Rough bronze].

	B. Reduced-Pressure-Principle Backflow Preventers:
	1. Manufacturers: Subject to compliance with requirements, available manufacturers offering products that may be incorporated into the Work include, but are not limited to the following:
	a. Ames Fire & Waterworks; A WATTS Brand.
	b. Apollo Valves; a part of Aalberts Integrated Piping Systems.
	c. Caleffi North America.
	d. FEBCO; A WATTS Brand.
	e. Watts Water Technologies; a Watts company.
	f. Zurn Industries, LLC.

	2. Standard: ASSE 1013.
	3. Operation: Continuous-pressure applications.
	4. Pressure Loss: [12 psig] maximum, through middle third of flow range.
	5. Size: <Insert NPS>.
	6. Design Flow Rate: <Insert gpm>.
	7. Selected Unit Flow Range Limits: <Insert gpm>.
	8. Pressure Loss at Design Flow Rate: <Insert psig> for sizes NPS 2 and smaller; <Insert psig> for NPS 2-1/2 and larger.
	9. Body: [Bronze] [cast silicon copper alloy] [or] [stainless steel] for NPS 2 and smaller; [ductile or cast iron with interior lining that complies with AWWA C550 or that is FDA approved] [or] [stainless steel] for NPS 2-1/2 and larger.
	10. End Connections: Threaded for NPS 2 and smaller; [flanged] for NPS 2-1/2 and larger.
	11. Configuration: Designed for [horizontal, straight-through] [vertical-inlet, horizontal-center-section, and vertical-outlet] [vertical] flow.
	12. Accessories:
	a. Valves NPS 2 and Smaller: Ball type with threaded ends on inlet and outlet.
	b. Valves NPS 2-1/2 and Larger: Outside-screw and yoke-gate type with flanged ends on inlet and outlet.
	c. Air-Gap Fitting: ASME A112.1.2, matching backflow-preventer connection.


	C. Double-Check, Backflow-Prevention Assemblies:
	1. Manufacturers: Subject to compliance with requirements, available manufacturers offering products that may be incorporated into the Work include, but are not limited to the following:
	a. Ames Fire & Waterworks; A WATTS Brand.
	b. Apollo Valves; a part of Aalberts Integrated Piping Systems.
	c. FEBCO; A WATTS Brand.
	d. Watts Water Technologies; a Watts company.
	e. Zurn Industries, LLC.

	2. Standard: ASSE 1015.
	3. Operation: Continuous-pressure applications unless otherwise indicated.
	4. Pressure Loss: [5 psig] maximum, through middle third of flow range.
	5. Size: <Insert NPS>.
	6. Design Flow Rate: <Insert gpm>.
	7. Selected Unit Flow Range Limits: <Insert gpm>.
	8. Pressure Loss at Design Flow Rate: <Insert psig> for sizes NPS 2 and smaller; <Insert psig> for NPS 2-1/2 and larger.
	9. Body: [Bronze] [cast silicon copper alloy] [or] [stainless steel] for NPS 2 and smaller; [ductile or cast iron with interior lining that complies with AWWA C550 or that is FDA approved] [or] [stainless steel] for NPS 2-1/2 and larger.
	10. End Connections: Threaded for NPS 2 and smaller; [flanged] for NPS 2-1/2 and larger.
	11. Configuration: Designed for [horizontal, straight-through] flow.
	12. Accessories:
	a. Valves NPS 2 and Smaller: Ball type with threaded ends on inlet and outlet.
	b. Valves NPS 2-1/2 and Larger: Outside-screw and yoke-gate type with flanged ends on inlet and outlet.


	D. Beverage-Dispensing-Equipment Backflow Preventers:
	1. Manufacturers: Subject to compliance with requirements, available manufacturers offering products that may be incorporated into the Work include, but are not limited to, the following:
	a. Apollo Valves; a part of Aalberts Integrated Piping Systems.
	b. Watts Water Technologies; a Watts company.
	c. Zurn Industries, LLC.

	2. Standard: ASSE 1022.
	3. Operation: Continuous-pressure applications.
	4. Size: NPS 1/4 or NPS 3/8.
	5. Body:  Stainless steel or non-metallic.
	6. End Connections: Threaded or flare.

	E. Dual-Check-Valve Backflow Preventers:
	1. Manufacturers: Subject to compliance with requirements, available manufacturers offering products that may be incorporated into the Work include, but are not limited to the following:
	a. A.Y. McDonald Mfg. Co.
	b. Apollo Valves; a part of Aalberts Integrated Piping Systems.
	c. Caleffi North America.
	d. Cash Acme Plumbing Products; an RWC brand.
	e. Flomatic Valves; Flomatic Corporation.
	f. Watts Water Technologies; a Watts company.
	g. Zurn Industries, LLC.

	2. Standard: ASSE 1024.
	3. Operation: Continuous-pressure applications.
	4. Size: [NPS 1/2] [NPS 3/4] [NPS 1] [NPS 1-1/4].
	5. Body: Bronze with union inlet.

	F. Carbonated-Beverage-Dispenser, Dual-Check-Valve Backflow Preventers:
	1. Manufacturers: Subject to compliance with requirements, available manufacturers offering products that may be incorporated into the Work include, but are not limited to the following:
	a. Watts Water Technologies; a Watts company.

	2. Standard: ASSE 1032.
	3. Operation: Continuous-pressure applications.
	4. Size: NPS 1/4 or NPS 3/8.
	5. Body: Stainless steel.
	6. End Connections: Threaded or flare.

	G. Hose-Connection Backflow Preventers:
	1. Manufacturers: Subject to compliance with requirements, available manufacturers offering products that may be incorporated into the Work include, but are not limited to the following:
	a. Apollo Valves; a part of Aalberts Integrated Piping Systems.
	b. Watts Water Technologies; a Watts company.
	c. Woodford Manufacturing Company.
	d. Zurn Industries, LLC.

	2. Standard: ASSE 1052.
	3. Operation: Up to 10-foot head of water back pressure.
	4. Inlet Size: NPS 3/4.
	5. Outlet Size: Garden-hose thread complying with ASME B1.20.7.
	6. Capacity: At least 3-gpm flow.

	H. Backflow-Preventer Test Kits:
	1. Manufacturers: Subject to compliance with requirements, available manufacturers offering products that may be incorporated into the Work include, but are not limited to, the following:
	a. Ames Fire & Waterworks; A WATTS Brand.
	b. Apollo Valves; a part of Aalberts Integrated Piping Systems.
	c. FEBCO; A WATTS Brand.
	d. Watts Water Technologies; a Watts company.
	e. Zurn Industries, LLC.

	2. Description: Factory calibrated, with gauges, fittings, hoses, and carrying case with test-procedure instructions.


	2.5 WATER PRESSURE-REDUCING VALVES
	A. Water Regulators:
	1. Manufacturers: Subject to compliance with requirements, available manufacturers offering products that may be incorporated into the Work include, but are not limited to the following:
	a. Apollo Valves; a part of Aalberts Integrated Piping Systems.
	b. Caleffi North America.
	c. Cash Acme Plumbing Products; an RWC brand.
	d. Watts Water Technologies; a Watts company.
	e. Zurn Industries, LLC.

	2. Standard: ASSE 1003.
	3. Pressure Rating: Initial working pressure of 150 psig.
	4. Size: <Insert NPS>.
	5. Design Flow Rate: <Insert gpm>.
	6. Design Inlet Pressure: <Insert psig>.
	7. Design Outlet Pressure Setting: <Insert psig>.
	8. Body: Bronze[ with chrome-plated finish] for NPS 2 and smaller; [bronze] [cast iron with interior lining that complies with AWWA C550 or that is FDA approved] for NPS 2-1/2 and NPS 3.
	9. Valves for Booster Heater Water Supply: Include integral bypass.
	10. End Connections: Threaded or solder for NPS 2 and smaller; flanged or solder for NPS 2-1/2 and NPS 3.

	B. Water-Control Valves:
	1. Manufacturers: Subject to compliance with requirements, available manufacturers offering products that may be incorporated into the Work include, but are not limited to the following:
	a. Apollo Valves; a part of Aalberts Integrated Piping Systems.
	b. CLA-VAL.
	c. Flomatic Valves; Flomatic Corporation.
	d. OCV Control Valves.
	e. Watts Water Technologies; a Watts company.
	f. Zurn Industries, LLC.

	2. Description: Pilot-operated, diaphragm-type, single-seated, main water-control valve.
	3. Pressure Rating: Initial working pressure of 150 psig minimum with AWWA C550 or FDA-approved, interior epoxy coating. Include small pilot-control valve, restrictor device, specialty fittings, and sensor piping.
	4. Main Valve Body: Cast- or ductile-iron body with AWWA C550 or FDA-approved, interior epoxy coating; or stainless-steel body.
	a. Size: <Insert NPS>.
	b. Pattern: [Angle] [Globe]-valve design.
	c. Trim: Stainless steel.

	5. Design Flow: <Insert gpm>.
	6. Design Inlet Pressure: <Insert psig>.
	7. Design Outlet Pressure Setting: <Insert psig>.
	8. End Connections: Threaded for NPS 2 and smaller; [flanged] for NPS 2-1/2 and larger.


	2.6 AUTOMATIC WATER SHUTOFF VALVE SYSTEMS
	A. Manufacturers: Subject to compliance with requirements, available manufacturers offering products that may be incorporated into the Work include, but are not limited to the following:
	1. FloLogic, Inc.
	2. OnSite PRO Inc.
	3. QMI Manufacturing Inc.
	4. RectorSeal Plumbing; A CSW Industrials Company.
	5. Reliance Detection Technologies.
	6. WaterCop.

	B. Shutoff Control Ball Valves and Actuators:
	1. Size: [NPS 1/2] [NPS 3/4] [NPS 1] [NPS 1-1/4] [NPS 1-1/2] [NPS 2].
	2. Design Flow Rate: <Insert gpm>.
	3. Design Inlet Pressure: <Insert psig>.
	4. Control Valve: Two-piece, full-port brass ball valve, MSS SP-110.
	a. End Connections: Threaded, female.
	b. Fittings: One 3/8-by-1/2-inch male compression and one 3/8-by-1/2-inch female compression.
	c. Seats: PTFE.
	d. O-Rings: FKM.
	e. Stem: Low-lead brass. Blowout proof.
	f. CWP Rating: [600 psig].

	5. Manual-override control turn-knob for emergency operation of valve.
	6. Valve Actuator: Motor operated, with or without gears, electric and electronic. Capable of closing valve against inlet pressure. Direct mount, fails closed.
	a. Power Supply: [Battery] [120 V ac] [120 V ac step-down transformer][ with cord and plug].
	b. Manual Intervention: Allowed.
	c. Position Indicator: Standard.

	7. Actuator Enclosure: Suitable for ambient conditions encountered by application.
	8. Wireless Leak Detection System:
	a. Sensor-Water Flow Type: Pipe-mounted to detect water flow.
	b. Sensor-Rope Type: Absorbent water sensing rope constructed from twisted metal conductor wires insulated from one another and surrounded by polyethylene mesh braid jacket to detect water presence.
	c. Wireless Signal Range: 100 feet minimum between sensors and receiver.
	d. Self-monitoring enabled system; faults for lost communication between receiver and sensor(s).
	e. Onboard Battery Backup: 48 hours of protection. Valve to close prior to backup failure.
	f. LED Indicators: Wireless signal strength, communication loss, water fault, low-temperature fault, and low battery.
	g. FCC-Approved Wireless Communication System: Between sensors, repeaters, and receivers.
	h. Output Contacts: Interface with home security or BAS, cellular text notification service, or auto dialer accessories.
	i. Wireless Signal Repeater: Boosts signal performance between wireless sensors and receiver.
	1) Push-button pairing and unpairing, into and out of the network.
	2) Visual indication of wireless signal strength, low battery, and lost communication.
	3) Standard wall outlet, 120 V ac, power.
	4) Battery Backup: Two (2) AA batteries for battery backup to maintain system integrity during a power outage.

	j. Wireless Water Switch: Allows manual override or wireless system functionality and closes the valve to shut off water flow.
	k. Hard-Wired Water Switch: Allows manual override or wireless system functionality and closes the valve to shut off water flow.

	9. Wired Leak Detection System:
	a. Power Supply: Class II transformer with cord and plug, 120 V ac, UL listed.
	b. Power Cord Length:  12 feet.
	c. Control Panel: LED power and LED valves indicator.
	d. Alarms: Audible alarm[, with external output].
	e. Output Contacts: Interface with home security or BAS, cellular text notification service, or auto dialer accessories.
	f. Wired Sensors:
	1) Quantity Per Receiver: [One] [Two] [Three] [Four] [Five] [Six].

	g. Cable Length: [8 feet] [25 feet] [50 feet] [100 feet].
	h. Cable Adder: [10 feet] [25 feet] [50 feet] [100 feet] in length.


	C. Shutoff Control Butterfly Valve and Actuator:
	1. Size: [NPS 2-1/2] [NPS 3] [NPS 4].
	2. Compliance: MSS SP-67.
	3. Full-port, epoxy-coated, ductile-iron lug body.
	4. Seat: EPDM, minus 30 deg F to plus 250 deg F.
	5. Face-to-Face Flange: ASME B16.5 flanges.
	6. Disc Design: Floating stainless steel dual shaft.
	7. Disc Material: Coated ductile iron.
	8. Locating Pin: Carbon steel.
	9. Bushings: PTFE.
	10. O-Rings: EPDM.
	11. Ten-position stop.
	12. Manual-override control turn-knob for emergency operation of valve.
	13. Valve Actuator: Motor operated, with or without gears, electric and electronic. Capable of closing valve against inlet pressure. Direct mount, fails closed.
	a. Power Supply: [Battery] [120 V ac] [120 V ac step-down transformer][ with cord and plug].
	b. Manual Intervention: Allowed.
	c. Position Indicator: Standard.

	14. Actuator Enclosure: Suitable for ambient conditions encountered by application.
	15. Wireless Leak Detection System:
	a. Sensor-Water Flow Type: Pipe-mounted to detect water flow.
	b. Sensor-Rope Type: Absorbent water sensing rope constructed from twisted metal conductor wires insulated from one another and surrounded by polyethylene mesh braid jacket to detect water presence.
	c. Wireless Signal Range: 100 feet minimum between sensors and receiver.
	d. Self-monitoring enabled system; faults for lost communication between receiver and sensor(s).
	e. Onboard Battery Backup: 48 hours of protection. Valve to close prior to backup failure.
	f. LED Indicators: Wireless signal strength, communication loss, water fault, low-temperature fault, and low battery.
	g. FCC-Approved Wireless Communication System: Between sensors, repeaters, and receivers.
	h. Output Contacts: Interface with home security or BAS, cellular text notification service, or auto dialer accessories.
	i. Wireless Signal Repeater: Boosts signal performance between wireless sensors and receiver.
	1) Push-button pairing and unpairing, into and out of the network.
	2) Visual indication of wireless signal strength, low battery, and lost communication.
	3) Standard wall outlet, 120 V ac, power.
	4) Battery Backup: Two (2) AA batteries for battery backup to maintain system integrity during a power outage.

	j. Wireless Water Switch: Allows manual override or wireless system functionality and closes the valve to shut off water flow.
	k. Hard-Wired Water Switch: Allows manual override or wireless system functionality and closes the valve to shut off water flow.

	16. Wired Leak Detection System:
	a. Power Supply: Class II transformer with cord and plug, 120 V ac, UL listed.
	b. Power Cord Length:  12 feet.
	c. Control Panel: LED power and LED valves indicator.
	d. Alarms: Audible alarm[, with external output].
	e. Output Contacts: Interface with home security or BAS, cellular text notification service, or auto dialer accessories.
	f. Wired Sensors:
	1) Quantity Per Receiver: [One] [Two] [Three] [Four] [Five] [Six].

	g. Cable Length: [8 feet] [25 feet] [50 feet] [100 feet].
	h. Cable Adder: [10 feet] [25 feet] [50 feet] [100 feet] in length.


	D. Clothes Washer Shutoff Control Valve and Actuator:
	1. Brass or stainless-steel ball valve.
	2. End Connections: Male hose connections, NPS 3/4.
	3. Pressure Rating: 400 psi at 32 to 150 deg F.
	4. Valve Actuator:
	a. Enclosure: Suitable for ambient conditions encountered by application.
	b. Power Supply: [Battery] [120 V ac] [120 V ac step-down transformer][ with cord and plug].
	c. Position Indicator: Standard.

	5. Wired Leak Detection System:
	a. Water sensor with minimum 6-foot length of wire.
	b. 120 V ac step-down transformer with cord and plug.
	c. LED operation and leak notification.
	d. Audible alarm.
	e. Power failure or manual disconnection of power causes valves to close.


	E. Accessories:
	1. Electrical Plug Interrupter: Plugs into standard 120 V ac wall outlet.
	2. Gas Flow Interrupter: ECO connector with female spade connectors. Factory prewired, 8 feet.
	3. Gas Interface Cable: Interface cable with male and female connectors.
	4. Step-Down Transformer: [120] [208] [240] V ac to 24 V ac with mounting plate, 12-foot plenum wire to power, and 8-foot plenum wire to sensor.
	5. Liquid Level Sensors: Monitor fluid levels in addition to detecting plumbing leaks.
	6. Auto Dialer: Send and receive automatic alerts when a fault condition occurs. Standard output contacts trigger up to nine predetermined telephone number calls.
	a. Prerecord message for future playback.
	b. 10-second recordable message.
	c. Built-in tamper switch.
	d. DC adaptor with battery backup.
	e. Programmable as a silent (dialer only) or audible (siren and dialer) alarm.
	f. Easy "Stop Call Sequence" - push "#" on phone to acknowledge the alarm and stop the dialing sequence.

	7. Cellular Text Notification System:
	a. Event SMS text notification to up to three cell phones.
	b. Battery Backup: Four (4) AA batteries.
	c. 12-foot interface cable to leak detection system.
	d. Customized messaging.
	e. <Insert wireless network service provider>.



	2.7 BALANCING VALVES
	A. Copper-Alloy Calibrated Balancing Valves:
	1. Manufacturers: Subject to compliance with requirements, available manufacturers offering products that may be incorporated into the Work include, but are not limited to the following:
	a. Bell & Gossett; a Xylem brand.
	b. IMI Hydronic Engineering Inc.
	c. NIBCO INC.
	d. Nexus Valve, Inc.; Aalberts Hydronic Flow Control.
	e. Watts Water Technologies; a Watts company.

	2. Type: [Ball] [or] [Y-pattern globe] valve with two readout ports and memory-setting indicator.
	3. Body: [Brass] [or] [bronze].
	4. Size: Same as connected piping, but not larger than NPS 2.
	5. Accessories: Meter hoses, fittings, valves, differential pressure meter, and carrying case.

	B. Memory-Stop Balancing Valves:
	1. Manufacturers: Subject to compliance with requirements, available manufacturers offering products that may be incorporated into the Work include, but are not limited to the following:
	a. Apollo Valves; a part of Aalberts Integrated Piping Systems.
	b. Caleffi North America.
	c. Crane Fluid Systems; Crane Co.
	d. Hammond Valve.
	e. Jenkins Valves; a Crane Co. brand.
	f. Milwaukee Valve Company.
	g. NIBCO INC.
	h. Red-White Valve Corp.
	i. Stockham; a Crane Co. brand.

	2. Standard: MSS SP-110 for two-piece, copper-alloy ball valves.
	3. Pressure Rating: 400-psig minimum CWP.
	4. Size: NPS 2 or smaller.
	5. Body: Copper alloy.
	6. Port: Standard or full port.
	7. Ball: Chrome-plated brass or stainless steel.
	8. Seats and Seals: Replaceable.
	9. End Connections: Solder joint or threaded.
	10. Handle: Vinyl-covered steel with memory-setting device.

	C. Automatic Flow Control Balancing Valves:
	1. Manufacturers: Subject to compliance with requirements, available manufacturers offering products that may be incorporated into the Work include, but are not limited to, the following:
	a. Caleffi North America.
	b. IMI Hydronic Engineering Inc.
	c. ThermOmegaTech.

	2. Flow Regulation: Plus or minus 5 percent over 95 percent of the working range.
	3. Pressure Rating: 200 psig.
	4. Size: NPS 2 or smaller.
	5. Body: Stainless steel or brass.
	6. Flow Cartridge: Stainless steel or antiscale polymer.
	7. End Connections: Threaded or solder joint.


	2.8 TEMPERATURE-ACTUATED, WATER MIXING VALVES
	A. Water-Temperature Limiting Devices:
	1. Manufacturers: Subject to compliance with requirements, available manufacturers offering products that may be incorporated into the Work include, but are not limited to the following:
	a. Acorn Engineering Company; a Division of Morris Group International.
	b. Apollo Valves; a part of Aalberts Integrated Piping Systems.
	c. Cash Acme Plumbing Products; an RWC brand.
	d. Leonard Valve Company.
	e. POWERS; A WATTS Brand.
	f. Symmons Industries, Inc.
	g. Taco Comfort Solutions.
	h. Watts Water Technologies; a Watts company.
	i. Zurn Industries, LLC.

	2. Standard: ASSE 1070.
	3. Pressure Rating: 125 psig.
	4. Type: Thermostatically controlled, water mixing valve.
	5. Material: Bronze body with corrosion-resistant interior components.
	6. Connections: Threaded[ union] inlets and outlet.
	7. Accessories: Check stops on hot- and cold-water supplies, and adjustable, temperature-control handle.
	8. Tempered-Water Setting: <Insert deg F>.
	9. Tempered-Water Design Flow Rate: <Insert gpm>.
	10. Valve Finish: [Chrome plated] [Rough bronze].

	B. Primary, Thermostatic, Water Mixing Valves:
	1. Manufacturers: Subject to compliance with requirements, available manufacturers offering products that may be incorporated into the Work include, but are not limited to the following:
	a. Acorn Engineering Company; a Division of Morris Group International.
	b. Apollo Valves; a part of Aalberts Integrated Piping Systems.
	c. Caleffi North America.
	d. Cash Acme Plumbing Products; an RWC brand.
	e. Lawler Manufacturing Company, Inc.
	f. Leonard Valve Company.
	g. POWERS; A WATTS Brand.
	h. Symmons Industries, Inc.
	i. Watts Water Technologies; a Watts company.
	j. Zurn Industries, LLC.

	2. Standard: ASSE 1017.
	3. Pressure Rating: 125 psig minimum unless otherwise indicated.
	4. Type: [Exposed-mounted] [Cabinet-type], thermostatically controlled, water mixing valve.
	5. Material: Bronze body with corrosion-resistant interior components.
	6. Connections: Threaded[ union] inlets and outlet.
	7. Accessories: Manual temperature control, check stops on hot- and cold-water supplies, and adjustable, temperature-control handle.
	8. Tempered-Water Setting: <Insert deg F>.
	9. Tempered-Water Design Flow Rate: <Insert gpm>.
	10. Selected Valve Flow Rate at 45-psig Pressure Drop: <Insert gpm>.
	11. Pressure Drop at Design Flow Rate: <Insert psig>.
	12. Valve Finish: [Chrome plated] [Polished, chrome plated] [Rough bronze].
	13. Piping Finish: [Chrome plated] [Copper].
	14. Cabinet: Factory fabricated, stainless steel, for [recessed] [surface] mounting and with hinged, stainless-steel door.

	C. Primary, Electronic, Water Mixing Valve Assemblies:
	1. Manufacturers: Subject to compliance with requirements, available manufacturers offering products that may be incorporated into the Work include, but are not limited to the following:
	a. Heat-Timer Corporation.
	b. Acorn Engineering Company; a Division of Morris Group International.
	c. Caleffi North America.
	d. Leonard Valve Company.
	e. POWERS; A WATTS Brand.

	2. Standard: ASSE 1017.
	3. Pressure Rating: 125 psig minimum unless otherwise indicated.
	4. Type: Exposed, electronically controlled, water mixing valve.
	5. Material: Bronze body with corrosion-resistant interior components.
	6. Connections: Threaded or solder joint inlets and outlet.
	7. Accessories: Manual temperature override control, check stops on hot- and cold-water supplies, and automatic hot- and cold-water shutoff upon inlet supply failure.
	8. Tempered-Water Setting: <Insert deg F>.
	9. Tempered-Water Design Flow Rate: <Insert gpm>.
	10. Selected Valve Flow Rate at 45-psig Pressure Drop: <Insert gpm>.
	11. Pressure Drop at Design Flow Rate: <Insert psig>.
	12. Valve Finish: Bronze.
	13. Digital temperature control and monitoring module.
	a. Controls temperature within plus or minus 2 deg F.
	b. User programmable at module or through BAS.
	c. ASHRAE 188 compliance.
	d. Local and remote monitoring.
	e. [BACNet] [Modbus] [Metasys] [Ethernet] protocol language(s).
	f. [115] [230] V ac, 60 Hz.
	g. Battery backup.


	D. Manifold, Thermostatic, Water Mixing Valve Assemblies:
	1. Manufacturers: Subject to compliance with requirements, available manufacturers offering products that may be incorporated into the Work include, but are not limited to the following:
	a. Acorn Engineering Company; a Division of Morris Group International.
	b. Leonard Valve Company.
	c. POWERS; A WATTS Brand.
	d. Symmons Industries, Inc.

	2. Description: Factory-fabricated, [cabinet-type] [exposed-mounted], thermostatically controlled, water mixing valve assembly in [two] [three]-valve parallel arrangement.
	3. Large-Flow Parallel: Thermostatic, water mixing valve and downstream-pressure regulator with pressure gauges on inlet and outlet.
	4. Intermediate-Flow Parallel: Thermostatic, water mixing valve and downstream-pressure regulator with pressure gauges on inlet and outlet.
	5. Small-Flow Parallel: Thermostatic, water mixing valve.
	6. Thermostatic Mixing Valves: Comply with ASSE 1017. Include check stops on hot- and cold-water inlets and shutoff valve on outlet.
	7. Water Regulator(s): Comply with ASSE 1003. Include pressure gauge on inlet and outlet.
	8. Pressure Rating: 125 psig minimum unless otherwise indicated.
	9. Cabinet: Factory fabricated, stainless steel, for [recessed] [surface] mounting and with hinged, stainless-steel door.
	10. Selected Large-Flow, Tempered-Water Valve Size: <Insert size>.
	11. Tempered-Water Setting: <Insert deg F>.
	12. Unit Tempered-Water Design Flow Rate: <Insert gpm>.
	13. Unit Minimum Tempered-Water Design Flow Rate: <Insert gpm>.
	14. Selected Unit Flow Rate at 45-psig Pressure Drop: <Insert gpm>.
	15. Unit Pressure Drop at Design Flow Rate: <Insert psig>.
	16. Unit Tempered-Water Outlet Size: <Insert NPS> end connection.
	17. Unit Hot- and Cold-Water Inlet Size: <Insert NPS> end connections.
	18. Thermostatic Mixing Valve and Water Regulator Finish: [Chrome plated] [Polished, chrome plated] [Rough bronze].
	19. Piping Finish: [Chrome plated] [Copper].

	E. Photographic-Process, Thermostatic, Water Mixing Valve Assemblies:
	1. Manufacturers: Subject to compliance with requirements, available manufacturers offering products that may be incorporated into the Work include, but are not limited to the following:
	a. POWERS; A WATTS Brand.
	b. Watts Water Technologies; a Watts company.

	2. Standard: ASSE 1017, thermostatically controlled, water mixing valve made for precise, process-water temperature control.
	3. Pressure Rating: 125 psig minimum unless otherwise indicated.
	4. Material: Bronze body with corrosion-resistant interior components.
	5. Connections: Threaded inlets and outlet.
	6. Accessories: Manual temperature control, check stops on hot- and cold-water supplies, thermometer, shutoff valve, and adjustable, temperature-control handle.
	7. Cabinet: Factory fabricated, stainless steel, for surface mounting; with controls and thermometer mounted on front.
	8. Tempered-Water Setting: <Insert deg F>.
	9. Tempered-Water Design Flow Rate: <Insert gpm>.
	10. Tempered-Water Outlet Size: <Insert NPS> end connection.
	11. Hot- and Cold-Water Inlet Size: <Insert NPS> end connections.

	F. Individual-Fixture, Water Tempering Valves:
	1. Manufacturers: Subject to compliance with requirements, available manufacturers offering products that may be incorporated into the Work include, but are not limited to the following:
	a. Acorn Engineering Company; a Division of Morris Group International.
	b. Lawler Manufacturing Company, Inc.
	c. Leonard Valve Company.
	d. POWERS; A WATTS Brand.
	e. Zurn Industries, LLC.

	2. Standard: ASSE 1016, thermostatically controlled, water tempering valve.
	3. Pressure Rating: 125 psig minimum unless otherwise indicated.
	4. Material: Bronze body with corrosion-resistant interior components.
	5. Temperature Control: Adjustable.
	6. Connections: Threaded inlets and outlet.
	7. Finish: Chrome plated.
	8. Tempered-Water Setting: <Insert deg F>.
	9. Tempered-Water Design Flow Rate: <Insert gpm>.

	G. Primary Water Tempering Valves:
	1. Manufacturers: Subject to compliance with requirements, available manufacturers offering products that may be incorporated into the Work include, but are not limited to the following:
	a. Heat-Timer Corporation.
	b. Holby Valve Inc.
	c. Watts Water Technologies; a Watts company.

	2. Standard: ASSE 1017, thermostatically controlled, water tempering valve, listed as tempering valve.
	3. Pressure Rating: 125 psig minimum unless otherwise indicated.
	4. Material: Bronze body.
	5. Temperature Control: Manual.
	6. Connections: Threaded inlets and outlet.
	7. Selected Primary Water Tempering Valve Size: <Insert size>.
	8. Tempered-Water Setting: <Insert deg F>.
	9. Tempered-Water Design Flow Rate: <Insert gpm>.
	10. Pressure Drop at Design Flow Rate: <Insert psig>.
	11. Tempered-Water Outlet Size: <Insert NPS> end connection.
	12. Cold-Water Inlet Size: <Insert NPS> end connection.
	13. Hot-Water Inlet Size: <Insert NPS> end connection.
	14. Valve Finish:  Rough bronze.


	2.9 STRAINERS FOR DOMESTIC WATER PIPING
	A. Y-Pattern Strainers:
	1. Manufacturers: Subject to compliance with requirements, available manufacturers offering products that may be incorporated into the Work include, but are not limited to, the following:
	a. Keckley Company.
	b. Watts Water Technologies; a Watts company.
	c. Zurn Industries, LLC.

	2. Pressure Rating: 125 psig minimum unless otherwise indicated.
	3. Body: Bronze for NPS 2 and smaller; cast iron[ with interior lining that complies with AWWA C550 or that is FDA approved, epoxy coated and] for NPS 2-1/2 and larger.
	4. End Connections: Threaded for NPS 2 and smaller; flanged for NPS 2-1/2 and larger.
	5. Screen: Stainless steel with round perforations unless otherwise indicated.
	6. Perforation Size:
	a. Strainers NPS 2 and Smaller: [0.020 inch] [0.033 inch] [0.062 inch].
	b. Strainers NPS 2-1/2 to NPS 4: [0.045 inch] [0.062 inch] [0.125 inch].
	c. Strainers NPS 5 and Larger: [0.10 inch] [0.125 inch] [0.25 inch].

	7. Drain: [Pipe plug] [Factory-installed, hose-end drain valve].


	2.10 OUTLET BOXES
	A. Clothes Washer Outlet Boxes:
	1. Manufacturers: Subject to compliance with requirements, available manufacturers offering products that may be incorporated into the Work include, but are not limited to, the following:
	a. Acorn Engineering Company; a Division of Morris Group International.
	b. Guy Gray, IPS Corporation.
	c. LSP Products Group.
	d. Oatey Co.
	e. Sioux Chief Manufacturing Company, Inc.
	f. Symmons Industries, Inc.
	g. Water-Tite, IPS Corporation.

	2. Mounting: Recessed.[ Fire rated.]
	3. Material and Finish:  Enameled-steel, epoxy-painted-steel, or plastic box and faceplate.
	4. Faucet: Combination valved fitting or separate hot- and cold-water valved fittings complying with ASME A112.18.1. Include garden-hose thread complying with ASME B1.20.7 on outlets.
	5. Drain Outlet Connection: [NPS 1-1/2] [NPS 2].
	6. Accessory: Water hammer arresters.
	7. Supply Shutoff Fittings: NPS 1/2 gate, globe, or ball valves and NPS 1/2 copper, water tubing.
	8. Drain: [NPS 1-1/2] [NPS 2] standpipe and P-trap for direct waste connection to drainage piping.
	9. Inlet Hoses: Two 60-inch-long, rubber, household clothes washer inlet hoses with female, garden-hose-thread couplings. Include rubber washers.
	10. Drain Hose: One 48-inch-long, rubber, household clothes washer drain hose with hooked end.

	B. Icemaker Outlet Boxes:
	1. Manufacturers: Subject to compliance with requirements, available manufacturers offering products that may be incorporated into the Work include, but are not limited to the following:
	a. Guy Gray, IPS Corporation.
	b. LSP Products Group.
	c. Oatey Co.
	d. Sioux Chief Manufacturing Company, Inc.
	e. Water-Tite, IPS Corporation.

	2. Mounting: Recessed.[ Fire rated.]
	3. Material and Finish:  Enameled-steel, epoxy-painted-steel, or plastic box and faceplate.
	4. Faucet: Valved fitting complying with ASME A112.18.1. Include NPS 1/2 or smaller copper tube outlet.
	5. Accessory: Water hammer arrestor.
	6. Supply Shutoff Fitting: NPS 1/2 gate, globe, or ball valve and NPS 1/2 copper, water tubing.


	2.11 HOSE STATIONS
	A. Single-Temperature-Water Hose Stations:
	1. Manufacturers: Subject to compliance with requirements, available manufacturers offering products that may be incorporated into the Work include, but are not limited to the following:
	a. ARCHON Industries, Inc.
	b. Armstrong International, Inc.
	c. DynaFluid Ltd.
	d. Leonard Valve Company.
	e. Strahman Valves, Inc.
	f. T&S Brass and Bronze Works, Inc.

	2. Standard: ASME A112.18.1.
	3. Cabinet: Stainless steel enclosure with exposed valve handle, hose connection, and hose rack. Include thermometer in front.
	4. Hose-Rack Material: Stainless steel.
	5. Body Material: Bronze[ with stainless steel wetted parts].
	6. Body Finish: Rough bronze[, chrome plated].
	7. Mounting: [Wall, with reinforcement] [Floor, with stainless steel pedestal].
	8. Supply Fittings: [NPS 1/2] [NPS 3/4] gate, globe, or ball valve and check valve and [NPS 1/2] [NPS 3/4] copper, water tubing. Omit check valve if check stop is included with fitting.
	9. Hose: Manufacturer's standard, for service fluid, temperature, and pressure; [25 feet] [50 feet] long.
	10. Nozzle: With hand-squeeze, on-off control.
	11. Vacuum Breaker:
	a. Integral or factory-installed, nonremovable, manual-drain-type, hose-connection vacuum breaker complying with ASSE 1011 or backflow preventer complying with ASSE 1052.
	b. Garden-hose thread complying with ASME B1.20.7 on outlet.


	B. Hot- and Cold-Water Hose Stations:
	1. Manufacturers: Subject to compliance with requirements, available manufacturers offering products that may be incorporated into the Work include, but are not limited to the following:
	a. ARCHON Industries, Inc.
	b. Armstrong International, Inc.
	c. Cooney Brothers, Inc.
	d. DynaFluid Ltd.
	e. Leonard Valve Company.
	f. Strahman Valves, Inc.
	g. T&S Brass and Bronze Works, Inc.

	2. Standard: ASME A112.18.1.
	3. Faucet Type: [Blending] [Thermostatic mixing] valve.
	4. Cabinet: Stainless steel enclosure with exposed valve handles, hose connection, and hose rack. Include thermometer in front.
	5. Hose-Rack Material: Stainless steel.
	6. Body Material: Bronze[ with stainless steel wetted parts].
	7. Body Finish: Rough bronze[ or chrome plated].
	8. Mounting: [Wall, with reinforcement] [Floor, with stainless steel pedestal].
	9. Supply Fittings: Two [NPS 1/2] [NPS 3/4] gate, globe, or ball valves and check valves and [NPS 1/2] [NPS 3/4] copper, water tubing. Omit check valves if check stops are included with fitting.
	10. Hose: Manufacturer's standard, for service fluid, temperature, and pressure; [25 feet] [50 feet] long.
	11. Nozzle: With hand-squeeze, on-off control.
	12. Vacuum Breaker: Integral or factory-installed, nonremovable, manual-drain-type, hose-connection vacuum breaker complying with ASSE 1011 or backflow preventer complying with ASSE 1052; and garden-hose thread complying with ASME B1.20.7 on outlet.

	C. Cold-Water and Steam Hose Stations:
	1. Manufacturers: Subject to compliance with requirements, available manufacturers offering products that may be incorporated into the Work include, but are not limited to the following:
	a. ARCHON Industries, Inc.
	b. Armstrong International, Inc.
	c. DynaFluid Ltd.
	d. Leonard Valve Company.
	e. Strahman Valves, Inc.

	2. Standard: ASME A112.18.1.
	3. Faucet Type: [Blending] [Thermostatic mixing] valve.
	4. Cabinet: Stainless steel enclosure with exposed valve handles, hose connection, and hose rack. Include thermometer in front.
	5. Hose-Rack Material: Stainless steel.
	6. Body Material: Bronze[ with stainless steel wetted parts].
	7. Body Finish: Rough bronze[ or chrome plated].
	8. Mounting: [Wall, with reinforcement] [Floor, with stainless steel pedestal].
	9. Supply Fittings: Two [NPS 1/2] [NPS 3/4] gate, globe, or ball valves and check valves and [NPS 1/2] [NPS 3/4] copper, water tubing. Omit check valves if check stops are included with fitting.
	10. Hose: Manufacturer's standard, for service fluid, temperature, and pressure; [25 feet] [50 feet] long.
	11. Nozzle: With hand-squeeze, on-off control.
	12. Vacuum Breaker:
	a. Integral or factory-installed, nonremovable, manual-drain-type, hose-connection vacuum breaker complying with ASSE 1011 or backflow preventer complying with ASSE 1052.
	b. Garden-hose thread complying with ASME B1.20.7 on outlet.



	2.12 HOSE BIBBS
	A. Hose Bibbs:
	1. Manufacturers: Subject to compliance with requirements, available manufacturers offering products that may be incorporated into the Work include, but are not limited to the following:
	a. Jay R. Smith Mfg Co; a division of Morris Group International.
	b. MIFAB, Inc.
	c. Prier Products, Inc.
	d. Watts Water Technologies; a Watts company.
	e. Woodford Manufacturing Company.
	f. Zurn Industries, LLC.

	2. Standard: ASME A112.18.1 for sediment faucets.
	3. Body Material: Bronze.
	4. Seat: Bronze, replaceable.
	5. Supply Connections: NPS 1/2 or NPS 3/4 threaded or solder-joint inlet.
	6. Outlet Connection: Garden-hose thread complying with ASME B1.20.7.
	7. Pressure Rating: 125 psig.
	8. Vacuum Breaker: Integral or field-installation, nonremovable, drainable, hose-connection vacuum breaker complying with ASSE 1011.
	9. Finish for Equipment Rooms: Rough bronze, or chrome or nickel plated.
	10. Finish for Service Areas: [Rough bronze] [Chrome or nickel plated].
	11. Finish for Finished Rooms: Chrome or nickel plated.
	12. Operation for Equipment Rooms: Wheel handle or operating key.
	13. Operation for Service Areas: [Wheel handle] [Operating key].
	14. Operation for Finished Rooms: [Wheel handle] [Operating key].
	15. Include operating key with each operating-key hose bibb.
	16. Include[ integral] wall flange with each chrome- or nickel-plated hose bibb.


	2.13 WALL HYDRANTS
	A. Nonfreeze Wall Hydrants:
	1. Manufacturers: Subject to compliance with requirements, available manufacturers offering products that may be incorporated into the Work include, but are not limited to the following:
	a. Jay R. Smith Mfg Co; a division of Morris Group International.
	b. Josam Company.
	c. MIFAB, Inc.
	d. Prier Products, Inc.
	e. Watts Water Technologies; a Watts company.
	f. Woodford Manufacturing Company.
	g. Zurn Industries, LLC.

	2. Standard: ASME A112.21.3M for [concealed] [exposed]-outlet, self-draining wall hydrants.
	3. Pressure Rating: 125 psig.
	4. Operation: Loose key.
	5. Casing and Operating Rod: Of length required to match wall thickness. Include wall clamp.
	6. Inlet: NPS 3/4 or NPS 1.
	7. Outlet, Concealed: With integral vacuum breaker and garden-hose thread complying with ASME B1.20.7.
	8. Box: Deep, flush mounted with cover.
	9. Box and Cover Finish: [Polished nickel bronze] [Rough bronze].
	10. Outlet, Exposed: With integral vacuum breaker and garden-hose thread complying with ASME B1.20.7.
	11. Nozzle and Wall-Plate Finish: [Polished nickel bronze] [Rough bronze] [Chrome plated].
	12. Operating Keys(s):  Two with each wall hydrant.

	B. Nonfreeze, Hot- and Cold-Water Wall Hydrants:
	1. Manufacturers: Subject to compliance with requirements, available manufacturers offering products that may be incorporated into the Work include, but are not limited to the following:
	a. Jay R. Smith Mfg Co; a division of Morris Group International.
	b. Josam Company.
	c. MIFAB, Inc.
	d. Prier Products, Inc.
	e. Watts Water Technologies; a Watts company.
	f. Woodford Manufacturing Company.
	g. Zurn Industries, LLC.

	2. Standard: ASME A112.21.3M for [concealed] [exposed]-outlet, self-draining wall hydrants.
	3. Pressure Rating: 125 psig.
	4. Operation: Loose key.
	5. Casing and Operating Rods: Of length required to match wall thickness. Include wall clamps.
	6. Inlet: NPS 3/4 or NPS 1.
	7. Outlet: Concealed.
	8. Box: Deep, flush mounted with cover.
	9. Box and Cover Finish: [Polished nickel bronze] [Chrome plated].
	10. Vacuum Breaker:
	a. Nonremovable, manual-drain-type, hose-connection vacuum breaker complying with ASSE 1011 or backflow preventer complying with ASSE 1052.
	b. Garden-hose thread complying with ASME B1.20.7 on outlet.

	11. Operating Key(s):  Two with each wall hydrant.

	C. Moderate-Climate Wall Hydrants:
	1. Manufacturers: Subject to compliance with requirements, available manufacturers offering products that may be incorporated into the Work include, but are not limited to the following:
	a. Jay R. Smith Mfg Co; a division of Morris Group International.
	b. MIFAB, Inc.
	c. Prier Products, Inc.
	d. Watts Water Technologies; a Watts company.
	e. Woodford Manufacturing Company.
	f. Zurn Industries, LLC.

	2. Standard: ASME A112.21.3M for [concealed] [exposed]-outlet, self-draining wall hydrants.
	3. Pressure Rating: 125 psig.
	4. Operation: Loose key.
	5. Inlet: NPS 3/4 or NPS 1.
	6. Outlet, Concealed:
	a. With integral vacuum breaker or nonremovable hose-connection vacuum breaker complying with ASSE 1011 or backflow preventer complying with ASSE 1052.
	b. Garden-hose thread complying with ASME B1.20.7.

	7. Box: Deep, flush mounted with cover.
	8. Box and Cover Finish: [Polished nickel bronze] [Chrome plated].
	9. Outlet, Exposed:
	a. With integral vacuum breaker or nonremovable hose-connection vacuum breaker complying with ASSE 1011 or backflow preventer complying with ASSE 1052.
	b. Garden-hose thread complying with ASME B1.20.7.

	10. Nozzle and Wall-Plate Finish: [Polished nickel bronze] [Rough bronze].
	11. Operating Key(s):  Two with each wall hydrant.

	D. Nonfreeze Vacuum Breaker Wall Hydrants:
	1. Manufacturers: Subject to compliance with requirements, available manufacturers offering products that may be incorporated into the Work include, but are not limited to the following:
	a. A.Y. McDonald Mfg. Co.
	b. Champion-Arrowhead.
	c. Jay R. Smith Mfg Co; a division of Morris Group International.
	d. Prier Products, Inc.
	e. Watts Water Technologies; a Watts company.
	f. Woodford Manufacturing Company.
	g. Zurn Industries, LLC.

	2. Standard: ASSE 1019, Type A or Type B.
	3. Type: Automatic draining with integral air-inlet valve.
	4. Classification: [Type A, for automatic draining with hose removed or ]Type B, for automatic draining with hose removed or with hose attached and nozzle closed.
	5. Pressure Rating: 125 psig.
	6. Operation: [Loose key] [or] [wheel handle].
	7. Casing and Operating Rod: Of length required to match wall thickness. Include wall clamp.
	8. Inlet: NPS 1/2 or NPS 3/4.
	9. Outlet: Exposed with garden-hose thread complying with ASME B1.20.7.


	2.14 GROUND HYDRANTS
	A. Nonfreeze Ground Hydrants:
	1. Manufacturers: Subject to compliance with requirements, available manufacturers offering products that may be incorporated into the Work include, but are not limited to the following:
	a. Jay R. Smith Mfg Co; a division of Morris Group International.
	b. Josam Company.
	c. MIFAB, Inc.
	d. Murdock Manufacturing; A Division of Morris Group International.
	e. Prier Products, Inc.
	f. Watts Water Technologies; a Watts company.
	g. Woodford Manufacturing Company.
	h. Zurn Industries, LLC.

	2. Standard: ASME A112.21.3M.
	3. Type: Nonfreeze, concealed-outlet ground hydrant with box.
	4. Operation: Loose key.
	5. Casing and Operating Rod: Of at least length required for burial of valve below frost line.
	6. Inlet:  NPS 3/4.
	7. Outlet: Garden-hose thread complying with ASME B1.20.7.
	8. Drain: Designed with hole to drain into ground when shut off.
	9. Box: [Standard] [Deep] pattern with cover.
	10. Box and Cover Finish: [Rough] [Polished nickel] bronze.
	11. Operating Key(s):  Two with each ground hydrant.
	12. Vacuum Breaker: ASSE 1011.


	2.15 POST HYDRANTS
	A. Nonfreeze, Draining-Type Post Hydrants:
	1. Manufacturers: Subject to compliance with requirements, available manufacturers offering products that may be incorporated into the Work include, but are not limited to the following:
	a. Jay R. Smith Mfg Co; a division of Morris Group International.
	b. MIFAB, Inc.
	c. Prier Products, Inc.
	d. Watts Water Technologies; a Watts company.
	e. Woodford Manufacturing Company.
	f. Zurn Industries, LLC.

	2. Standard: ASME A112.21.3M.
	3. Type: Nonfreeze, exposed-outlet post hydrant.
	4. Operation: Loose key.
	5. Casing and Operating Rod: Of at least length required for burial of valve below frost line.
	6. Casing: Bronze with casing guard.
	7. Inlet:  NPS 3/4.
	8. Outlet: Garden-hose thread complying with ASME B1.20.7.
	9. Drain: Designed with hole to drain into ground when shut off.
	10. Vacuum Breaker:
	a. Nonremovable, drainable, hose-connection vacuum breaker complying with ASSE 1011 or backflow preventer complying with ASSE 1052.
	b. Garden-hose thread complying with ASME B1.20.7 on outlet.

	11. Operating Key(s):  Two with each loose-key-operation wall hydrant.

	B. Nonfreeze Sanitary Yard Hydrants:
	1. Manufacturers: Subject to compliance with requirements, available manufacturers offering products that may be incorporated into the Work include, but are not limited to the following:
	a. Hoeptner Products.
	b. Jay R. Smith Mfg Co; a division of Morris Group International.
	c. Murdock Manufacturing; A Division of Morris Group International.
	d. Woodford Manufacturing Company.

	2. Standard: ASSE 1057.
	3. Operation: Wheel handle or lever.
	4. Head: Cast iron or brass, with pail hook.
	5. Inlet: NPS 3/4 or NPS 1 threaded.
	6. Length: As required for burial of valve and canister below frost line.
	7. Canister:  Stainless steel.
	8. Vacuum Breaker:
	a. Removable hose-connection backflow preventer complying with ASSE 1052.
	b. Garden-hose thread complying with ASME B1.20.7 on outlet for field installation.



	2.16 ROOF HYDRANTS
	A. Nonfreeze, Draining-Type Roof Hydrants:
	1. Manufacturers: Subject to compliance with requirements, available manufacturers offering products that may be incorporated into the Work include, but are not limited to the following:
	a. Jay R. Smith Mfg Co; a division of Morris Group International.
	b. MIFAB, Inc.
	c. Prier Products, Inc.
	d. Watts Water Technologies; a Watts company.
	e. Woodford Manufacturing Company.
	f. Zurn Industries, LLC.

	2. Standard: ASME A112.21.3M.
	3. Type: Nonfreeze, exposed-outlet roof hydrant with coated cast-iron head and lift handle with lock option. Provide with deck flange and under deck clamp.
	4. Casing and Operating Rod: Bronze interior parts, galvanized-steel casing, and bronze valve housing designed with hole to drain.
	5. Inlet:  NPS 3/4.
	6. Outlet: Garden-hose thread complying with ASME B1.20.7.
	7. Vacuum Breaker:
	a. Nonremovable, drainable, hose-connection vacuum breaker complying with ASSE 1011 or backflow preventer complying with ASSE 1052.
	b. Garden-hose thread complying with ASME B1.20.7 on outlet.



	2.17 DRAIN VALVES
	A. Ball-Valve-Type, Hose-End Drain Valves:
	1. Standard: MSS SP-110 for standard-port, two-piece ball valves.
	2. Pressure Rating: 400-psig minimum CWP.
	3. Size: NPS 3/4.
	4. Body: Copper alloy.
	5. Ball: Chrome-plated brass.
	6. Seats and Seals: Replaceable.
	7. Handle: Vinyl-covered steel.
	8. Inlet: Threaded or solder joint.
	9. Outlet: Threaded, short nipple with garden-hose thread complying with ASME B1.20.7 and cap with brass chain.

	B. Gate-Valve-Type, Hose-End Drain Valves:
	1. Standard: MSS SP-80 for gate valves.
	2. Pressure Rating: Class 125.
	3. Size: NPS 3/4.
	4. Body: ASTM B62 bronze.
	5. Inlet: NPS 3/4 threaded or solder joint.
	6. Outlet: Garden-hose thread complying with ASME B1.20.7 and cap with brass chain.

	C. Stop-and-Waste Drain Valves:
	1. Standard: MSS SP-110 for ball valves or MSS SP-80 for gate valves.
	2. Pressure Rating: 200-psig minimum CWP or Class 125.
	3. Size: NPS 3/4.
	4. Body: Copper alloy or ASTM B62 bronze.
	5. Drain: NPS 1/8 side outlet with cap.


	2.18 WATER-HAMMER ARRESTERS
	A. Water-Hammer Arresters:
	1. Manufacturers: Subject to compliance with requirements, available manufacturers offering products that may be incorporated into the Work include, but are not limited to the following:
	a. AMTROL, Inc.
	b. Jay R. Smith Mfg Co; a division of Morris Group International.
	c. Josam Company.
	d. MIFAB, Inc.
	e. Precision Plumbing Products.
	f. Sioux Chief Manufacturing Company, Inc.
	g. Watts Water Technologies; a Watts company.
	h. Zurn Industries, LLC.

	2. Standard: ASSE 1010 or PDI-WH 201.
	3. Type: [Metal bellows] [Piston] [Diaphragm].
	4. Size: ASSE 1010, Sizes AA and A through F, or PDI-WH 201, Sizes A through F.


	2.19 TRAP-SEAL PRIMER DEVICE
	A. Supply-Type, Trap-Seal Primer Device:
	1. Manufacturers: Subject to compliance with requirements, available manufacturers offering products that may be incorporated into the Work include, but are not limited to the following:
	a. Jay R. Smith Mfg Co; a division of Morris Group International.
	b. Josam Company.
	c. MIFAB, Inc.
	d. Precision Plumbing Products.
	e. Sioux Chief Manufacturing Company, Inc.
	f. Watts Water Technologies; a Watts company.
	g. Zurn Industries, LLC.

	2. Standard: ASSE 1018.
	3. Pressure Rating: 125 psig minimum.
	4. Body: Bronze.
	5. Inlet and Outlet Connections: NPS 1/2 threaded, union, or solder joint.
	6. Gravity Drain Outlet Connection: NPS 1/2 threaded or solder joint.
	7. Finish: Chrome plated, or rough bronze for units used with pipe or tube that is not chrome finished.

	B. Drainage-Type, Trap-Seal Primer Device:
	1. Manufacturers: Subject to compliance with requirements, available manufacturers offering products that may be incorporated into the Work include, but are not limited to the following:
	a. Jay R. Smith Mfg Co; a division of Morris Group International.
	b. MIFAB, Inc.
	c. Precision Plumbing Products.
	d. Zurn Industries, LLC.

	2. Standard: ASSE 1044, lavatory P-trap with NPS 3/8 minimum, trap makeup connection.
	3. Size: NPS 1-1/4 minimum.
	4. Material: Chrome-plated, cast brass.


	2.20 TRAP-SEAL PRIMER SYSTEMS
	A. Trap-Seal Primer Systems:
	1. Manufacturers: Subject to compliance with requirements, available manufacturers offering products that may be incorporated into the Work include, but are not limited to the following:
	a. Precision Plumbing Products.
	b. Sioux Chief Manufacturing Company, Inc.
	c. Zurn Industries, LLC.

	2. Standard: ASSE 1044.
	3. Inlet Size: NPS 3/4, ASTM B88, Type L; copper, water tubing.
	4. Cabinet: [Recessed] [Surface]-mounted steel box with stainless steel cover.
	5. Electric Controls: 24-hour timer, solenoid valve, and manual switch for 120 V ac power.
	a. Electrical Components, Devices, and Accessories: Listed and labeled as defined in NFPA 70, by a qualified testing agency, and marked for intended location and application.

	6. Vacuum Breaker: ASSE 1001.
	7. Number Outlets: [Four] [Six] [Eight].
	8. Size Outlets: [NPS 1/2] [NPS 5/8].


	2.21 FLEXIBLE CONNECTORS
	A. Manufacturers: Subject to compliance with requirements, available manufacturers offering products that may be incorporated into the Work include, but are not limited to the following:
	1. Flex-Hose Co., Inc.
	2. Mason Industries, Inc.
	3. Metraflex Company (The).

	B. Bronze-Hose Flexible Connectors: Corrugated-bronze tubing with bronze wire-braid covering and ends brazed to inner tubing.
	1. Working-Pressure Rating: Minimum [200 psig] [250 psig].
	2. End Connections NPS 2 and Smaller: Threaded copper pipe or plain-end copper tube.
	3. End Connections NPS 2-1/2 and Larger: Flanged copper alloy.

	C. Stainless Steel-Hose Flexible Connectors: Corrugated-stainless steel tubing with stainless steel wire-braid covering and ends welded to inner tubing.
	1. Working-Pressure Rating: Minimum [200 psig] [250 psig].
	2. End Connections NPS 2 and Smaller: Threaded steel-pipe nipple.
	3. End Connections NPS 2-1/2 and Larger: Flanged steel nipple.


	2.22 WATER METERS
	A. Displacement-Type Water Meters:
	1. Manufacturers: Subject to compliance with requirements, available manufacturers offering products that may be incorporated into the Work include, but are not limited to the following:
	a. Badger Meter, Inc.
	b. Carlon Meter.
	c. Master Meter, Inc.
	d. Mueller Systems, LLC; a subsidiary of Mueller Water Products, Inc.
	e. Neptune Technology Group Inc.
	f. Niagara Meters.
	g. Sensus; a Xylem brand.

	2. Standard: AWWA C700.
	3. Pressure Rating: 150-psig working pressure.
	4. Body Design: Nutating disc; totalization meter.
	5. Registration: In gallons or cubic feet as required by utility company.
	a. Remote Registration System: Encoder type complying with AWWA C707; modified with signal-transmitting assembly, low-voltage connecting wiring, and remote register assembly as required by utility company.
	1) System shall be capable of transmitting data using AMR/AMI technology.


	6. Case: [Bronze] [Stainless steel].
	7. End Connections: Threaded or flanged.

	B. Turbine-Type Water Meters:
	1. Manufacturers: Subject to compliance with requirements, available manufacturers offering products that may be incorporated into the Work include, but are not limited to the following:
	a. Badger Meter, Inc.
	b. Carlon Meter.
	c. Mueller Systems, LLC; a subsidiary of Mueller Water Products, Inc.
	d. Neptune Technology Group Inc.
	e. Niagara Meters.

	2. Standard: AWWA C701.
	3. Pressure Rating:  150 psig working pressure.
	4. Body Design: Turbine; totalization meter.
	5. Registration: In gallons or cubic feet as required by utility company.
	a. Remote Registration System: Encoder type complying with AWWA C707; modified with signal-transmitting assembly, low-voltage connecting wiring, and remote register assembly as required by utility company.
	1) System shall be capable of transmitting data using AMR/AMI technology.


	6. Case: [Bronze] [Epoxy-coated cast iron].
	7. End Connections: Threaded or flanged.

	C. Compound-Type Water Meters:
	1. Manufacturers: Subject to compliance with requirements, available manufacturers offering products that may be incorporated into the Work include, but are not limited to the following:
	a. Badger Meter, Inc.
	b. Mueller Systems, LLC; a subsidiary of Mueller Water Products, Inc.
	c. Neptune Technology Group Inc.
	d. Sensus; a Xylem brand.

	2. Standard: AWWA C702.
	3. Pressure Rating: 150-psig working pressure.
	4. Body Design: With integral mainline and bypass meters; totalization meter.
	5. Registration: In gallons or cubic feet as required by utility company.
	a. Remote Registration System: Encoder type complying with AWWA C707; modified with signal-transmitting assembly, low-voltage connecting wiring, and remote register assembly as required by utility company.
	1) System shall be capable of transmitting data using AMR/AMI technology.


	6. Case: [Bronze] [Coated ductile iron].
	7. End Connections: Flanged.

	D. Ultrasonic-Type Water Meters:
	1. Manufacturers: Subject to compliance with requirements, available manufacturers offering products that may be incorporated into the Work include, but are not limited to the following:
	a. Badger Meter, Inc.
	b. Master Meter, Inc.
	c. Neptune Technology Group Inc.

	2. Standard: Applicable portions of AWWA C700.
	3. Pressure Rating:  150 psig working pressure.
	4. Body Design: Ultrasonic open flow tube; totalization meter.
	5. Registration: In gallons or cubic feet as required by utility company.
	a. Remote Registration System: Encoder type complying with AWWA C707; modified with signal-transmitting assembly, low-voltage connecting wiring, and remote register assembly as required by utility company.
	1) System shall be capable of transmitting data using AMR/AMI technology.


	6. Case: [Bronze] [Stainless steel] [Engineered polymer] [Epoxy-coated ductile iron].
	7. End Connections: Threaded or flanged.



	PART 3 -  EXECUTION
	3.1 INSTALLATION OF PIPING SPECIALTIES
	A. Backflow Preventers: Install in each water supply to mechanical equipment and systems and to other equipment and water systems that may be sources of contamination. Comply with authorities having jurisdiction.
	1. Locate backflow preventers in same room as connected equipment or system.
	2. Install drain for backflow preventers with atmospheric-vent drain connection with air-gap fitting, fixed air-gap fitting, or equivalent positive pipe separation of at least two pipe diameters in drain piping and pipe-to-floor drain. Locate air-gap ...
	3. Do not install bypass piping around backflow preventers.

	B. Water Regulators: Install with inlet and outlet shutoff valves. Install pressure gauges on inlet and outlet.
	C. Water Control Valves: Install with inlet and outlet shutoff valves. Install pressure gauges on inlet and outlet.
	D. Automatic Water Shutoff Valves: Test for signal strength before valve installation. Install automatic shutoff valve downstream from main domestic water shutoff valve. Install valve controller in an accessible location with sensors in areas where wa...
	E. Balancing Valves: Install in locations where they can easily be adjusted. Set at indicated design flow rates.
	F. Temperature-Actuated, Water Mixing Valves: Install with check stops or shutoff valves on inlets and with shutoff valve on outlet.
	1. Install cabinet-type units recessed in or surface mounted on wall as specified.

	G. Y-Pattern Strainers: For water, install on supply side of each [control valve] [water pressure-reducing valve] [solenoid valve] [and] [pump].
	H. Outlet Boxes: Install boxes recessed in wall or surface mounted on wall. Install 1-1/2-by-3-1/2-inch fire-retardant-treated-wood blocking, wall reinforcement between studs. Comply with requirements for fire-retardant-treated-wood blocking in Sectio...
	I. Hose Stations: Install with check stops or shutoff valves on inlets and with thermometer on outlet.
	1. Install cabinet-type units recessed in or surface mounted on wall as specified. Install 1-1/2-by-3-1/2-inch fire-retardant-treated-wood blocking, wall reinforcement between studs. Comply with requirements for fire-retardant-treated-wood blocking in...

	J. Ground Hydrants: Install with 1 cu. yd. of crushed gravel around drain hole. Set ground hydrants with box flush with grade.
	K. Nonfreeze, Draining-Type Post Hydrants: Install with 1 cu. yd. of crushed gravel around drain hole. Set post hydrants in concrete paving or in 1 cu. ft. of concrete block at grade.
	L. Nonfreeze, Nondraining-Type Post Hydrants: Set in concrete or pavement.
	M. Nonfreeze, Sanitary Yard Hydrants: Set with riser pipe in concrete or pavement. Do not encase canister in concrete.
	N. Nonfreeze, Draining-Type Roof Hydrants: Install with drain connection piped to nearest floor drain or to the exterior.
	O. Water-Hammer Arresters: Install in water piping in accordance with PDI-WH 201.
	P. Supply-Type, Trap-Seal Primer Device: Install with outlet piping pitched down toward drain trap a minimum of 1 percent, and connect to floor-drain body, trap, or inlet fitting. Adjust valve for proper flow.
	Q. Drainage-Type, Trap-Seal Primer Device: Install as lavatory trap with outlet piping pitched down toward drain trap a minimum of 1 percent, and connect to floor-drain body, trap, or inlet fitting.
	R. Trap-Seal Primer Systems: Install with outlet piping pitched down toward drain trap a minimum of 1 percent, and connect to floor-drain body, trap, or inlet fitting. Adjust system for proper flow.

	3.2 PIPING CONNECTIONS
	A. Drawings indicate general arrangement of piping, fittings, and specialties.
	B. When installing piping specialties adjacent to equipment and machines, allow space for service and maintenance.

	3.3 ELECTRICAL CONNECTIONS
	A. Connect wiring in accordance with Section 260519 "Low-Voltage Electrical Power Conductors and Cables."
	B. Ground equipment in accordance with Section 260526 "Grounding and Bonding for Electrical Systems."
	C. Install electrical devices furnished by manufacturer, but not factory mounted, in accordance with NFPA 70 and NECA 1.

	3.4 CONTROL CONNECTIONS
	A. Connect control wiring in accordance with Section 260523 "Control-Voltage Electrical Power Cables."

	3.5 IDENTIFICATION
	A. Plastic Labels for Equipment: Install engraved plastic-laminate equipment nameplate or sign on or near each of the following:
	1. Vacuum breakers.
	2. Backflow preventers.
	3. Water pressure-reducing valves.
	4. Automatic water shutoff valve systems.
	5. Balancing valves.
	6. Temperature-actuated, water mixing valves.
	7. Outlet boxes.
	8. Hose stations.
	9. Wall hydrants.
	10. Ground hydrants.
	11. Post hydrants.
	12. Roof hydrants.
	13. Trap-seal primer device.
	14. Trap-seal primer systems.
	15. Water meters.

	B. Distinguish among multiple units, inform operator of operational requirements, indicate safety and emergency precautions, and warn of hazards and improper operations, in addition to identifying unit. Nameplates and signs are specified in Section 22...

	3.6 ADJUSTING
	A. Set field-adjustable pressure set points of water pressure-reducing valves.
	B. Set field-adjustable flow set points of balancing valves.
	C. Set field-adjustable temperature set points of temperature-actuated, water mixing valves.
	D. Adjust each [pressure vacuum breaker] [reduced-pressure-principle backflow preventer] [double-check, backflow-prevention assembly] [and] [double-check, detector-assembly backflow preventer] in accordance with manufacturer's written instructions, au...

	3.7 FIELD QUALITY CONTROL
	A. Testing Agency:  Owner will engage a qualified testing agency to perform tests and inspections.
	B. Manufacturer's Field Service: Engage a factory-authorized service representative to test and inspect components, assemblies, and equipment installations, including connections.
	C. Perform the following tests and inspections with the assistance of a factory-authorized service representative.
	1. Test each [pressure vacuum breaker] [reduced-pressure-principle backflow preventer] [double-check, backflow-prevention assembly] [and] [double-check, detector-assembly backflow preventer] according to authorities having jurisdiction and the device'...
	2. Leak Test: After installation, charge system and test for leaks. Repair leaks and retest until no leaks exist.
	3. Operational Test: After electrical circuitry has been energized, start units to confirm unit operation.
	4. Test and adjust controls and safeties. Replace damaged and malfunctioning controls and equipment.

	D. Domestic water piping specialties will be considered defective if they do not pass tests and inspections.
	E. Prepare test and inspection reports.



	221123.21 FL - Inline, Domestic-Water Pumps
	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. Section Includes:
	1. In-line, sealless centrifugal pumps.
	2. Horizontally mounted, in-line, separately coupled centrifugal pumps.
	3. Horizontally mounted, in-line, close-coupled centrifugal pumps.
	4. Vertically mounted, in-line, close-coupled centrifugal pumps.


	1.3 ACTION SUBMITTALS
	A. Product Data: For each type of product. Include construction materials, rated capacities, certified performance curves with operating points plotted on curves, operating characteristics, electrical characteristics, and furnished specialties and acc...

	1.4 INFORMATIONAL SUBMITTALS
	A. Coordination Drawings: Detail pumps and adjacent equipment. Show support locations, type of support, weight on each support, required clearances, and other details, drawn to scale, on which the following items are shown and coordinated with each ot...
	1. Structural members to which pumps will be attached.
	2. Size and location of initial access modules for acoustical tile.

	B. Seismic Qualification Data: Certificates, for inline, domestic-water pumps, accessories, and components, from manufacturer.
	1. Basis for Certification: Indicate whether withstand certification is based on actual test of assembled components or on calculation.
	2. Dimensioned Outline Drawings of Equipment Unit: Identify center of gravity and locate and describe mounting and anchorage provisions.
	3. Detailed description of equipment anchorage devices on which the certification is based and their installation requirements.

	C. Field quality-control reports.

	1.5 CLOSEOUT SUBMITTALS
	A. Operation and Maintenance Data: For inline, domestic-water pumps to include in operation and maintenance manuals.

	1.6 DELIVERY, STORAGE, AND HANDLING
	A. Retain shipping flange protective covers and protective coatings during storage.
	B. Protect bearings and couplings against damage.
	C. Comply with pump manufacturer's written instructions for handling.


	PART 2 -  PRODUCTS
	2.1 PERFORMANCE REQUIREMENTS
	A. Electrical Components, Devices, and Accessories: Listed and labeled as defined in NFPA 70, by a qualified testing agency, and marked for intended location and application.
	B. UL Compliance: UL 778 for motor-operated water pumps.
	C. Drinking Water System Components - Health Effects and Drinking Water System Components - Lead Content Compliance: NSF 61 and NSF 372.
	D. Seismic Performance: Inline, domestic-water pumps shall withstand the effects of earthquake motions determined according to [ASCE/SEI 7].
	1. The term "withstand" means "the unit will remain in place without separation of any parts when subjected to the seismic forces specified and the unit will be fully operational after the seismic event."
	2. Component Importance Factor: [1.5] [1.0].


	2.2 IN-LINE, SEALLESS CENTRIFUGAL PUMPS
	A. Description: Factory-assembled and -tested, in-line, close-coupled, canned-motor, sealless, overhung-impeller centrifugal pumps.
	B. Manufacturers: Subject to compliance with requirements, available manufacturers offering products that may be incorporated into the Work include, but are not limited to the following:
	1. Flo Fab Inc.
	2. Grundfos Pumps Corporation.
	3. Taco Comfort Solutions.
	4. WILO USA LLC - WILO Canada Inc.

	C. Capacities and Characteristics:
	1. Capacity: <Insert gpm>.
	2. Total Dynamic Head: <Insert feet>.
	3. Inlet and Outlet Size: <Insert NPS>.
	4. Pump Speed: <Insert rpm>.
	5. Pump Control: [Pressure switch] [Thermostat] [Timer].
	6. Motor Horsepower: <Insert value> HP.
	7. Electrical Characteristics:
	a. Volts: [120] V.
	b. Phase: [Single] phase.
	c. Hertz: [60] Hz.
	d. Full-Load Amperes: <Insert value> A.
	e. Minimum Circuit Ampacity: <Insert number> A.
	f. Maximum Overcurrent Protection: <Insert number> A.


	D. Pump Construction:
	1. Pump and Motor Assembly: Hermetically sealed, replaceable-cartridge type with motor and impeller on common shaft and designed for installation with pump and motor shaft horizontal.
	2. Minimum Working Pressure: [125 psig].
	3. Maximum Continuous Operating Temperature: [220 deg F].
	4. Casing: [Cast iron] [Bronze] [Stainless steel], with threaded or companion-flange connections.
	5. Impeller: [Plastic] [composite] [or] [stainless steel].
	6. Motor: [Single] [Three] speed.


	2.3 HORIZONTALLY MOUNTED, IN-LINE, SEPARATELY COUPLED CENTRIFUGAL PUMPS
	A. Description: Factory-assembled and -tested, in-line, single-stage, separately coupled, overhung-impeller centrifugal pumps designed for installation with pump and motor shafts mounted horizontal.
	B. Manufacturers: Subject to compliance with requirements, available manufacturers offering products that may be incorporated into the Work include, but are not limited to the following:
	1. Bell & Gossett; a Xylem brand.
	2. MEPCO, LLC.
	3. Taco Comfort Solutions.
	4. Thrush Co. Inc.

	C. Capacities and Characteristics:
	1. Capacity: <Insert gpm>.
	2. Total Dynamic Head: <Insert feet>.
	3. Inlet and Outlet Size: <Insert NPS>.
	4. Pump Speed: <Insert rpm>.
	5. Pump Control: [Pressure switch] [Thermostat] [Timer].
	6. Motor Horsepower: <Insert value>.
	7. Electrical Characteristics:
	a. Volts: [120] [240] V.
	b. Phases: [Single] [Three] phase.
	c. Hertz: [60] Hz.
	d. Full-Load Amperes: <Insert number> A.
	e. Minimum Circuit Ampacity: <Insert number> A.
	f. Maximum Overcurrent Protection: <Insert number> A.


	D. Pump Construction:
	1. Casing:
	a. Radially split [bronze] [cast iron] [or] [stainless steel] with threaded companion-flange connections for pumps with NPS 2 pipe connections and flanged connections for pumps with NPS 2-1/2 pipe connections.
	b. Built to permit servicing of pump internals without disturbing the casing or the suction and discharge piping.
	c. Gauge port tappings at suction and discharge nozzles.

	2. Impeller: [Bronze] [or] [stainless steel], statically and dynamically balanced, closed, and keyed to shaft.
	3. Shaft and Shaft Sleeve: Steel shaft, with copper-alloy shaft sleeve.
	4. Shaft Coupling: Flexible, capable of absorbing torsional vibration and shaft misalignment.
	5. Seal: Mechanical, with [carbon-steel rotating ring, stainless-steel spring, ceramic seat, and rubber bellows and gasket].
	6. Bearings: [Grease-lubricated] [or] [permanently lubricated] ball type.
	7. Minimum Working Pressure: [125 psig] [175 psig].
	8. Continuous Operating Temperature: [200 deg F].

	E. Motor: Single speed, with permanently lubricated ball bearings; and [resiliently] [or] [rigidly] mounted to pump casing.

	2.4 HORIZONTALLY MOUNTED, IN-LINE, CLOSE-COUPLED CENTRIFUGAL PUMPS
	A. Description: Factory-assembled and -tested, in-line, single-stage, close-coupled, overhung-impeller centrifugal pumps designed for installation with pump and motor shaft mounted horizontal.
	B. Manufacturers: Subject to compliance with requirements, available manufacturers offering products that may be incorporated into the Work include, but are not limited to the following:
	1. Alyan Pump Company.
	2. Bell & Gossett; a Xylem brand.
	3. MEPCO, LLC.
	4. Pentair Aurora; Pentair Pump Group.
	5. Taco Comfort Solutions.
	6. Thrush Co. Inc.

	C. Capacities and Characteristics:
	1. Capacity: <Insert gpm>.
	2. Total Dynamic Head: <Insert feet>.
	3. Inlet and Outlet Size: <Insert NPS>.
	4. Pump Control: [Pressure switch] [Thermostat] [Timer].
	5. Pump Speed: <Insert rpm>.
	6. Motor Horsepower: <Insert value>.
	7. Electrical Characteristics:
	a. Volts: [120] [240] V.
	b. Phases: [Single] [Three] phase.
	c. Hertz: [60] Hz.
	d. Full-Load Amperes: <Insert number> A.
	e. Minimum Circuit Ampacity: <Insert number> A.
	f. Maximum Overcurrent Protection: <Insert number> A.


	D. Pump Construction:
	1. Casing:
	a. Radially split [bronze] [brass] [or] [cast iron] with threaded companion-flange connections for pumps with NPS 2 pipe connections and flanged connections for pumps with NPS 2-1/2 pipe connections.
	b. Built to permit servicing of pump internals without disturbing the casing or the suction and discharge piping.
	c. Gauge port tappings at suction and discharge nozzles.

	2. Impeller: [Bronze] [or] [brass], statically and dynamically balanced, closed, and keyed to shaft.
	3. Shaft and Shaft Sleeve: Steel shaft with deflector, with copper-alloy shaft sleeve. Include water slinger on shaft between motor and seal.
	4. Shaft Coupling: Flexible, capable of absorbing torsional vibration and shaft misalignment.
	5. Seal: Mechanical, with [carbon-steel rotating ring, stainless-steel spring, ceramic seat, and rubber bellows and gasket].
	6. Bearings: [Grease-lubricated] [or] [permanently lubricated] ball type.
	7. Minimum Working Pressure: [175 psig].
	8. Continuous Operating Temperature: [225 deg F].

	E. Motor: Single speed, with grease-lubricated ball bearings; [resiliently] [or] [rigidly] mounted to pump casing.

	2.5 VERTICALLY MOUNTED, IN-LINE, CLOSE-COUPLED CENTRIFUGAL PUMPS
	A. Description: Factory-assembled and -tested, in-line, single-stage, close-coupled, overhung-impeller centrifugal pumps designed for installation with pump and motor shaft mounted vertical.
	B. Manufacturers: Subject to compliance with requirements, available manufacturers offering products that may be incorporated into the Work include, but are not limited to the following:
	1. Alyan Pump Company.
	2. Armstrong Fluid Technology.
	3. Bell & Gossett; a Xylem brand.
	4. Flo Fab Inc.
	5. Grundfos Pumps Corporation.
	6. MEPCO, LLC.
	7. PACO Pumps; Grundfos Pumps Corporation, USA.
	8. Pentair Aurora; Pentair Pump Group.
	9. Taco Comfort Solutions.
	10. Thrush Co. Inc.
	11. Weinman Division.

	C. Capacities and Characteristics:
	1. Capacity: <Insert gpm>.
	2. Total Dynamic Head: <Insert feet>.
	3. Casing Material: [Bronze] [Cast iron].
	4. Impeller Material: [ASTM B584, cast bronze] [ASTM B584, cast bronze or stainless steel] [Stainless steel].
	5. Minimum Operating Pressure: 175 psig.
	6. Maximum Continuous Operating Temperature: 225 deg F.
	7. Inlet and Outlet Size: <Insert NPS>.
	8. Pump Control: [Pressure switch] [Thermostat] [Timer].
	9. Pump Speed: <Insert rpm>.
	10. Motor Horsepower: <Insert value>.
	11. Electrical Characteristics:
	a. Volts: [120] [240] V.
	b. Phases: [Single] [Three] phase.
	c. Hertz: [60] Hz.
	d. Full-Load Amperes: <Insert number> A.
	e. Minimum Circuit Ampacity: <Insert number> A.
	f. Maximum Overcurrent Protection: <Insert number> A.


	D. Pump Construction:
	1. Casing: Radially split [bronze] [cast or ductile iron], with wear rings and threaded companion-flange connections for pumps with NPS 2 pipe connections and flanged connections for pumps with NPS 2-1/2 pipe connections.[ Include pump manufacturer's ...
	2. Impeller: [Bronze] [brass] [or] [stainless steel], statically and dynamically balanced, closed, and keyed to shaft.
	3. Shaft and Shaft Sleeve: [Steel] [or] [stainless-steel] shaft, with copper-alloy shaft sleeve.
	4. Shaft Coupling: Flexible or rigid type if pump is provided with coupling.
	5. Seal: Mechanical, with carbon-steel rotating ring, stainless-steel spring, ceramic seat, and rubber bellows and gasket. Include water slinger on shaft between motor and seal.
	6. Bearings: Oil-lubricated; bronze-journal or ball type.
	7. Minimum Working Pressure: [175 psig].
	8. Continuous Operating Temperature: [225 deg F].

	E. Motor: Single speed, with grease-lubricated ball bearings; rigidly mounted to pump casing.

	2.6 MOTORS
	A. Comply with NEMA designation, temperature rating, service factor, enclosure type, and efficiency requirements for motors specified in Section 220513 "Common Motor Requirements for Plumbing Equipment."
	1. Motor Sizes: Minimum size as indicated. If not indicated, large enough so driven load will not require motor to operate in service factor range above 1.0.


	2.7 CONTROLS
	A. Pressure Switches: Electric, adjustable for control of [water-supply] pump.
	1. Type: Water-immersion pressure sensor, for installation in piping.
	2. Enclosure: NEMA 250, [Type 4X].
	3. Operation of Pump: On or off.
	4. Transformer: Provide if required.
	5. Power Requirement: [24 V ac] [120 V ac].
	6. Settings: Start pump at <Insert pressure> and stop pump at <Insert pressure>.

	B. Thermostats: Electric; adjustable for control of [hot-water circulation] pump.
	1. Type: Water-immersion temperature sensor, for installation in piping.
	2. Range: [50 to 125 deg F] [65 to 200 deg F] [100 to 240 deg F].
	3. Enclosure: NEMA 250, [Type 4X].
	4. Operation of Pump: On or off.
	5. Transformer: Provide if required.
	6. Power Requirement: [24 V ac] [120 V ac].
	7. Settings: Start pump at [105 deg F] [110 deg F] [115 deg F] and stop pump at [120 deg F] [125 deg F].

	C. Timers: Electric, for control of [hot-water circulation] pump.
	1. Type: Programmable, [seven-day] clock with manual override on-off switch.
	2. Enclosure: NEMA 250, [Type 1], suitable for wall mounting.
	3. Operation of Pump: On or off.
	4. Transformer: Provide if required.
	5. Power Requirement: [24 V ac] [120 V ac].
	6. Programmable Sequence of Operation: [Up to two on-off cycles each day for seven days].

	D. Time-Delay Relays: Electric, for control of hot-water circulation pump between water heater and connected hot-water storage tank.
	1. Type: Adjustable time-delay relay.
	2. Range: Up to five minutes.
	3. Setting: Five minutes.
	4. Enclosure: NEMA 250, [Type 4X].
	5. Operation of Pump: On or off.
	6. Transformer: Provide if required.
	7. Power Requirement: [24 V ac] [120 V ac].
	8. Programmable Sequence of Operation: Limit pump operation to periods of burner operation, plus maximum five minutes after the burner stops.



	PART 3 -  EXECUTION
	3.1 EXAMINATION
	A. Examine roughing-in for domestic-water-piping system to verify actual locations of piping connections before pump installation.

	3.2 PUMP INSTALLATION
	A. Comply with HI 1.4.
	B. Mount pumps in orientation complying with manufacturer's written instructions.
	C. Pump Mounting:
	1. Install vertically mounted, in-line, close-coupled centrifugal pumps with cast-iron base mounted on concrete base using vibration isolation type and deflection as specified in [Section 220548 "Vibration and Seismic Controls for Plumbing Piping and ...
	2. Install dowel rods to connect concrete base to concrete floor. Unless otherwise indicated, install dowel rods on 18-inch centers around the full perimeter of concrete base.
	3. For supported equipment, install epoxy-coated anchor bolts that extend through concrete base and anchor into structural concrete floor.
	4. Place and secure anchorage devices. Use setting drawings, templates, diagrams, instructions, and directions furnished with items to be embedded.
	5. Install anchor bolts to elevations required for proper attachment to supported equipment.

	D. Install continuous-thread hanger rods and vibration isolation of size required to support pump weight.
	1. Comply with requirements for vibration isolation devices specified in [Section 220548 "Vibration and Seismic Controls for Plumbing Piping and Equipment."] [Section 220548.13 "Vibration Controls for Plumbing Piping and Equipment."] Fabricate bracket...
	2. Comply with requirements for hangers and supports specified in Section 220529 "Hangers and Supports for Plumbing Piping and Equipment."

	E. Install pressure switches in water-supply piping.
	F. Install thermostats in hot-water return piping.
	G. Install timers [on wall in engineer's office].
	H. Install time-delay relays in piping between water heaters and hot-water storage tanks.

	3.3 PIPING CONNECTIONS
	A. Comply with requirements for piping specified in Section 221116 "Domestic Water Piping." Drawings indicate general arrangement of piping, fittings, and specialties.
	B. Where installing piping adjacent to inline, domestic-water pumps, allow space for service and maintenance.
	C. Connect domestic water piping to pumps. Install suction and discharge piping equal to or greater than size of pump nozzles.
	1. Install flexible connectors adjacent to pumps in suction and discharge piping of the following pumps:
	a. Horizontally mounted, in-line, separately coupled centrifugal pumps.
	b. Horizontally mounted, in-line, close-coupled centrifugal pumps.
	c. Vertically mounted, in-line, close-coupled centrifugal pumps.
	d. Comply with requirements for flexible connectors specified in Section 221116 "Domestic Water Piping."


	D. Install shutoff valve and strainer on suction side of each pump, and check, shutoff, and throttling valves on discharge side of each pump. Install valves same size as connected piping. Comply with requirements for strainers specified in Section 221...
	1. Section 220523.12 "Ball Valves for Plumbing Piping."
	2. Section 220523.13 "Butterfly Valves for Plumbing Piping."
	3. Section 220523.14 "Check Valves for Plumbing Piping."
	4. Section 220523.15 "Gate Valves for Plumbing Piping."
	5. Install pressure gauge[ and snubber] at suction of each pump and pressure gauge[ and snubber] at discharge of each pump. Install at integral pressure-gauge tappings where provided or install pressure-gauge connectors in suction and discharge piping...


	3.4 CONTROL CONNECTIONS
	A. Install control and electrical power wiring to field-mounted control devices.
	B. Connect control wiring between temperature controllers and devices.
	C. Interlock pump between water heater and hot-water storage tank with water heater burner and time-delay relay.

	3.5 IDENTIFICATION
	A. Identify system components. Comply with requirements for identification specified in Section 220553 "Identification for Plumbing Piping and Equipment" for identification of pumps.

	3.6 FIELD QUALITY CONTROL
	A. Manufacturer's Field Service: Engage a factory-authorized service representative to test and inspect components, assemblies, and equipment installations, including connections.
	B. Perform tests and inspections with the assistance of a factory-authorized service representative.
	C. Tests and Inspections:
	1. Leak Test: After installation, charge system and test for leaks. Repair leaks and retest until no leaks exist.
	2. Operational Test: After electrical circuitry has been energized, start units to confirm proper motor rotation and unit operation.
	3. Test and adjust controls and safeties. Replace damaged and malfunctioning controls and equipment.

	D. Inline, domestic-water pump will be considered defective if it does not pass tests and inspections.
	E. Prepare test and inspection reports.

	3.7 STARTUP SERVICE
	A. Engage a factory-authorized service representative to perform startup service.
	1. Complete installation and startup checks according to manufacturer's written instructions.
	2. Check piping connections for tightness.
	3. Clean strainers on suction piping.
	4. Set [pressure switches,] [thermostats,] [timers,] [and] [time-delay relays] for automatic starting and stopping operation of pumps.
	5. Perform the following startup checks for each pump before starting:
	a. Verify bearing lubrication.
	b. Verify that pump is free to rotate by hand and that pump for handling hot liquid is free to rotate with pump hot and cold. If pump is bound or drags, do not operate until cause of trouble is determined and corrected.
	c. Verify that pump is rotating in the correct direction.

	6. Prime pump by opening suction valves and closing drains and prepare pump for operation.
	7. Start motor.
	8. Open discharge valve slowly.
	9. Adjust temperature settings on thermostats.
	10. Adjust timer settings.


	3.8 ADJUSTING
	A. Adjust inline, domestic-water pumps to function smoothly, and lubricate as recommended by manufacturer.
	B. Adjust initial temperature set points.
	C. Set field-adjustable switches and circuit-breaker trip ranges as indicated.



	221316 FL - Sanitary Waste and Vent Piping
	PART 1 -  GENERAL
	1.1 SUMMARY
	A. Section Includes:
	1. Hub-and-spigot, cast-iron soil pipe and fittings.
	2. Hubless, cast-iron soil pipe and fittings.
	3. Galvanized-steel pipe and fittings.
	4. Stainless steel drainage pipe and fittings.
	5. Ductile-iron pipe and fittings.
	6. Copper tube and fittings.
	7. ABS pipe and fittings.
	8. PVC pipe and fittings.
	9. Specialty pipe fittings.
	10. Encasement for underground metal piping.

	B. Related Requirements:
	1. Section 221313 "Facility Sanitary Sewers" for sanitary sewerage piping and structures outside the building.
	2. Section 221329 "Sanitary Sewerage Pumps" for effluent and sewage pumps.
	3. Section 226600 "Chemical-Waste Systems for Laboratory and Healthcare Facilities" for chemical-waste and vent piping systems.


	1.2 ACTION SUBMITTALS
	A. Product Data: For each type of product.
	B. Shop Drawings: For hubless, single-stack drainage system. Include plans, elevations, sections, and details.

	1.3 INFORMATIONAL SUBMITTALS
	A. Coordination Drawings: Plans and elevations or Building Information Model (BIM) drawn to scale, showing items described in this Section and coordinated with all building trades.
	B. Seismic Qualification Certificates: For waste and vent piping, accessories, and components, from manufacturer.
	1. Basis for Certification: Indicate whether withstand certification is based on actual test of assembled components or on calculation.
	2. Detailed description of piping anchorage devices on which the certification is based and their installation requirements.

	C. Field quality-control reports.

	1.4 FIELD CONDITIONS
	A. Interruption of Existing Sanitary Waste Service: Do not interrupt service to facilities occupied by Owner or others unless permitted under the following conditions and then only after arranging to provide temporary service in accordance with requir...
	1. Notify Owner no fewer than two days in advance of proposed interruption of sanitary waste service.
	2. Do not proceed with interruption of sanitary waste service without Owner's written permission.


	1.5 WARRANTY
	A. Listed manufacturers to provide labeling and warranty of their respective products.


	PART 2 -  PRODUCTS
	2.1 PERFORMANCE REQUIREMENTS
	A. Components and installation are capable of withstanding the following minimum working pressure unless otherwise indicated:
	1. Soil, Waste, and Vent Piping:  10 ft. head of water.
	2. Waste, Force-Main Piping: [50 psig] [100 psig] [150 psig] <Insert pressure>.

	B. Seismic Performance: Soil, waste, and vent piping and support and installation to withstand the effects of earthquake motions determined in accordance with ASCE/SEI 7. See Section 220548 "Vibration and Seismic Controls for Plumbing Piping and Equip...
	1. The term "withstand" means "the unit will remain in place without separation of any parts from the device when subjected to the seismic forces specified[ and the unit will be fully operational after the seismic event]."
	2. Component Importance Factor: [1.5] [1.0].


	2.2 PIPING MATERIALS
	A. Piping materials to bear label, stamp, or other markings of specified testing agency.
	B. Comply with requirements in "Piping Schedule" Article for applications of pipe, tube, fitting materials, and joining methods for specific services, service locations, and pipe sizes.

	2.3 HUB-AND-SPIGOT, CAST-IRON SOIL PIPE AND FITTINGS
	A. Manufacturers: Subject to compliance with requirements, available manufacturers offering products that may be incorporated into the Work include, but are not limited to, the following:
	1. AB & I Foundry; a part of the McWane family of companies.
	2. Charlotte Pipe and Foundry Company.
	3. Tyler Pipe; a part of McWane family of companies.

	B. Pipe and Fittings:
	1. Marked with CISPI collective trademark.
	2. ASTM A74, service and extra-heavy cast iron.

	C. Gaskets: ASTM C564, rubber.
	D. Caulking Materials: ASTM B29, pure lead and oakum or hemp fiber.

	2.4 HUBLESS, CAST-IRON SOIL PIPE AND FITTINGS
	A. Manufacturers: Subject to compliance with requirements, available manufacturers offering products that may be incorporated into the Work include, but are not limited to the following:
	1. AB & I Foundry; a part of the McWane family of companies.
	2. Charlotte Pipe and Foundry Company.
	3. Tyler Pipe; a part of McWane family of companies.

	B. Pipe and Fittings:
	1. Marked with CISPI collective trademark.
	2. ASTM A888 or CISPI 301.

	C. Single-Stack Aerator Fittings: ASME B16.45, hubless, cast-iron aerator and deaerator drainage fittings.
	1. Manufacturers: Subject to compliance with requirements, available manufacturers offering products that may be incorporated into the Work include, but are not limited to the following:
	a. Conine Manufacturing Co., Inc.
	b. SE Sovent.


	D. CISPI, Hubless-Piping Couplings:
	1. Manufacturers: Subject to compliance with requirements, available manufacturers offering products that may be incorporated into the Work include, but are not limited to the following:
	a. ANACO-Husky.
	b. Charlotte Pipe and Foundry Company.
	c. Dallas Specialty & Mfg. Co.
	d. Fernco Inc.
	e. Ideal Tridon Group.
	f. Josam Company.
	g. MIFAB, Inc.
	h. Matco-Norca.
	i. Mission Rubber Company, LLC; a division of MCP Industries.
	j. Tyler Pipe; a subsidiary of McWane Inc.

	2. Standards: ASTM C1277 and CISPI 310.
	3. Description: Stainless steel corrugated shield with stainless steel bands and tightening devices; and ASTM C564, rubber sleeve with integral, center pipe stop.

	E. Heavy-Duty, Hubless-Piping Couplings:
	1. Manufacturers: Subject to compliance with requirements, available manufacturers offering products that may be incorporated into the Work include, but are not limited to the following:
	a. AB & I Foundry; a part of the McWane family of companies.
	b. ANACO-Husky.
	c. Charlotte Pipe and Foundry Company.
	d. Clamp-All Corp.
	e. Dallas Specialty & Mfg. Co.
	f. Ideal Tridon Group.
	g. MIFAB, Inc.
	h. Mission Rubber Company, LLC; a division of MCP Industries.
	i. Tyler Pipe; a subsidiary of McWane Inc.

	2. Standards: ASTM C1277 and ASTM C1540.
	3. Description: Stainless steel shield with stainless steel bands and tightening devices; and ASTM C564, rubber sleeve with integral, center pipe stop.


	2.5 GALVANIZED-STEEL PIPE AND FITTINGS
	A. Manufacturers: Subject to compliance with requirements, available manufacturers offering products that may be incorporated into the Work include, but are not limited to the following:
	1. U.S. Steel.
	2. Wheatland Tube; Zekelman Industries.

	B. Galvanized-Steel Pipe: ASTM A53/A53M, Type E, standard-weight cast iron. Include square-cut-grooved or threaded ends matching joining method.
	C. [Galvanized-]Cast-Iron Drainage Fittings: ASME B16.12, threaded.
	D. Steel Pipe Pressure Fittings:
	1. [Galvanized-]Steel Pipe Nipples: ASTM A733, made of ASTM A53/A53M or ASTM A106/A106M, Schedule 40, seamless steel pipe. Include ends matching joining method.
	2. Malleable-Iron Unions: ASME B16.39, Class 150, hexagonal-stock body with ball-and-socket, metal-to-metal, bronze seating surface; and female threaded ends.
	3. [Galvanized-]Gray-Iron, Threaded Fittings: ASME B16.4, Class 125, standard pattern.

	E. Cast-Iron Flanges: ASME B16.1, Class 125.
	1. Flange Gasket Materials: ASME B16.21, full-face, flat, nonmetallic, asbestos-free, 1/8-inch maximum thickness unless thickness or specific material is indicated.
	2. Flange Bolts and Nuts: ASME B18.2.1, carbon steel unless otherwise indicated.

	F. Grooved-Joint, Galvanized-Steel-Pipe Appurtenances:
	1. Manufacturers: Subject to compliance with requirements, available manufacturers offering products that may be incorporated into the Work include, but are not limited to the following:
	a. Anvil International/Smith-Cooper International; Tailwind Capital, LLC.
	b. Shurjoint; a part of Aalberts Integrated piping Systems.
	c. Smith-Cooper International.
	d. Star Pipe Products.
	e. Victaulic Company.

	2. Galvanized, Grooved-End Fittings for Galvanized-Steel Piping: ASTM A536, ductile-iron castings; ASTM A47/A47M, malleable-iron castings; ASTM A234/A234M, forged steel fittings; or ASTM A106/A106M, steel pipes with dimensions matching ASTM A53/A53M, ...
	3. Grooved Mechanical Couplings for Galvanized-Steel Piping: ASTM F1476, Type I. Include ferrous housing sections with continuous curved keys, EPDM-rubber gasket suitable for hot and cold water, and bolts and nuts.


	2.6 STAINLESS STEEL DRAINAGE PIPE AND FITTINGS
	A. Manufacturers: Subject to compliance with requirements, available manufacturers offering products that may be incorporated into the Work include, but are not limited to the following:
	1. Anvil International/Smith-Cooper International; Tailwind Capital, LLC.
	2. BLÜCHER; A Watts brand.
	3. Josam Company.

	B. Description: Comply with requirements of ASME A112.3.1 drainage pattern.
	C. Material: [Type 304 stainless steel] [Type 316L stainless steel] [Type 304 or 316L stainless steel].
	D. Pipe Construction: Seamless.
	E. Internal Sealing Rings: [EPDM] [NBR] <Insert material> [, marked or color-coded for the application].
	F. Joints: Single or double, socket and spigot ends.

	2.7 DUCTILE-IRON PIPE AND FITTINGS
	A. Manufacturers: Subject to compliance with requirements, available manufacturers offering products that may be incorporated into the Work include, but are not limited to the following:
	1. American Cast Iron Pipe Company.
	2. McWane Ductile.
	3. U.S. Pipe, a Forterra company.

	B. Ductile-Iron, Mechanical-Joint Piping:
	1. Ductile-Iron Pipe: AWWA C151/A21.51, with mechanical-joint bell and plain spigot ends unless grooved or flanged ends are indicated.
	2. Ductile-Iron Fittings: AWWA C110/A21.10, mechanical-joint, ductile- or gray-iron standard pattern or AWWA C153/A21.53, ductile-iron compact pattern.
	3. Glands, Gaskets, and Bolts: AWWA C111/A21.11, ductile- or gray-iron glands, rubber gaskets, and steel bolts.

	C. Ductile-Iron, Push-on-Joint Piping:
	1. Ductile-Iron Pipe: AWWA C151/A21.51, with push-on-joint bell and plain spigot ends unless grooved or flanged ends are indicated.
	2. Ductile-Iron Fittings: AWWA C110/A21.10, push-on-joint, ductile- or gray-iron standard pattern or AWWA C153/A21.53, ductile-iron compact pattern.
	3. Gaskets: AWWA C111/A21.11, rubber.

	D. Ductile-Iron, Grooved-Joint Piping: AWWA C151/A21.51, with round-cut-grooved ends in accordance with AWWA C606.
	E. Ductile-Iron, Grooved-End Pipe Appurtenances:
	1. Manufacturers: Subject to compliance with requirements, available manufacturers offering products that may be incorporated into the Work include, but are not limited to the following:
	a. Anvil International/Smith-Cooper International; Tailwind Capital, LLC.
	b. Shurjoint; a part of Aalberts Integrated piping Systems.
	c. Smith-Cooper International.
	d. Star Pipe Products.
	e. Victaulic Company.

	2. Grooved-End, Ductile-Iron Fittings: ASTM A536, ductile-iron castings, with dimensions matching AWWA C110/A 21.10, ductile-iron pipe or AWWA C153/A 21.53, ductile-iron fittings, and complying with AWWA C606 for grooved ends.
	3. Grooved Mechanical Couplings for Ductile-Iron Pipe: ASTM F1476, Type I. Include ferrous housing sections with continuous curved keys, EPDM-rubber center-leg gasket suitable for hot and cold water, and bolts and nuts.


	2.8 COPPER TUBE AND FITTINGS
	A. Manufacturers: Subject to compliance with requirements, available manufacturers offering products that may be incorporated into the Work include, but are not limited to the following:
	1. Cambridge-Lee Industries, LLC.
	2. Cerro Flow Products, LLC.
	3. Mueller Streamline Co.; a company of Mueller Industries.
	4. Wieland Copper Products, LLC.

	B. Copper Type DWV Tube: ASTM B306, drainage tube, drawn temper.
	C. Copper Drainage Fittings: ASME B16.23, cast copper or ASME B16.29, wrought copper, solder-joint fittings.
	D. Hard Copper Tube: ASTM B88, Type L and Type M, water tube, drawn temper.
	E. Soft Copper Tube: ASTM B88, Type L, water tube, annealed temper.
	F. Copper Pressure Fittings:
	1. Copper Fittings: ASME B16.18, cast-copper-alloy or ASME B16.22, wrought-copper, solder-joint fittings. Furnish wrought-copper fittings if indicated.
	2. Copper Unions: MSS SP-123, copper-alloy, hexagonal-stock body with ball-and-socket, metal-to-metal seating surfaces, and solder-joint or threaded ends.

	G. Copper Flanges: ASME B16.24, Class 150, cast copper with solder-joint end.
	1. Flange Gasket Materials: ASME B16.21, full-face, flat, nonmetallic, asbestos-free, 1/8-inch maximum thickness unless thickness or specific material is indicated.
	2. Flange Bolts and Nuts: ASME B18.2.1, carbon steel unless otherwise indicated.

	H. Solder: ASTM B32, lead free with ASTM B813, water-flushable flux.

	2.9 ABS PIPE AND FITTINGS
	A. Manufacturers: Subject to compliance with requirements, available manufacturers offering products that may be incorporated into the Work include, but are not limited to, the following:
	1. Charlotte Pipe and Foundry Company.
	2. JM Eagle.
	3. Mueller Streamline Co.; a company of Mueller Industries.
	4. Royal Building Products, a Westlake Company.

	B. NSF Marking: Comply with NSF 14 for plastic piping components. Include "NSF-dwv" marking for plastic drain, waste, and vent piping and "NSF-sewer" for plastic sewer piping.
	C. Solid-Wall ABS Pipe: ASTM D2661, Schedule 40.
	D. Cellular-Core ABS Pipe: ASTM F628, Schedule 40.
	E. ABS Socket Fittings: ASTM D2661, made in accordance with ASTM D3311, drain, waste, and vent patterns.
	F. Solvent Cement: ASTM D2235.

	2.10 PVC PIPE AND FITTINGS
	A. Manufacturers: Subject to compliance with requirements, available manufacturers offering products that may be incorporated into the Work include, but are not limited to the following:
	1. Charlotte Pipe and Foundry Company.
	2. GF Piping Systems.
	3. JM Eagle.
	4. Mueller Streamline Co.; a company of Mueller Industries.
	5. National Pipe and Plastic, Inc.
	6. North America Pipe Corporation.
	7. Rocky Mountain Colby Pipe Company.
	8. Silver-line Plastics.

	B. Comply with NSF 14 for plastic piping components. Include "NSF-dwv" marking for plastic drain, waste, and vent piping and "NSF-sewer" marking for plastic sewer piping.
	C. Solid-Wall PVC Pipe: ASTM D2665 drain, waste, and vent.
	D. Cellular-Core PVC Pipe: ASTM F891, Schedule 40.
	E. PVC Socket Fittings: ASTM D2665, made in accordance with ASTM D3311, drain, waste, and vent patterns and to fit Schedule 40 pipe.
	F. Adhesive Primer: ASTM F656.
	G. Solvent Cement: ASTM D2564.

	2.11 SPECIALTY PIPE FITTINGS
	A. Transition Couplings:
	1. General Requirements: Fitting or device for joining piping with small differences in ODs or of different materials. Include end connections of same size as and compatible with pipes to be joined.
	2. Fitting-Type Transition Couplings: Manufactured piping coupling or specified piping system fitting.
	3. Unshielded, Nonpressure Transition Couplings:
	a. Manufacturers: Subject to compliance with requirements, available manufacturers offering products that may be incorporated into the Work include, but are not limited to the following:
	1) Dallas Specialty & Mfg. Co.
	2) Fernco Inc.
	3) Mission Rubber Company, LLC; a division of MCP Industries.
	4) Plastic Oddities.

	b. Standard: ASTM C1173.
	c. Description: Elastomeric, sleeve-type, reducing or transition pattern. Include shear ring and corrosion-resistant-metal tension band and tightening mechanism on each end.
	d. End Connections: Same size as and compatible with pipes to be joined.
	e. Sleeve Materials:
	1) For Cast-Iron Soil Pipes: ASTM C564, rubber.
	2) For Plastic Pipes: ASTM F477, elastomeric seal or ASTM D5926 PVC.
	3) For Dissimilar Pipes: ASTM D5926 PVC or other material compatible with pipe materials being joined.


	4. Shielded, Nonpressure Transition Couplings:
	a. Manufacturers: Subject to compliance with requirements, available manufacturers offering products that may be incorporated into the Work include, but are not limited to the following:
	1) Cascade Waterworks Mfg. Co.
	2) Mission Rubber Company, LLC; a division of MCP Industries.

	b. Standard: ASTM C1460.
	c. Description: Elastomeric or rubber sleeve with full-length, corrosion-resistant outer shield and corrosion-resistant-metal tension band and tightening mechanism on each end.
	d. End Connections: Same size as and compatible with pipes to be joined.

	5. Pressure Transition Couplings:
	a. Manufacturers: Subject to compliance with requirements, available manufacturers offering products that may be incorporated into the Work include, but are not limited to the following:
	1) Apollo Valves; a part of Aalberts Integrated Piping Systems.
	2) Cascade Waterworks Mfg. Co.
	3) EBAA Iron Sales, Inc.
	4) Ford Meter Box Company, Inc. (The).
	5) JCM Industries, Inc.
	6) Romac Industries, Inc.

	b. Standard: AWWA C219.
	c. Description: Metal sleeve-type same size as, with pressure rating at least equal to, and ends compatible with, pipes to be joined.
	d. Center-Sleeve Material: [Manufacturer's standard] [Carbon steel] [Stainless steel] [Ductile iron] [Malleable iron].
	e. Gasket Material: Natural or synthetic rubber.
	f. Metal Component Finish: Corrosion-resistant coating or material.


	B. Dielectric Fittings:
	1. General Requirements: Assembly of copper alloy and ferrous materials with separating nonconductive insulating material. Include end connections compatible with pipes to be joined.
	2. Dielectric Unions:
	a. Manufacturers: Subject to compliance with requirements, available manufacturers offering products that may be incorporated into the Work include, but are not limited to the following:
	1) A.Y. McDonald Mfg. Co.
	2) Capitol Manufacturing Company.
	3) GF Piping Systems: Georg Fischer LLC.
	4) HART Industrial Unions, LLC.
	5) Jomar Valve.
	6) Matco-Norca.
	7) Watts Water Technologies; a Watts company.
	8) Wilkins.
	9) Zurn Industries, LLC.

	b. Description:
	1) Standard: ASSE 1079.
	2) Pressure Rating: [125 psig minimum at 180 deg F] [150 psig] [250 psig] <Insert pressure>.
	3) End Connections: Solder-joint copper alloy and threaded ferrous.


	3. Dielectric Flanges:
	a. Manufacturers: Subject to compliance with requirements, available manufacturers offering products that may be incorporated into the Work include, but are not limited to the following:
	1) Capitol Manufacturing Company.
	2) GF Piping Systems: Georg Fischer LLC.
	3) Matco-Norca.
	4) Watts Water Technologies; a Watts company.
	5) Zurn Industries, LLC.

	b. Description:
	1) Standard: ASSE 1079.
	2) Factory-fabricated, bolted, companion-flange assembly.
	3) Pressure Rating: [125 psig minimum at 180 deg F] [150 psig] [175 psig] [300 psig] <Insert pressure>.
	4) End Connections: Solder-joint copper alloy and threaded ferrous; threaded solder-joint copper alloy and threaded ferrous.


	4. Dielectric-Flange Insulating Kits:
	a. Manufacturers: Subject to compliance with requirements, available manufacturers offering products that may be incorporated into the Work include, but are not limited to the following:
	1) Advance Products & Systems, LLC.
	2) CALPICO, Inc.
	3) GF Piping Systems: Georg Fischer LLC.
	4) GPT; a division of EnPRO Industries.

	b. Description:
	1) Nonconducting materials for field assembly of companion flanges.
	2) Pressure Rating: [150 psig] <Insert pressure>.
	3) Gasket: Neoprene or phenolic.
	4) Bolt Sleeves: Phenolic or polyethylene.
	5) Washers: Phenolic with steel backing washers.


	5. Dielectric Nipples:
	a. Manufacturers: Subject to compliance with requirements, available manufacturers offering products that may be incorporated into the Work include, but are not limited to the following:
	1) Anvil International/Smith-Cooper International; Tailwind Capital, LLC.
	2) Elster Perfection; Honeywell.
	3) Matco-Norca.
	4) Precision Plumbing Products.
	5) Victaulic Company.

	b. Description:
	1) Standard: IAPMO PS 66.
	2) Electroplated steel nipple.
	3) Pressure Rating: [300 psig at 225 deg F] <Insert pressure and temperature>.
	4) End Connections: Male threaded or grooved.
	5) Lining: Inert and noncorrosive, propylene.




	2.12 ENCASEMENT FOR UNDERGROUND METAL PIPING
	A. Standard: ASTM A674 or AWWA C105/A 21.5.
	B. Material: [Linear low-density polyethylene film of 0.008-inch] [or] [high-density, cross-laminated polyethylene film of 0.004-inch] minimum thickness.
	C. Form: [Sheet] [or] [tube].
	D. Color: [Black] [or] [natural] <Insert color>.


	PART 3 -  EXECUTION
	3.1 EARTH MOVING
	A. Comply with requirements for excavating, trenching, and backfilling specified in Section 312000 "Earth Moving."

	3.2 PIPING INSTALLATION
	A. Drawing plans, schematics, and diagrams indicate general location and arrangement of piping systems.
	1. Indicated locations and arrangements were used to size pipe and calculate friction loss, expansion, pump sizing, and other design considerations.
	2. Install piping as indicated unless deviations to layout are approved on coordination drawings.

	B. Install piping in concealed locations unless otherwise indicated and except in equipment rooms and service areas.
	C. Install piping indicated to be exposed and piping in equipment rooms and service areas at right angles or parallel to building walls. Diagonal runs are prohibited unless specifically indicated otherwise.
	D. Install piping above accessible ceilings to allow sufficient space for ceiling panel removal.
	E. Install piping to permit valve servicing.
	F. Install piping at indicated slopes.
	G. Install piping free of sags and bends.
	H. Install fittings for changes in direction and branch connections.
	I. Install piping to allow application of insulation.
	J. Install seismic restraints on piping. Comply with requirements for seismic-restraint devices specified in [Section 220548 "Vibration and Seismic Controls for Plumbing Piping and Equipment"] [Section 220548.13 "Vibration Controls for Plumbing Piping...
	K. Make changes in direction for soil and waste drainage and vent piping using appropriate branches, bends, and long-sweep bends.
	1. Sanitary tees and short-sweep 1/4 bends may be used on vertical stacks if change in direction of flow is from horizontal to vertical.
	2. Use long-turn, double Y-branch, and 1/8-bend fittings if two fixtures are installed back-to-back or side by side with common drain pipe.
	a. Straight tees, elbows, and crosses may be used on vent lines.

	3. Do not change direction of flow more than 90 degrees.
	4. Use proper size of standard increasers and reducers if pipes of different sizes are connected.
	a. Reducing size of waste piping in direction of flow is prohibited.


	L. Lay buried building waste piping beginning at low point of each system.
	1. Install true to grades and alignment indicated, with unbroken continuity of invert. Place hub ends of piping upstream.
	2. Install required gaskets according to manufacturer's written instructions for use of lubricants, cements, and other installation requirements.
	3. Maintain swab in piping and pull past each joint as completed.

	M. Install soil and waste and vent piping at the following minimum slopes unless otherwise indicated:
	1. Building Sanitary Waste: Two percent downward in direction of flow for piping NPS 3 and smaller; [1] [2] <Insert number> percent downward in direction of flow for piping NPS 4 and larger.
	2. Horizontal Sanitary Waste Piping: [Two] <Insert number> percent downward in direction of flow.
	3. Vent Piping: [One] <Insert number> percent down toward vertical fixture vent or toward vent stack.

	N. Install cast-iron soil piping in accordance with CISPI's "Cast Iron Soil Pipe and Fittings Handbook," Chapter IV, "Installation of Cast Iron Soil Pipe and Fittings."
	1. Install encasement on underground piping in accordance with ASTM A674 or AWWA C105/A 21.5.

	O. Install steel piping in accordance with applicable plumbing code.
	P. Install stainless-steel piping in accordance with ASME A112.3.1 and applicable plumbing code.
	Q. Install aboveground copper tubing in accordance with CDA's "Copper Tube Handbook."
	R. Install aboveground ABS piping in accordance with ASTM D2661.
	S. Install aboveground PVC piping in accordance with ASTM D2665.
	T. Install underground [ABS] [and] [PVC] piping in accordance with ASTM D2321.
	U. Install engineered soil and waste and vent piping systems as follows:
	1. Combination Waste and Vent: Comply with standards of authorities having jurisdiction.
	2. Hubless, Single-Stack Drainage System: Comply with ASME B16.45 and hubless, single-stack aerator fitting manufacturer's written installation instructions.
	3. Reduced-Size Venting: Comply with standards of authorities having jurisdiction.

	V. Install underground, ductile-iron, force-main piping according to AWWA C600.
	1. Install buried piping inside building between wall and floor penetrations and connection to sanitary sewer piping outside building with restrained joints.
	2. Anchor pipe to wall or floor. Install thrust-block supports at vertical and horizontal offsets.
	3. Install encasement on piping in accordance with ASTM A674 or AWWA C105/A 21.5.

	W. Install underground, copper, force-main tubing in accordance with CDA's "Copper Tube Handbook."
	1. Install encasement on piping in accordance with ASTM A674 or AWWA C105/A 21.5.

	X. Install force mains at elevations indicated.
	Y. Plumbing Specialties:
	1. Install backwater valves in sanitary waster gravity-flow piping.
	a. Comply with requirements for backwater valves specified in Section 221319 "Sanitary Waste Piping Specialties."

	2. Install cleanouts at grade and extend to where building sanitary drains connect to building sanitary sewers in sanitary waste gravity-flow piping.
	a. Install cleanout fitting with closure plug inside the building in sanitary drainage force-main piping.
	b. Comply with requirements for cleanouts specified in Section 221319 "Sanitary Waste Piping Specialties."

	3. Install drains in sanitary waste gravity-flow piping.
	a. Comply with requirements for drains specified in Section 221319 "Sanitary Waste Piping Specialties."


	Z. Do not enclose, cover, or put piping into operation until it is inspected and approved by authorities having jurisdiction.
	AA. Install sleeves for piping penetrations of walls, ceilings, and floors.
	1. Comply with requirements for sleeves specified in Section 220517 "Sleeves and Sleeve Seals for Plumbing Piping."

	BB. Install sleeve seals for piping penetrations of concrete walls and slabs.
	1. Comply with requirements for sleeve seals specified in Section 220517 "Sleeves and Sleeve Seals for Plumbing Piping."

	CC. Install escutcheons for piping penetrations of walls, ceilings, and floors.
	1. Comply with requirements for escutcheons specified in Section 220518 "Escutcheons for Plumbing Piping."


	3.3 JOINT CONSTRUCTION
	A. Hub-and-Spigot, Cast-Iron Soil Piping Gasketed Joints: Join in accordance with CISPI's "Cast Iron Soil Pipe and Fittings Handbook" for compression joints.
	B. Hub-and-Spigot, Cast-Iron Soil Piping Caulked Joints: Join in accordance with CISPI's "Cast Iron Soil Pipe and Fittings Handbook" for lead-and-oakum caulked joints.
	C. Hubless, Cast-Iron Soil Piping Coupled Joints:
	1. Join hubless, cast-iron soil piping in accordance with CISPI 310 and CISPI's "Cast Iron Soil Pipe and Fittings Handbook" for hubless-piping coupling joints.

	D. Threaded Joints: Thread pipe with tapered pipe threads in accordance with ASME B1.20.1.
	1. Cut threads full and clean using sharp dies.
	2. Ream threaded pipe ends to remove burrs and restore full ID. Join pipe fittings and valves as follows:
	a. Apply appropriate tape or thread compound to external pipe threads unless dry seal threading is specified.
	b. Damaged Threads: Do not use pipe or pipe fittings with threads that are corroded or damaged.
	c. Do not use pipe sections that have cracked or open welds.


	E. Join stainless-steel pipe and fittings with gaskets in accordance with ASME A112.3.1.
	F. Join copper tube and fittings with soldered joints in accordance with ASTM B828. Use ASTM B813, water-flushable, lead-free flux and ASTM B32, lead-free-alloy solder.
	G. Grooved Joints: Cut groove ends of pipe in accordance with AWWA C606. Lubricate and install gasket over ends of pipes or pipe and fitting. Install coupling housing sections over gasket, with keys seated in piping grooves. Install and tighten housin...
	H. Flanged Joints: Align bolt holes. Select appropriate gasket material, size, type, and thickness. Install gasket concentrically positioned. Use suitable lubricants on bolt threads. Torque bolts in cross pattern.
	I. Plastic, Nonpressure-Piping, Solvent-Cement Joints: Clean and dry joining surfaces. Join pipe and fittings in accordance with the following:
	1. Comply with ASTM F402 for safe-handling practice of cleaners, primers, and solvent cements.
	2. ABS Piping: Join in accordance with ASTM D2235 and ASTM D2661 appendixes.
	3. PVC Piping: Join in accordance with ASTM D2855 and ASTM D2665 appendixes.

	J. Joint Restraints and Sway Bracing:
	1. Provide joint restraints and sway bracing for storm drainage piping joints to comply with the following conditions:
	a. Provide axial restraint for pipe and fittings [5 inches] <Insert dimensions> and larger, upstream and downstream of all changes in direction, branches, and changes in diameter greater than two pipe sizes.
	b. Provide rigid sway bracing for pipe and fittings [4 inches] <Insert dimensions> and larger, upstream and downstream of all changes in direction 45 degrees and greater.
	c. Provide rigid sway bracing for pipe and fittings [5 inches] <Insert dimensions> and larger, upstream and downstream of all changes in direction and branch openings.



	3.4 SPECIALTY PIPE FITTING INSTALLATION
	A. Transition Couplings:
	1. Install transition couplings at joints of piping with small differences in ODs.
	2. In Waste Drainage Piping: [Unshielded] [Shielded], nonpressure transition couplings.
	3. In Aboveground Force Main Piping: Fitting-type transition couplings.
	4. In Underground Force Main Piping:
	a. NPS 1-1/2 and Smaller: Fitting-type transition couplings.
	b. NPS 2 and Larger: Pressure transition couplings.


	B. Dielectric Fittings:
	1. Install dielectric fittings in piping at connections of dissimilar metal piping and tubing.
	2. Dielectric Fittings for [NPS 2] <Insert pipe size> and Smaller: Use dielectric [nipples] [unions].
	3. Dielectric Fittings for [NPS 2-1/2 to NPS 4] <Insert pipe size range>: Use dielectric [flanges] [flange kits] [nipples].
	4. Dielectric Fittings for [NPS 5] <Insert pipe size> and Larger: Use dielectric flange kits.


	3.5 VALVE INSTALLATION
	A. General valve installation requirements for general-duty valve installation are specified in the following Sections:
	1. Section 220523.12 "Ball Valves for Plumbing Piping."
	2. Section 220523.13 "Butterfly Valves for Plumbing Piping."
	3. Section 220523.14 "Check Valves for Plumbing Piping."
	4. Section 220523.15 "Gate Valves for Plumbing Piping."

	B. Shutoff Valves:
	1. Install shutoff valve on each sewage pump discharge.
	2. Install [gate] [full-port ball] valve for piping NPS 2 and smaller.
	3. Install [gate] <Insert type> valve for piping NPS 2-1/2 and larger.

	C. Check Valves: Install swing check valve, between pump and shutoff valve, on each sewage pump discharge.
	D. Backwater Valves: Install backwater valves in piping subject to backflow.
	1. Horizontal Piping: Horizontal backwater valves. Use normally closed type unless otherwise indicated.
	2. Floor Drains: Drain outlet backwater valves unless drain has integral backwater valve.
	3. Install backwater valves in accessible locations.
	4. Comply with requirements for backwater valve specified in Section 221319 "Sanitary Waste Piping Specialties."


	3.6 INSTALLATION OF HANGERS AND SUPPORTS
	A. Comply with requirements for seismic-restraint devices specified in Section 220548 "Vibration and Seismic Controls for Plumbing Piping and Equipment."
	B. Comply with requirements for pipe hanger and support devices and installation specified in [Section 220529 "Hangers and Supports for Plumbing Piping and Equipment"] [Section 220548.13 "Vibration Controls for Plumbing Piping and Equipment"].
	1. Install [carbon-steel] <Insert material> pipe hangers for horizontal piping in noncorrosive environments.
	2. Install [stainless steel] [fiberglass] pipe hangers for horizontal piping in corrosive environments.
	3. Install [carbon-steel] <Insert material> pipe support clamps for vertical piping in noncorrosive environments.
	4. Install stainless steel pipe support clamps for vertical piping in corrosive environments.
	5. Vertical Piping: MSS Type 8 or Type 42 clamps.
	6. Install individual, straight, horizontal piping runs:
	a. 100 Ft. and Less: MSS Type 1, adjustable, steel clevis hangers.
	b. Longer Than 100 Ft.: MSS Type 43, adjustable roller hangers.
	c. Longer Than 100 Ft. if Indicated: MSS Type 49, spring cushion rolls.

	7. Multiple, Straight, Horizontal Piping Runs 100 Ft. or Longer: MSS Type 44 pipe rolls. Support pipe rolls on trapeze.
	8. Base of Vertical Piping: MSS Type 52 spring hangers.

	C. Install hangers for [cast-iron] [steel] [stainless steel] [and] [copper] soil piping, with maximum horizontal spacing and minimum rod diameters, to comply with MSS SP-58, locally enforced codes, and authorities having jurisdiction requirements, whi...
	D. Install hangers for [ABS] [and] [PVC] piping, with maximum horizontal spacing and minimum rod diameters, to comply with manufacturer's written instructions, locally enforced codes, and authorities having jurisdiction requirements, whichever are mos...
	E. Support horizontal piping and tubing within 12 inches of each fitting, valve, and coupling.
	F. Support vertical runs of [cast-iron] [steel] [stainless steel] [and] [copper] soil piping to comply with MSS SP-58, locally enforced codes, and authorities having jurisdiction requirements, whichever are most stringent.
	G. Support vertical runs of [ABS] [and] [PVC] piping to comply with manufacturer's written instructions, locally enforced codes, and authorities having jurisdiction requirements, whichever are most stringent.

	3.7 CONNECTIONS
	A. Drawings indicate general arrangement of piping, fittings, and specialties.
	B. Connect soil and waste piping to exterior sanitary sewerage piping. Use transition fitting to join dissimilar piping materials.
	C. Connect waste and vent piping to the following:
	1. Plumbing Fixtures: Connect waste piping in sizes indicated, but not smaller than required by plumbing code.
	2. Plumbing Fixtures and Equipment: Connect atmospheric vent piping in sizes indicated, but not smaller than required by authorities having jurisdiction.
	3. Plumbing Specialties: Connect waste and vent piping in sizes indicated, but not smaller than required by plumbing code.
	4. Install test tees (wall cleanouts) in conductors near floor and floor cleanouts with cover flush with floor.
	5. Install horizontal backwater valves [with cleanout cover flush with floor] [in pit with pit cover flush with floor] <Insert description>.
	6. Comply with requirements for [backwater valves] [cleanouts] [and] [drains] specified in Section 221319 "Sanitary Waste Piping Specialties."
	7. Equipment: Connect waste piping as indicated.
	a. Provide shutoff valve if indicated and union for each connection.
	b. Use flanges instead of unions for connections NPS 2-1/2 and larger.


	D. Connect force-main piping to the following:
	1. Sanitary Sewer: To exterior force main.
	2. Sewage Pump: To sewage pump discharge.

	E. Where installing piping adjacent to equipment, allow space for service and maintenance of equipment.
	F. Make connections in accordance with the following unless otherwise indicated:
	1. Install unions, in piping NPS 2 and smaller, adjacent to each valve and at final connection to each piece of equipment.
	2. Install flanges, in piping NPS 2-1/2 and larger, adjacent to flanged valves and at final connection to each piece of equipment.


	3.8 IDENTIFICATION
	A. Identify exposed sanitary waste and vent piping.
	B. Comply with requirements for identification specified in Section 220553 "Identification for Plumbing Piping and Equipment."

	3.9 FIELD QUALITY CONTROL
	A. During installation, notify authorities having jurisdiction at least 24 hours before inspection must be made. Perform tests specified below in presence of authorities having jurisdiction.
	1. Roughing-in Inspection: Arrange for inspection of piping before concealing or closing-in after roughing-in and before setting fixtures.
	2. Final Inspection: Arrange for final inspection by authorities having jurisdiction to observe tests specified below and to ensure compliance with requirements.

	B. Reinspection: If authorities having jurisdiction find that piping will not pass test or inspection, make required corrections and arrange for reinspection.
	C. Reports: Prepare inspection reports and have them signed by authorities having jurisdiction.
	D. Test sanitary waste and vent piping in accordance with procedures of authorities having jurisdiction or, in absence of published procedures, as follows:
	1. Test for leaks and defects in new piping and parts of existing piping that have been altered, extended, or repaired.
	a. If testing is performed in segments, submit separate report for each test, complete with diagram of portion of piping tested.

	2. Leave uncovered and unconcealed new, altered, extended, or replaced waste and vent piping until it has been tested and approved.
	a. Expose work that was covered or concealed before it was tested.

	3. Roughing-in Plumbing Test Procedure: Test waste and vent piping except outside leaders on completion of roughing-in.
	a. Close openings in piping system and fill with water to point of overflow, but not less than 10 ft. head of water.
	b. From 15 minutes before inspection starts to completion of inspection, water level must not drop.
	c. Inspect joints for leaks.

	4. Finished Plumbing Test Procedure: After plumbing fixtures have been set and traps filled with water, test connections and prove they are gastight and watertight.
	a. Plug vent-stack openings on roof and building drains where they leave building. Introduce air into piping system equal to pressure of 1 inch wg.
	b. Use U-tube or manometer inserted in trap of water closet to measure this pressure.
	c. Air pressure must remain constant without introducing additional air throughout period of inspection.
	d. Inspect plumbing fixture connections for gas and water leaks.

	5. Repair leaks and defects with new materials and retest piping, or portion thereof, until satisfactory results are obtained.
	6. Prepare reports for tests and required corrective action.

	E. Test force-main piping in accordance with procedures of authorities having jurisdiction or, in absence of published procedures, as follows:
	1. Leave uncovered and unconcealed new, altered, extended, or replaced force-main piping until it has been tested and approved.
	a. Expose work that was covered or concealed before it was tested.

	2. Cap and subject piping to static-water pressure of 50 psig above operating pressure, without exceeding pressure rating of piping system materials.
	a. Isolate test source and allow to stand for four hours.
	b. Leaks and loss in test pressure constitute defects that must be repaired.

	3. Repair leaks and defects with new materials and retest piping, or portion thereof, until satisfactory results are obtained.
	4. Prepare reports for tests and required corrective action.


	3.10 CLEANING AND PROTECTION
	A. Clean interior of piping. Remove dirt and debris as work progresses.
	B. Protect sanitary waste and vent piping during remainder of construction period to avoid clogging with dirt and debris and to prevent damage from traffic and construction work.
	C. Place plugs in ends of uncompleted piping at end of day and when work stops.
	D. Exposed [ABS] [and] [PVC] Piping: Protect plumbing vents exposed to sunlight with two coats of water-based latex paint.
	E. Repair damage to adjacent materials caused by waste and vent piping installation.

	3.11 PIPING SCHEDULE
	A. Flanges and unions may be used on aboveground pressure piping unless otherwise indicated.
	B. Aboveground, soil and waste piping [NPS 4 and smaller] <Insert pipe size range> are to be[ any of] the following:
	1. Service cast-iron soil pipe and fittings; gaskets; and gasketed joints.
	2. Hubless, cast-iron soil pipe and fittings[ and hubless, single-stack aerator fittings]; [CISPI] [heavy-duty] hubless-piping couplings; and coupled joints.
	3. Galvanized-steel pipe, drainage fittings, and threaded joints.
	4. Stainless steel pipe and fittings, sealing rings, and gasketed joints.
	5. Copper Type DWV tube, copper drainage fittings, and soldered joints.
	6. [Solid-wall] [Cellular-core] ABS pipe, ABS socket fittings, and solvent-cemented joints.
	7. [Solid-wall] [Cellular-core] PVC pipe, PVC socket fittings, and solvent-cemented joints.
	8. Dissimilar Pipe-Material Couplings: [Unshielded] [Shielded], nonpressure transition couplings.

	C. Aboveground, soil and waste piping [NPS 5 and larger] <Insert pipe size range> are to be[ any of] the following:
	1. Service cast iron, cast-iron soil pipe and fittings; gaskets; and gasketed joints.
	2. Hubless, cast-iron soil pipe and fittings [ and hubless, single-stack aerator fittings]; [CISPI] [heavy-duty] hubless-piping couplings; and coupled joints.
	3. Galvanized-steel pipe, drainage fittings, and threaded joints.
	4. Stainless steel pipe and fittings, sealing rings, and gasketed joints.
	5. [Solid-wall] [Cellular-core] PVC pipe, PVC socket fittings, and solvent-cemented joints.
	6. Dissimilar Pipe-Material Couplings: [Unshielded] [Shielded], nonpressure transition couplings.

	D. Aboveground, vent piping [NPS 4 and smaller] <Insert pipe size range> is to be[ any of] the following:
	1. Service cast iron, cast-iron soil pipe and fittings; gaskets; and gasketed joints.
	2. Hubless, cast-iron soil pipe and fittings; [CISPI] [heavy-duty] hubless-piping couplings; and coupled joints.
	3. Galvanized-steel pipe, drainage fittings, and threaded joints.
	4. Stainless steel pipe and fittings gaskets, and gasketed joints.
	5. Copper Type DWV tube, copper drainage fittings, and soldered joints.
	a. Option for Vent Piping, NPS 2-1/2 and NPS 3-1/2: Hard copper tube, Type M; copper pressure fittings; and soldered joints.

	6. [Solid-wall] [Cellular-core] ABS pipe, ABS socket fittings, and solvent-cemented joints.
	7. [Solid-wall] [Cellular-core] PVC pipe, PVC socket fittings, and solvent-cemented joints.
	8. Dissimilar Pipe-Material Couplings: [Unshielded] [Shielded], nonpressure transition couplings.

	E. Aboveground, vent piping [NPS 5 and larger] <Insert pipe size range> is to be[ any of] the following:
	1. Service cast iron, cast-iron soil pipe and fittings; gaskets; and gasketed joints.
	2. Hubless, cast-iron soil pipe and fittings; [CISPI] [heavy-duty] hubless-piping couplings; and coupled joints.
	3. Galvanized-steel pipe, drainage fittings, and threaded joints.
	4. [Solid-wall] [Cellular-core] PVC pipe, PVC socket fittings, and solvent-cemented joints.
	5. Dissimilar Pipe-Material Couplings: [Unshielded] [Shielded], nonpressure transition couplings.

	F. Underground, soil, waste, and vent piping [NPS 4 and smaller] <Insert pipe size range> are to be[ any of] the following:
	1. [Extra-heavy] [Service] cast-iron soil piping; [gaskets; and gasketed] [caulking materials; and caulked] joints.
	2. Hubless, cast-iron soil pipe and fittings; [CISPI] [heavy-duty] [cast-iron] hubless-piping couplings; and coupled joints.
	3. Stainless steel pipe and fittings, gaskets, and gasketed joints.
	4. [Solid-wall] [Cellular-core] ABS pipe, ABS socket fittings, and solvent-cemented joints.
	5. [Solid-wall] [Cellular-core] PVC pipe, PVC socket fittings, and solvent-cemented joints.
	6. Dissimilar Pipe-Material Couplings: [Unshielded] [Shielded], nonpressure transition couplings.

	G. Underground, soil and waste piping [NPS 5 and larger] <Insert pipe size range> are to be[ any of] the following:
	1. [Extra-heavy] [Service], cast-iron soil piping; [gaskets; and gasketed] [caulking materials; and caulked] joints.
	2. Hubless, cast-iron soil pipe and fittings; [CISPI] [heavy-duty] [cast-iron] hubless-piping couplings; coupled joints.
	3. [Solid-wall] [Cellular-core] PVC pipe, PVC socket fittings, and solvent-cemented joints.
	4. Dissimilar Pipe-Material Couplings: [Unshielded] [Shielded], nonpressure transition couplings.

	H. Aboveground sanitary-sewage force mains [NPS 1-1/2 and NPS 2] <Insert pipe size range> are to be[ any of] the following:
	1. Hard copper tube, Type L; copper pressure fittings; and soldered joints.
	2. Galvanized-steel pipe, pressure fittings, and threaded joints.

	I. Aboveground sanitary-sewage force mains [NPS 2-1/2 to NPS 6] <Insert pipe size range> are to be[ any of] the following:
	1. Hard copper tube, Type L; copper pressure fittings; and soldered joints.
	2. Galvanized-steel pipe, pressure fittings, and threaded joints.
	3. Grooved-end, galvanized-steel pipe; grooved-joint, galvanized-steel-pipe appurtenances; and grooved joints.

	J. Underground sanitary-sewage force mains [NPS 4 and smaller] <Insert pipe size range> are to be[ any of] the following:
	1. [Hard] [Soft] copper tube, Type L; [wrought-]copper pressure fittings; and soldered joints.
	2. Ductile-iron, mechanical-joint piping and mechanical joints.
	3. Ductile-iron, push-on-joint piping and push-on joints.
	4. Ductile-iron, grooved-joint piping and grooved joints.
	5. Fitting-type transition coupling for piping smaller than NPS 1-1/2 and pressure transition coupling for NPS 1-1/2 and larger if dissimilar pipe materials.

	K. Underground sanitary-sewage force mains [NPS 5 and larger] <Insert pipe size range> are to be[ any of] the following:
	1. Hard copper tube, Type L; [wrought-]copper pressure fittings; and soldered joints.
	2. Ductile-iron, mechanical-joint piping and mechanical joints.
	3. Ductile-iron, push-on-joint piping and push-on joints.
	4. Ductile-iron, grooved-joint piping and grooved joints.
	5. Pressure transition couplings if dissimilar pipe materials.




	221319 FL - Sanitary Waste Piping Specialties
	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. Section Includes:
	1. Backwater valves.
	2. Cleanouts.
	3. Air-admittance valves.
	4. Miscellaneous sanitary drainage piping specialties.

	B. Related Requirements:
	1. Section 076200 "Sheet Metal Flashing and Trim" for metal roof flashing assemblies.
	2. Section 077200 "Roof Accessories" for preformed flashings.
	3. Section 078413 "Penetration Firestopping" for through-penetration firestop assemblies.
	4. Section 221323 "Sanitary Waste Interceptors" for metal and concrete interceptors outside the building, grease interceptors, grease-removal devices, oil interceptors, and solids interceptors.
	5. Section 221423 "Storm Drainage Piping Specialties" for trench drains for storm water, channel drainage systems for storm water, roof drains, and catch basins.
	6. Section 224300 "Healthcare Plumbing Fixtures" for plaster sink interceptors.
	7. Section 334200 "Stormwater Conveyance" for storm drainage piping and piping specialties outside the building.


	1.3 DEFINITIONS
	A. ABS: Acrylonitrile butadiene styrene.
	B. PVC: Polyvinyl chloride.

	1.4 ACTION SUBMITTALS
	A. Product Data: For each type of product.
	B. Shop Drawings:
	1. Show fabrication and installation details for frost-resistant vent terminals.


	1.5 INFORMATIONAL SUBMITTALS
	A. Field quality-control reports.

	1.6 CLOSEOUT SUBMITTALS
	A. Operation and Maintenance Data: For sanitary waste piping specialties to include in emergency, operation, and maintenance manuals.


	PART 2 -  PRODUCTS
	2.1 ASSEMBLY DESCRIPTIONS
	A. Sanitary waste piping specialties shall bear label, stamp, or other markings of specified testing agency.
	B. Comply with NSF 14 for plastic sanitary waste piping specialty components.

	2.2 BACKWATER VALVES
	A. Horizontal, Cast-Iron Backwater Valves <Insert drawing designation, if any>:
	1. <Double click here to find, evaluate, and insert list of manufacturers and products.>
	2. Standard: ASME A112.14.1.
	3. Size: Same as connected piping.
	4. Body: Cast iron.
	5. Cover: Cast iron with [bolted] [or] [threaded] access check valve.
	6. End Connections: [Hub and spigot] [Hub and spigot or hubless] [Hubless].
	7. Type Check Valve: Removable, bronze, swing check, factory assembled or field modified to hang [closed] [open for airflow unless subject to backflow condition].
	8. Extension: ASTM A74, Service Class; full-size, cast-iron, soil-pipe extension to field-installed cleanout at floor; replaces backwater valve cover.

	B. Drain-Outlet Backwater Valves <Insert drawing designation, if any>:
	1. <Double click here to find, evaluate, and insert list of manufacturers and products.>
	2. Size: Same as floor drain outlet.
	3. Body: Cast iron or bronze; made for vertical installation in bottom outlet of floor drain.
	4. Check Valve: Removable ball float.
	5. Inlet: Threaded.
	6. Outlet: Threaded or spigot.

	C. Horizontal, Plastic Backwater Valves <Insert drawing designation, if any>:
	1. <Double click here to find, evaluate, and insert list of manufacturers and products.>
	2. Size: Same as connected piping.
	3. Body: [ABS] [PVC].
	4. Cover: Same material as body with threaded access to check valve.
	5. Check Valve: Removable swing check.
	6. End Connections: Socket type.


	2.3 CLEANOUTS
	A. Cast-Iron Exposed Cleanouts <Insert drawing designation, if any>:
	1. <Double click here to find, evaluate, and insert list of manufacturers and products.>
	2. Standard: ASME A112.36.2M.
	3. Size: Same as connected drainage piping
	4. Body Material: [Hub-and-spigot, cast-iron soil pipe T-branch] [Hubless, cast-iron soil pipe test tee] as required to match connected piping.
	5. Closure: [Countersunk] [Countersunk or raised-head] [Raised-head], [brass] [cast-iron] [plastic] plug.
	6. Closure Plug Size: Same as or not more than one size smaller than cleanout size.

	B. Stainless Steel Exposed Cleanouts:
	1. <Double click here to find, evaluate, and insert list of manufacturers and products.>
	2. Standard: ASME A112.3.1.
	3. Size: Same as connected drainage piping.
	4. Body Material: Stainless steel tee with side cleanout as required to match connected piping.
	5. Closure: Stainless steel plug with seal.

	C. Cast-Iron Exposed Floor Cleanouts <Insert drawing designation, if any>:
	1. <Double click here to find, evaluate, and insert list of manufacturers and products.>
	2. Standard: ASME A112.36.2M for [adjustable housing] [cast-iron soil pipe with cast-iron ferrule] [heavy-duty, adjustable housing] [threaded, adjustable housing] cleanout.
	3. Size: Same as connected branch.
	4. Type: [Adjustable housing] [Cast-iron soil pipe with cast-iron ferrule] [Heavy-duty, adjustable housing] [Threaded, adjustable housing].
	5. Body or Ferrule: Cast iron.
	6. Clamping Device: [Not required] [Required].
	7. Outlet Connection: [Inside calk] [Spigot] [Threaded].
	8. Closure: [Brass plug with straight threads and gasket] [Brass plug with tapered threads] [Cast-iron plug] [Plastic plug].
	9. Adjustable Housing Material: [Cast iron] [Plastic] <Insert material> with [threads] [setscrews or other device].
	10. Frame and Cover Material and Finish: [Nickel-bronze, copper alloy] [Painted cast iron] [Polished bronze] [Rough bronze] [Stainless steel] <Insert material and finish>.
	11. Frame and Cover Shape: [Round] [Square] <Insert shape>.
	12. Top-Loading Classification: [Extra Heavy] [Heavy] [Light] [Medium] Duty.
	13. Riser: ASTM A74, [Extra-Heavy] [Service] Class, cast-iron drainage pipe fitting and riser to cleanout.

	D. Stainless Steel Exposed Floor Cleanouts:
	1. <Double click here to find, evaluate, and insert list of manufacturers and products.>
	2. Standards: ASME A112.3.1[; NSF listed].
	3. Size: Same as connected branch.
	4. Housing: [Type 304 stainless steel] [Type 316 stainless steel].
	5. Closure: [Stainless steel with seal] [Plastic plug].
	6. Riser: ASTM A74, [Extra-Heavy] [Service] Class, [stainless steel] [cast-iron] drainage pipe fitting and riser to cleanout.
	7. Body or Ferrule: Stainless steel.
	8. Clamping Device: [Not required] [Required].
	9. Outlet Connection: [Inside caulk] [Spigot] [Threaded] [Butt-weld].
	10. Adjustable Housing Material: [Cast iron] [Plastic] <Insert material> with [threads] [setscrews or other device].
	11. Frame and Cover Material and Finish: Stainless steel.
	12. Frame and Cover Shape: [Round] [Square] <Insert shape>.
	13. Top-Loading Classification: [Extra Heavy] [Heavy] [Light] [Medium] Duty.

	E. Cast-Iron Wall Cleanouts <Insert drawing designation, if any>:
	1. <Double click here to find, evaluate, and insert list of manufacturers and products.>
	2. Standard: ASME A112.36.2M. Include wall access.
	3. Size: Same as connected drainage piping.
	4. Body: [Hub-and-spigot, cast-iron soil pipe T-branch] [Hubless, cast-iron soil pipe test tee] as required to match connected piping.
	5. Closure Plug:
	a. [Brass] [Cast iron].
	b. [Countersunk] [or] [raised] head.
	c. Drilled and threaded for cover attachment screw.
	d. Size: Same as or not more than one size smaller than cleanout size.

	6. Wall Access, Cover Plate: Round, [deep, chrome-plated bronze] [flat, chrome-plated brass or stainless steel] cover plate with screw.
	7. Wall Access, Frame and Cover: [Round] [Square], [nickel-bronze, copper-alloy, or stainless steel] <Insert material> wall-installation frame and cover.

	F. Plastic Floor Cleanouts <Insert drawing designation, if any>:
	1. <Double click here to find, evaluate, and insert list of manufacturers and products.>
	2. Size: Same as connected branch.
	3. Body: PVC.
	4. Closure Plug: PVC.
	5. Riser: Drainage pipe fitting and riser to cleanout of same material as drainage piping.


	2.4 AIR-ADMITTANCE VALVES
	A. Fixture Air-Admittance Valves <Insert drawing designation, if any>:
	1. <Double click here to find, evaluate, and insert list of manufacturers and products.>
	2. Standard: ASSE 1051, Type A for single fixture or Type B for branch piping.
	3. Housing: Plastic.
	4. Operation: Mechanical sealing diaphragm.
	5. Size: Same as connected fixture or branch vent piping.

	B. Stack Air-Admittance Valves <Insert drawing designation, if any>:
	1. <Double click here to find, evaluate, and insert list of manufacturers and products.>
	2. Standard: ASSE 1050 for vent stacks.
	3. Housing: Plastic.
	4. Operation: Mechanical sealing diaphragm.
	5. Size: Same as connected stack vent or vent stack.

	C. Wall Box for Air-Admittance Valves <Insert drawing designation, if any>:
	1. <Double click here to find, evaluate, and insert list of manufacturers and products.>
	2. Description: White plastic housing with white plastic grille, made for recessed installation. Include bottom pipe connection and space to contain one air-admittance valve.
	3. Size: Approximately 6 inches wide by 6 inches high by 4 inches deep.


	2.5 MISCELLANEOUS SANITARY DRAINAGE PIPING SPECIALTIES
	A. Open Drains <Insert drawing designation, if any>:
	1. Description: Shop or field fabricate from ASTM A74, Service Class, hub-and-spigot, cast-iron soil-pipe fittings. Include P-trap, hub-and-spigot riser section; and where required, increaser fitting joined with ASTM C564 rubber gaskets.
	2. Size: Same as connected waste piping[ with increaser fitting of size indicated].

	B. Deep-Seal Traps <Insert drawing designation, if any>:
	1. Description: Cast-iron or bronze casting, with inlet and outlet matching connected piping and cleanout trap-seal primer valve connection.
	2. Size: Same as connected waste piping.
	a. NPS 2: 4-inch-minimum water seal.
	b. NPS 2-1/2 and Larger: 5-inch-minimum water seal.


	C. Floor-Drain, Trap-Seal Primer Fittings <Insert drawing designation, if any>:
	1. Description: Cast iron, with threaded inlet and threaded or spigot outlet, and trap-seal primer valve connection.
	2. Size: Same as floor drain outlet with NPS 1/2 side inlet.

	D. Floor-Drain, Inline Trap Seal <Insert drawing designation, if any>:
	1. <Double click here to find, evaluate, and insert list of manufacturers and products.>
	2. Description: Inline floor drain trap seal, forming a physical barrier to slow trap evaporation while not impeding flow from drain.
	3. Material: Polymer.
	4. Standard: Tested and certified in accordance with ASSE 1072.
	5. Listing: [ICC-ES] [or] [IAPMO] listed.
	6. Size: Same as floor drain outlet or strainer throat.

	E. Air-Gap Fittings <Insert drawing designation, if any>:
	1. Standard: ASME A112.1.2, for fitting designed to ensure fixed, positive air gap between installed inlet and outlet piping.
	2. Body: Bronze or cast iron.
	3. Inlet: Opening in top of body.
	4. Outlet: Larger than inlet.
	5. Size: Same as connected waste piping and with inlet large enough for associated indirect waste piping.

	F. Sleeve Flashing Device <Insert drawing designation, if any>:
	1. Description: Manufactured, cast-iron fitting, with clamping device that forms sleeve for pipe floor penetrations of floor membrane. Include galvanized-steel pipe extension in top of fitting that will extend [1 inch] [2 inches] <Insert dimension> ab...
	2. Size: As required for close fit to riser or stack piping.

	G. Stack Flashing Fittings <Insert drawing designation, if any>:
	1. Description: Counterflashing-type, cast-iron fitting, with bottom recess for terminating roof membrane, and with threaded or hub top for extending vent pipe.
	2. Size: Same as connected stack vent or vent stack.

	H. Vent Caps <Insert drawing designation, if any>:
	1. Description: Cast-iron body with threaded or hub inlet and vandal-proof design. Include vented hood and setscrews to secure to vent pipe.
	2. Size: Same as connected stack vent or vent stack.

	I. Frost-Resistant Vent Terminals <Insert drawing designation, if any>:
	1. Description: Manufactured or shop-fabricated assembly constructed of copper, lead-coated copper, or galvanized steel.
	2. Design: To provide 1-inch enclosed air space between outside of pipe and inside of flashing collar extension, with counterflashing.

	J. Expansion Joints <Insert drawing designation, if any>:
	1. Standard: ASME A112.6.4.
	2. Body: Cast iron with bronze sleeve, packing, and gland.
	3. End Connections: Matching connected piping.
	4. Size: Same as connected soil, waste, or vent piping.



	PART 3 -  EXECUTION
	3.1 INSTALLATION
	A. Install backwater valves in building drain piping.
	1. For interior installation, provide cleanout deck plate flush with floor and centered over backwater valve cover, and of adequate size to remove valve cover for servicing.

	B. Install cleanouts in aboveground piping and building drain piping according to the following, unless otherwise indicated:
	1. Size same as drainage piping up to NPS 4. Use NPS 4 for larger drainage piping unless larger cleanout is indicated.
	2. Locate at each change in direction of piping greater than 45 degrees.
	3. Locate at minimum intervals of 50 feet for piping NPS 4 and smaller and 100 feet for larger piping.
	4. Locate at base of each vertical soil and waste stack.

	C. For floor cleanouts for piping below floors, install cleanout deck plates with top flush with finished floor.
	D. For cleanouts located in concealed piping, install cleanout wall access covers, of types indicated, with frame and cover flush with finished wall.
	E. Install fixture air-admittance valves on fixture drain piping.
	F. Install stack air-admittance valves at top of stack vent and vent stack piping.
	G. Install air-admittance-valve wall boxes recessed in wall.
	H. Assemble open drain fittings and install with top of hub [1 inch] [2 inches] <Insert dimension> above floor.
	I. Install deep-seal traps on floor drains and other waste outlets, if indicated.
	J. Install floor-drain, trap-seal primer fittings on inlet to floor drains that require trap-seal primer connection.
	1. Exception: Fitting may be omitted if trap has trap-seal primer connection.
	2. Size: Same as floor drain inlet.

	K. Install air-gap fittings on draining-type backflow preventers and on indirect-waste piping discharge into sanitary drainage system.
	L. Install sleeve and sleeve seals with each riser and stack passing through floors with waterproof membrane.
	M. Install vent caps on each vent pipe passing through roof.
	N. Install frost-resistant vent terminals on each vent pipe passing through roof. Maintain 1-inch clearance between vent pipe and roof substrate.
	O. Install expansion joints on vertical stacks and conductors. Position expansion joints for easy access and maintenance.
	P. Install frost-proof vent caps on each vent pipe passing through roof. Maintain 1-inch clearance between vent pipe and roof substrate.
	Q. Install wood-blocking reinforcement for wall-mounting-type specialties.
	R. Install traps on plumbing specialty drain outlets. Omit traps on indirect wastes unless trap is indicated.

	3.2 PIPING CONNECTIONS
	A. Comply with requirements in Section 221316 "Sanitary Waste and Vent Piping" for piping installation requirements. Drawings indicate general arrangement of piping, fittings, and specialties.
	B. Install piping adjacent to equipment, to allow service and maintenance.

	3.3 LABELING AND IDENTIFYING
	A. Distinguish among multiple units, inform operator of operational requirements, indicate safety and emergency precautions, and warn of hazards and improper operations, in addition to identifying unit.
	1. Nameplates and signs are specified in Section 220553 "Identification for Plumbing Piping and Equipment."


	3.4 PROTECTION
	A. Protect drains during remainder of construction period to avoid clogging with dirt or debris and to prevent damage from traffic or construction work.
	B. Place plugs in ends of uncompleted piping at end of each day or when work stops.



	221319.13 FL - Sanitary Drains
	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. Section Includes:
	1. Floor drains.
	2. Floor sinks.
	3. Trench drains.
	4. Channel drainage systems.


	1.3 DEFINITIONS
	A. ABS: Acrylonitrile-butadiene styrene.
	B. FRP: Fiberglass-reinforced plastic.
	C. HDPE: High-density polyethylene.
	D. PE: Polyethylene.
	E. PP: Polypropylene.
	F. PVC: Polyvinyl chloride.

	1.4 ACTION SUBMITTALS
	A. Product Data: For each type of product.


	PART 2 -  PRODUCTS
	2.1 DRAIN ASSEMBLIES
	A. Sanitary drains shall bear label, stamp, or other markings of specified testing agency.
	B. Comply with NSF 14 for plastic sanitary piping specialty components.

	2.2 FLOOR DRAINS
	A. Cast-Iron Floor Drains <Insert drawing designation if any>:
	1. <Double click here to find, evaluate, and insert list of manufacturers and products.>
	2. Standard: ASME A112.6.3[ with backwater valve].
	3. Pattern: [Area] [Floor] [Funnel floor] [Sanitary] <Insert pattern> drain.
	4. Body Material: [Gray iron] <Insert material>.
	5. Seepage Flange: [Not required] [Required].
	6. Anchor Flange: [Not required] [Required].
	7. Clamping Device: [Not required] [Required].
	8. Outlet: [Bottom] [Side] <Insert type>.
	9. Backwater Valve: [Drain-outlet type] [Integral, ASME A112.14.1, swing-check type] [Not required].
	10. Coating on Interior and Exposed Exterior Surfaces: [Acid-resistant enamel] [Not required] <Insert material>.
	11. Sediment Bucket: [Not required] <Insert description>.
	12. Top or Strainer Material: [Bronze] [Gray iron] [Nickel bronze] [Stainless steel] <Insert material>.
	13. Top of Body and Strainer Finish: [Nickel bronze] [Polished bronze] [Rough bronze] [Stainless steel] <Insert finish>.
	14. Top Shape: [Round] [Square] <Insert shape>.
	15. Dimensions of Top or Strainer: <Insert dimensions and describe body, sump, and grate>.
	16. Top Loading Classification: [Extra Heavy Duty] [Heavy Duty] [Light Duty] [Medium Duty] <Delete if not applicable>.
	17. Funnel: [Not required] [Required] <Insert description and dimensions>.
	18. Inlet Fitting: [Not required] [Gray iron, with threaded inlet and threaded or spigot outlet, and trap-seal primer valve connection].
	19. Trap Material: [Bronze] [Cast iron] [Copper] [Not required] <Insert material>.
	20. Trap Pattern: [Deep-seal P-trap] [Standard P-trap] [Not required] <Insert pattern>.
	21. Trap Features: [Cleanout] [Trap-seal primer valve drain connection] [Cleanout and trap-seal primer valve drain connection] [Not required] <Insert type>.

	B. Stainless-Steel Floor Drains, ASME A112.3.1 <Insert drawing designation if any>:
	1. <Double click here to find, evaluate, and insert list of manufacturers and products.>
	2. Outlet: [Bottom] [Side] <Insert type>.
	3. Top or Strainer Material: [Stainless steel] <Insert material>.
	4. Top Shape: [Round] [Square] <Insert shape>.
	5. Dimensions of Top or Strainer: <Insert dimensions and describe body, sump, and grate>.
	6. Seepage Flange: [Not required] [Required].
	7. Anchor Flange: [Not required] [Required].
	8. Clamping Device: [Not required] [Required].
	9. Trap-Primer Connection: [Not required] [Required].
	10. Trap Material: [Cast iron] [Stainless steel] [Not required] <Insert material>.
	11. Trap Pattern: [Deep-seal P-trap] [Standard P-trap] [Not required] <Insert pattern>.

	C. Stainless-Steel Floor Drains, ASME A112.6.3 <Insert drawing designation if any>:
	1. <Double click here to find, evaluate, and insert list of manufacturers and products.>
	2. Outlet: [Bottom] [Side] <Insert type>.
	3. Top or Strainer Material: [Stainless steel] <Insert material>.
	4. Top Shape: [Round] [Square] <Insert shape>.
	5. Dimensions of Top or Strainer: <Insert dimensions and describe body, sump, and grate>.
	6. Seepage Flange: [Not required] [Required].
	7. Anchor Flange: [Not required] [Required].
	8. Clamping Device: [Not required] [Required].
	9. Trap-Primer Connection: [Not required] [Required].
	10. Trap Material: [Cast iron] [Stainless steel] [Not required] <Insert material>.
	11. Trap Pattern: [Deep-seal P-trap] [Standard P-trap] [Not required] <Insert pattern>.

	D. Plastic Floor Drains <Insert drawing designation if any>:
	1. <Double click here to find, evaluate, and insert list of manufacturers and products.>
	2. Standard: ASME A112.6.3.
	3. Material: [ABS] [or] [PVC] <Insert material>.
	4. Seepage Flange: [Not required] [Required].
	5. Clamping Device: [Not required] [Required].
	6. Outlet: [Bottom] [Side] <Insert type>.
	7. Sediment Bucket: [Not required] <Insert description>.
	8. Top or Strainer Material: [Bronze] [Plastic] [Stainless steel] <Insert other>.
	9. Top of Body and Strainer Finish: [Nickel bronze] [Polished bronze] [Rough bronze] [Stainless steel] <Insert other>.
	10. Top Shape: [Round] [Square] <Insert shape>.
	11. Dimensions of Top or Strainer: <Insert dimensions and describe body, sump, and grate if required>.
	12. Trap Material: [Cast iron] [Plastic drainage piping] [Not required] <Insert material>.
	13. Trap Pattern: [Standard P-trap] [Not required] <Insert pattern>.


	2.3 FLOOR SINKS
	A. Cast-Iron Floor Sinks <Insert drawing designation if any>:
	1. <Double click here to find, evaluate, and insert list of manufacturers and products.>
	2. Standard: ASME A112.6.7.
	3. Pattern: [Floor] [Funnel floor] <Insert pattern> drain.
	4. Body Material: Cast iron.
	5. Anchor Flange: [Not required] [Required][, with seepage holes].
	6. Clamping Device: [Not required] [Required].
	7. Outlet: Bottom, [no-hub] <Insert type> connection.
	8. Coating on Interior Surfaces: [Not required] [Acid-resistant enamel] <Insert coating>.
	9. Sediment Bucket: [Not required] <Insert description>.
	10. Internal Strainer: [Not required] [Dome] [Flat].
	11. Internal Strainer Material: [Aluminum] <Insert material>.
	12. Top Grate Material: [Cast iron] <Insert material>[, loose][, hinged].
	13. Top of Body and Grate Finish: [Nickel bronze] [Acid-resistant enamel] <Insert finish>.
	14. Top Shape: [Round] [Square] <Insert shape>.
	15. Dimensions of Top Grate: <Insert dimensions and describe grate pattern>.
	16. Top Loading Classification: [No traffic] <Insert traffic loading>.
	17. Funnel: [Not required] [Required]. <Insert material, shape and dimensions>.
	18. <Insert additional options here>.

	B. Stainless-Steel Floor Sinks, ASME A112.6.7 <Insert drawing designation if any>:
	1. <Double click here to find, evaluate, and insert list of manufacturers and products.>
	2. Standard: ASME A112.6.7.
	3. Pattern: [Floor] [Funnel floor] <Insert pattern> drain.
	4. Body Material: Stainless steel.
	5. Anchor Flange: [Not required] [Required][, with seepage holes].
	6. Clamping Device: [Not required] [Required].
	7. Outlet: Bottom, [no-hub] <Insert type> connection.
	8. Sediment Bucket: [Not required] <Insert description>.
	9. Internal Strainer: [Not required] [Dome] [Flat].
	10. Internal Strainer Material: [Stainless steel] <Insert material>.
	11. Top Grate Material: [Stainless steel] <Insert material>[, loose][, hinged].
	12. Top of Body and Grate Finish: [Satin nickel] [Stainless steel] <Insert finish>.
	13. Top Shape: [Round] [Square] <Insert shape>.
	14. Dimensions of Top Grate: <Insert dimensions and describe grate pattern>.
	15. Top Loading Classification: [No traffic] <Insert traffic loading>.
	16. Funnel: [Not required] [Required]. <Insert material, shape and dimensions>.
	17. <Insert additional options here>.

	C. Plastic Floor Sinks <Insert drawing designation if any>:
	1. <Double click here to find, evaluate, and insert list of manufacturers and products.>
	2. Standard: ASME A112.6.7.
	3. Pattern: [Floor] [Funnel floor] <Insert pattern> drain.
	4. Body Material: PVC.
	5. Outlet: Bottom, PVC primer and solvent cement connection.
	6. Sediment Bucket: [Not required] <Insert description>.
	7. Internal Strainer: [Not required] [Dome] [Flat].
	8. Internal Strainer Material: [PVC] <Insert material>.
	9. Top Grate Material: [PVC] <Insert material>.
	10. Top Shape: [Round] [Square] <Insert shape>.
	11. Dimensions of Top Grate: <Insert dimensions and describe grate pattern>.
	12. Top Loading Classification: [No traffic] <Insert traffic loading>.
	13. Funnel: [Not required] [Required]. <Insert material, shape and dimensions>.
	14. <Insert additional options here>.


	2.4 TRENCH DRAINS
	A. Trench Drains <Insert drawing designation if any>:
	1. <Double click here to find, evaluate, and insert list of manufacturers and products.>
	2. Standard: ASME A112.6.3 for trench drains.
	3. Material: Ductile or gray iron.
	4. Flange: [Anchor] [Seepage] [Not required].
	5. Clamping Device: [Not required] [Required].
	6. Outlet: [Bottom] [End] [Side] <Insert location>.
	7. Grate Material: [Ductile iron] [Ductile iron or gray iron] [Gray iron] [Stainless steel] <Insert material>.
	8. Grate Finish: [Painted] [Not required] <Insert finish>.
	9. Dimensions of Frame and Grate: <Insert dimensions and describe body, sump, and grate if required>.
	10. Top Loading Classification: [Extra Heavy Duty] [Heavy Duty] [Light Duty] [Medium Duty] <Delete if not applicable>.
	11. Trap Material: [Cast iron] [Stainless steel] [Not required] <Insert material>.
	12. Trap Pattern: [Standard P-trap] [Not required] <Insert pattern>.


	2.5 CHANNEL DRAINAGE SYSTEMS
	A. Stainless-Steel Channel Drainage Systems, ASME A112.3.1 <Insert drawing designation if any>:
	1. <Double click here to find, evaluate, and insert list of manufacturers and products.>
	2. Description: Modular system of stainless-steel channel sections, grates, and appurtenances; designed so grates fit into channel recesses without rocking or rattling.
	3. Standard: ASME A112.3.1 for trench drains.
	4. Channel Sections: Interlocking joint, stainless steel with level invert.
	a. Dimensions: [5.8 inches] [11.7 inches] wide. Include number of units required to form total lengths indicated.

	5. Grates: Manufacturer's designation "[heavy] [medium] duty," with slots or perforations, and of width and thickness that fit recesses in channels.
	a. Material: [Ductile iron] [Fiberglass] [Galvanized steel] [Gray iron] [Stainless steel] <Insert material>.
	b. Locking Mechanism: [Manufacturer's standard device for securing grates to channel sections] [Not required].

	6. Covers: Solid [ductile or gray iron] [stainless steel] <Insert material>, of width and thickness that fit recesses in channels, and of lengths indicated.
	7. Supports, Anchors, and Setting Devices: Manufacturer's standard, unless otherwise indicated.
	8. Channel-Section Joining and Fastening Materials: As recommended by system manufacturer.

	B. Stainless-Steel Channel Drainage Systems, Non-ASME A112.3.1 <Insert drawing designation if any>:
	1. <Double click here to find, evaluate, and insert list of manufacturers and products.>
	2. Description: Modular system of stainless-steel channel sections, grates, and appurtenances; designed so grates fit into channel recesses without rocking or rattling.
	3. Channel Sections: Interlocking joint, stainless steel with level invert.
	a. Dimensions: [6 inches] [12 inches] wide. Include number of units required to form total lengths indicated.

	4. Grates: Manufacturer's designation "[heavy] [medium] duty," with slots or perforations, and of width and thickness that fit recesses in channels.
	a. Material: [Ductile iron] [Fiberglass] [Galvanized steel] [Gray iron] [Stainless steel] <Insert material>.
	b. Locking Mechanism: [Manufacturer's standard device for securing grates to channel sections] [Not required].

	5. Covers: Solid [ductile or gray iron] [stainless steel] <Insert material>, of width and thickness that fit recesses in channels, and of lengths indicated.
	6. Supports, Anchors, and Setting Devices: Manufacturer's standard, unless otherwise indicated.
	7. Channel-Section Joining and Fastening Materials: As recommended by system manufacturer.

	C. Narrow, Sloped-Invert, Polymer-Concrete Channel Drainage Systems <Insert drawing designation if any>:
	1. <Double click here to find, evaluate, and insert list of manufacturers and products.>
	2. Description: Modular system of channel sections, grates, and appurtenances; designed so grates fit into channel recesses without rocking or rattling.
	3. Channel Sections: Narrow, interlocking-joint, sloped-invert, polymer-concrete modular units with end caps.
	a. Include rounded bottom, with built-in invert slope of 0.6 percent and with outlets in number, sizes, and locations indicated.
	b. Include extension sections necessary for required depth.
	c. Dimensions: 4-inch inside width. Include number of units required to form total lengths indicated.
	d. Frame: [Gray-iron or galvanized steel for grates] [Not required].

	4. Grates: Manufacturer's designation "[heavy] [medium] duty," with slots or perforations, and of width and thickness that fit recesses in channel sections.
	a. Material: [Ductile iron] [Fiberglass] [Galvanized steel] [Gray iron] [Stainless steel] <Insert material>.
	1) Locking Mechanism: [Manufacturer's standard device for securing grates to channel sections] [Not required].


	5. Covers: Solid [ductile or gray iron] <Insert material>, of width and thickness that fit recesses in channel sections, and of lengths indicated.
	6. Supports, Anchors, and Setting Devices: Manufacturer's standard, unless otherwise indicated.
	7. Channel-Section Joining and Fastening Materials: As recommended by system manufacturer.

	D. Narrow, Level-Invert, Polymer-Concrete Channel Drainage Systems <Insert drawing designation if any>:
	1. <Double click here to find, evaluate, and insert list of manufacturers and products.>
	2. Description: Modular system of channel sections, grates, and appurtenances; designed so grates fit into channel recesses without rocking or rattling.
	3. Channel Sections: Narrow, interlocking-joint, precast, polymer-concrete modular units with end caps.
	a. Include rounded bottom, with level invert and with NPS 4 outlets in number and locations indicated.
	b. Dimensions: [5-inch] <Insert dimension> inside width and [9-3/4 inches] <Insert dimension> deep. Include number of units required to form total lengths indicated.
	1) Frame: [Gray-iron or galvanized steel for grates] [Not required].


	4. Grates: Manufacturer's designation "[heavy] [medium] duty," with slots or perforations, and of width and thickness that fit recesses in channel sections.
	a. Material: [Ductile iron] [Fiberglass] [Galvanized steel] [Gray iron] [Stainless steel] <Insert material>.
	b. Locking Mechanism: [Manufacturer's standard device for securing grates to channel sections] [Not required].

	5. Covers: Solid [ductile or gray iron] <Insert material>, of width and thickness that fit recesses in channel sections, and of lengths indicated.
	6. Supports, Anchors, and Setting Devices: Manufacturer's standard, unless otherwise indicated.
	7. Channel-Section Joining and Fastening Materials: As recommended by system manufacturer.

	E. Wide, Level-Invert, Polymer-Concrete Channel Drainage Systems <Insert drawing designation if any>:
	1. <Double click here to find, evaluate, and insert list of manufacturers and products.>
	2. Description: Modular system of channel sections, grates, and appurtenances; designed so grates fit into channel recesses without rocking or rattling.
	3. Channel Sections: Wide, interlocking-joint, precast, polymer-concrete modular units with end caps.
	a. Include flat or rounded bottom, with level invert and with outlets in number, sizes, and locations indicated.
	b. Dimensions: [8-inch] <Insert dimension> inside width and [13-3/4 inches] <Insert dimension> deep. Include number of units required to form total lengths indicated.
	1) Frame: [Gray-iron or galvanized steel for grates] [Not required].


	4. Grates: Manufacturer's designation "[heavy] [medium] duty," with slots or perforations, and of width and thickness that fit recesses in channel sections.
	a. Material: [Ductile iron] [Fiberglass] [Galvanized steel] [Gray iron] [Stainless steel] <Insert material>.
	b. Locking Mechanism: [Manufacturer's standard device for securing grates to channel sections] [Not required].

	5. Covers: Solid [ductile or gray iron] <Insert material>, of width and thickness that fit recesses in channel sections, and of lengths indicated.
	6. Supports, Anchors, and Setting Devices: Manufacturer's standard, unless otherwise indicated.
	7. Channel-Section Joining and Fastening Materials: As recommended by system manufacturer.

	F. FRP Channel Drainage Systems <Insert drawing designation if any>:
	1. <Double click here to find, evaluate, and insert list of manufacturers and products.>
	2. Description: Modular system of channel sections, grates, and appurtenances; designed so grates fit into channel recesses without rocking or rattling.
	3. Channel Sections: Interlocking-joint, sloped-invert, FRP modular units, with end caps. Include flat, rounded, or inclined inside bottom, with outlets in number, sizes, and locations indicated.
	a. Dimensions: [4 inches] [4 or 6 inches] [6 inches] [6 or 8 inches] [8 inches] wide. Include number of units required to form total lengths indicated.
	b. Frame: [Galvanized steel] [Stainless steel] [Manufacturer's standard metal] <Insert material> for grates.

	4. Grates: With slots or perforations and widths and thickness that fit recesses in channel sections.
	a. Material: [Fiberglass] [Galvanized steel] [Gray iron] [Stainless steel] <Insert material>.
	b. Locking Mechanism: [Manufacturer's standard device for securing grates to channel sections] [Not required].

	5. Covers: Solid [ductile or gray iron] <Insert material>, of width and thickness that fit recesses in channel sections, and of lengths indicated.
	6. Supports, Anchors, and Setting Devices: Manufacturer's standard, unless otherwise indicated.
	7. Channel-Section Joining and Fastening Materials: As recommended by system manufacturer.

	G. HDPE or PE Channel Drainage Systems <Insert drawing designation if any>:
	1. <Double click here to find, evaluate, and insert list of manufacturers and products.>
	2. Description: Modular system of channel sections, grates, and appurtenances; designed so grates fit into channel recesses without rocking or rattling.
	3. Channel Sections: Interlocking-joint, HDPE or PE modular units, with end caps. Include flat, rounded, or inclined bottom, with level invert and with outlets in number, sizes, and locations indicated.
	a. Dimensions: 4 inches wide. Include number of units required to form total lengths indicated.

	4. Grates: With slots or perforations and widths and thickness that fit recesses in channel sections.
	a. Material: [Fiberglass] [Galvanized steel] [Gray iron] [Stainless steel] <Insert material>.
	b. Color: <Insert color or delete subparagraph>.

	5. Supports, Anchors, and Setting Devices: Manufacturer's standard, unless otherwise indicated.
	6. Channel-Section Joining and Fastening Materials: As recommended by system manufacturer.

	H. PP Channel Drainage Systems <Insert drawing designation if any>:
	1. <Double click here to find, evaluate, and insert list of manufacturers and products.>
	2. Description: Modular system of channel sections, grates, and appurtenances; designed so grates fit into channel recesses without rocking or rattling.
	3. Channel Sections: Interlocking-joint, PP modular units, with end caps. Include flat, rounded, or inclined bottom, with level invert and with outlets in number, sizes, and locations indicated.
	a. Dimensions: 4 inches wide. Include number of units required to form total lengths indicated.

	4. Grates: With slots or perforations and widths and thickness that fit recesses in channel sections.
	a. Material: [Fiberglass] [Galvanized steel] [Gray iron] [Stainless steel] <Insert material>.
	b. Color: <Insert color or delete subparagraph>.

	5. Supports, Anchors, and Setting Devices: Manufacturer's standard, unless otherwise indicated.
	6. Channel-Section Joining and Fastening Materials: As recommended by system manufacturer.

	I. PVC Channel Drainage Systems <Insert drawing designation if any>:
	1. <Double click here to find, evaluate, and insert list of manufacturers and products.>
	2. Description: Modular system of channel sections, grates, and appurtenances; designed so grates fit into channel recesses without rocking or rattling.
	3. Channel Sections: Interlocking-joint, PVC modular units, with end caps. Include flat, rounded, or inclined bottom, with level invert and with outlets in number, sizes, and locations indicated.
	a. Dimensions: 4 inches wide. Include number of units required to form total lengths indicated.

	4. Grates: With slots or perforations and widths and thickness that fit recesses in channel sections.
	a. Material: [Fiberglass] [Galvanized steel] [Gray iron] [Stainless steel] <Insert material>.
	b. Color: <Insert color or delete subparagraph>.

	5. Supports, Anchors, and Setting Devices: Manufacturer's standard, unless otherwise indicated.
	6. Channel-Section Joining and Fastening Materials: As recommended by system manufacturer.



	PART 3 -  EXECUTION
	3.1 INSTALLATION
	A. Install floor drains at low points of surface areas to be drained. Set grates of drains flush with finished floor, unless otherwise indicated.
	1. Position floor drains for easy access and maintenance.
	2. Set floor drains below elevation of surrounding finished floor to allow floor drainage.
	3. Set with grates depressed according to the following drainage area radii:
	a. Radius, 30 Inches or Less: Equivalent to 1 percent slope, but not less than 1/4-inch total depression.
	b. Radius, 30 to 60 Inches: Equivalent to 1 percent slope.
	c. Radius, 60 Inches or Larger: Equivalent to 1 percent slope, but not greater than 1-inch total depression.

	4. Install floor-drain flashing collar or flange, so no leakage occurs between drain and adjoining flooring.
	a. Maintain integrity of waterproof membranes where penetrated.

	5. Install individual traps for floor drains connected to sanitary building drain, unless otherwise indicated.

	B. Install trench drains at low points of surface areas to be drained.
	1. Set grates of drains flush with finished surface, unless otherwise indicated.

	C. Comply with ASME A112.3.1 for installation of stainless-steel channel drainage systems.
	1. Install on support devices, so that top will be flush with adjacent surface.

	D. Install FRP channel drainage system components on support devices, so that top will be flush with adjacent surface.
	E. Install plastic channel drainage system components on support devices, so that top will be flush with adjacent surface.
	F. Install open drain fittings with top of hub [1 inch] [2 inches] <Insert dimension> above floor.

	3.2 CONNECTIONS
	A. Comply with requirements in Section 221316 "Sanitary Waste and Vent Piping" for piping installation requirements. Drawings indicate general arrangement of piping, fittings, and specialties.
	B. Comply with requirements in Section 221319 "Sanitary Waste Piping Specialties" for backwater valves, air admittance devices and miscellaneous sanitary drainage piping specialties.
	C. Comply with requirements in Section 221323 "Sanitary Waste Interceptors" for grease interceptors, grease-removal devices, oil interceptors, sand interceptors, and solid interceptors.
	D. Install piping adjacent to equipment to allow service and maintenance.
	E. Ground equipment according to Section 260526 "Grounding and Bonding for Electrical Systems."
	F. Connect wiring according to Section 260519 "Low-Voltage Electrical Power Conductors and Cables."

	3.3 LABELING AND IDENTIFYING
	A. Distinguish among multiple units, inform operator of operational requirements, indicate safety and emergency precautions, and warn of hazards and improper operations, in addition to identifying unit. Nameplates and signs are specified in Section 22...

	3.4 PROTECTION
	A. Protect drains during remainder of construction period to avoid clogging with dirt or debris and to prevent damage from traffic or construction work.
	B. Place plugs in ends of uncompleted piping at end of each day or when work stops.



	221323 FL - Sanitary Waste Interceptors
	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. Section Includes:
	1. Grease interceptors.
	2. Grease-removal devices.
	3. Oil interceptors.
	4. Sand interceptors.
	5. Solids interceptors.
	6. Precast-concrete manhole risers.


	1.3 DEFINITIONS
	A. FRP: Fiberglass-reinforced plastic.
	B. PP: Polypropylene.

	1.4 ACTION SUBMITTALS
	A. Product Data: For each type of [metal] [and] [plastic] interceptor. Include materials of fabrication, dimensions, rated capacities, retention capacities, operating characteristics, size and location of each pipe connection, furnished specialties, a...
	B. Shop Drawings: For each type and size of precast-concrete interceptor indicated.
	1. Include materials of construction, dimensions, rated capacities, retention capacities, location and size of each pipe connection, furnished specialties, and accessories.


	1.5 INFORMATIONAL SUBMITTALS
	A. Coordination Drawings: Interceptors, drawn to scale, on which the following items are shown and coordinated with each other, using input from installers of the items involved:
	1. Piping connections. Include size, location, and elevation of each.
	2. Interface with underground structures and utility services.


	1.6 CLOSEOUT SUBMITTALS
	A. Operation and Maintenance Data: For sanitary waste interceptors to include in emergency, operation, and maintenance manuals.

	1.7 FIELD CONDITIONS
	A. Interruption of Existing Sewer Services: Do not interrupt services to facilities occupied by Owner or others unless permitted under the following conditions and then only after arranging to provide temporary sewer services according to requirements...
	1. Notify [Architect] [Construction Manager] [Owner] no fewer than [seven] <Insert number> days in advance of proposed interruption of service.
	2. Do not proceed with interruption of sewer services without [Architect's] [Construction Manager's] [Owner's] written permission.



	PART 2 -  PRODUCTS
	2.1 GREASE INTERCEPTORS
	A. Precast-Concrete Grease Interceptors: Comply with [ASTM C913] <Insert authorities having jurisdiction>.
	1. Include rubber-gasketed joints, [vent connections, ]manholes, compartments or baffles, and piping or openings to retain grease and to permit wastewater flow.
	2. Structural Design Loads:
	a. Light-Traffic Load: Comply with ASTM C890, A-8.
	b. Medium-Traffic Load: Comply with ASTM C890, A-12.
	c. Heavy-Traffic Load: Comply with ASTM C890, A-16.
	d. Walkway Load: Comply with ASTM C890, A-03.

	3. Resilient Pipe Connectors: ASTM C923, cast or fitted into interceptor walls, for each pipe connection.
	4. Steps: [Individual FRP steps or FRP ladder] [Individual FRP steps, FRP ladder, or ASTM A615/A615M, deformed, 1/2-inch steel reinforcing rods encased in ASTM D4101, PP] [ASTM A615/A615M, deformed, 1/2-inch steel reinforcing rods encased in ASTM D410...
	5. Grade Rings: Reinforced-concrete rings, 6- to 9-inch total thickness, to match diameter of manhole frame and cover.
	6. Manhole Frames and Covers: Ferrous; 24-inch ID by 7- to 9-inch riser with 4-inch-minimum-width flange and 26-inch-diameter cover.
	a. Ductile Iron: ASTM A536, Grade 60-40-18, unless otherwise indicated.
	b. Gray Iron: ASTM A48/A48M, Class 35, unless otherwise indicated.
	c. Include indented top design with lettering cast into cover, using wording equivalent to "[INTERCEPTOR] [GREASE INTERCEPTOR] [SANITARY SEWER] <Insert lettering>."

	7. Capacities and Characteristics:
	a. Length by Width by Depth: <Insert inches>.
	b. Number of Compartments: [One] [Two] <Insert number>.
	c. Flow Rate: <Insert interceptor design rate>.
	d. Retention Capacity: <Insert lb>.
	e. Inlet and Outlet Pipe Size: <Insert NPS>.
	1) Centerline of Inlet to Floor: <Insert inches>.
	2) Centerline of Outlet to Floor: <Insert inches>.

	f. End Connections: [Flanged] [Hub] [Threaded].
	g. Cleanout: Integral[ or field installed on outlet].
	h. Trapped Outlet Required: [Integral] [No] [Yes].
	i. Vent Pipe Size: [Not required] <Insert NPS>.
	j. Mounting: [Above floor] [Recessed in acid-resistant, coated steel frame and cradle] [Recessed, flush with floor] <Insert mounting>.
	k. Flow-Control Fitting: [Not required] [Required].
	l. Operation: [Automatic recovery] [Manual cleaning] [Semiautomatic, manual drawoff] <Insert operation>.


	B. Cast-Iron or Steel Grease Interceptors <Insert drawing designation if any>:
	1. <Double click here to find, evaluate, and insert list of manufacturers and products.>
	2. Standard: PDI G101[ and ASME A112.14.3], for intercepting and retaining FOG from food[-preparation] [or] [-processing] wastewater.
	3. PDI Seal: [Not required] [Required].
	4. Body Material: Cast iron or steel.
	5. Interior Lining: [Corrosion-resistant enamel] [Not required] <Insert lining>.
	6. Exterior Coating: [Corrosion-resistant enamel] [Not required] <Insert coating>.
	7. Body Dimensions: <Insert dimensions>.
	8. Body Extension: [Not required] [Required].
	9. Capacities and Characteristics:
	a. Length by Width by Depth: <Insert inches>.
	b. Number of Compartments: [One] [Two] <Insert number>.
	c. Flow Rate: <Insert interceptor design rate>.
	d. Retention Capacity: <Insert lb>.
	e. Inlet and Outlet Pipe Size: <Insert NPS>.
	1) Centerline of Inlet to Floor: <Insert inches>.
	2) Centerline of Outlet to Floor: <Insert inches>.

	f. End Connections: [Flanged] [Hub] [Threaded].
	g. Cleanout: Integral[ or field installed on outlet].
	h. Trapped Outlet Required: [Integral] [No] [Yes].
	i. Vent Pipe Size: [Not required] <Insert NPS>.
	j. Mounting: [Above floor] [Recessed in acid-resistant, coated steel frame and cradle] [Recessed, flush with floor] <Insert mounting>.
	k. Flow-Control Fitting: [Not required] [Required].
	l. Operation: [Automatic recovery] [Manual cleaning] [Semiautomatic, manual drawoff] <Insert operation>.


	C. Plastic Grease Interceptors:
	1. <Double click here to find, evaluate, and insert list of manufacturers and products.>
	2. Standard: PDI G101[ and ASME A112.14.3], for intercepting and retaining FOG from food[-preparation] [or] [-processing] wastewater.
	3. PDI Seal: [Not required] [Required].
	4. Body Material: Plastic.
	5. Body Dimensions: <Insert dimensions>.
	6. Body Extension: [Not required] [Required].
	7. Capacities and Characteristics:
	a. Length by Width by Depth: <Insert inches>.
	b. Number of Compartments: [One] [Two] <Insert number>.
	c. Flow Rate: <Insert interceptor design rate>.
	d. Retention Capacity: <Insert lb>.
	e. Inlet and Outlet Pipe Size: <Insert NPS>.
	1) Centerline of Inlet to Floor: <Insert inches>.
	2) Centerline of Outlet to Floor: <Insert inches>.

	f. End Connections: [Flanged] [Hub] [Threaded].
	g. Cleanout: Integral[ or field installed on outlet].
	h. Trapped Outlet Required: [Integral] [No] [Yes].
	i. Vent Pipe Size: [Not required] <Insert NPS>.
	j. Mounting: [Above floor] [Recessed in acid-resistant, coated steel frame and cradle] [Recessed, flush with floor] <Insert mounting>.
	k. Flow-Control Fitting: [Not required] [Required].
	l. Operation: [Automatic recovery] [Manual cleaning] [Semiautomatic, manual drawoff] <Insert operation>.



	2.2 GREASE-REMOVAL DEVICES
	A. Grease-Removal Devices <Insert drawing designation if any>:
	1. <Double click here to find, evaluate, and insert list of manufacturers and products.>
	2. Standard: PDI G101[ and ASME A112.14.4], for automatic intercepting and removal of FOG from food[-preparation] [or] [-processing] <Insert application> wastewater.
	3. Body Material: [Stainless steel] [Steel] <Insert material>.
	4. Interior Separation Device: [Baffles] [Screens] <Insert device>.
	5. Heater: [Not required] [Required].
	6. Interior Lining: [Not required] <Insert description if required>.
	7. Exterior Coating: [Not required] <Insert description if required>.
	8. Unit Dimensions: <Insert dimensions>.
	9. Flow Rate: <Insert recovery unit design rate>.
	10. Basket Material: [Stainless steel] <Insert material>.
	11. Inlet and Outlet Size: <Insert size>.
	12. End Connections: [Flanged] [Hub] [Threaded].
	13. Cleanout: Integral[ or field installed on outlet].
	14. Mounting: [Above floor] <Insert mounting>.
	15. Flow-Control Fitting: [Not required] [Required].
	16. Operation: [Automatic recovery] <Insert operation>.
	17. Power Requirement: [120-V ac] <Insert power>.
	18. Full-Load Amperes: <Insert number> A.
	19. Minimum Circuit Ampacity: <Insert number> A.
	20. Maximum Overcurrent Protection: <Insert number> A.
	21. Waste Grease Receptacle: [Furnished by Owner] <Insert description>.


	2.3 OIL INTERCEPTORS
	A. Precast Concrete Oil Interceptors: Comply with [ASTM C913] <Insert authorities having jurisdiction>.
	1. Include rubber-gasketed joints, vent connections, manholes, compartments or baffles, and piping or openings to retain grease and to permit wastewater flow.
	2. Structural Design Loads:
	a. Light-Traffic Load: Comply with ASTM C890, A-8.
	b. Medium-Traffic Load: Comply with ASTM C890, A-12.
	c. Heavy-Traffic Load: Comply with ASTM C890, A-16.
	d. Walkway Load: Comply with ASTM C890, A-03.

	3. Resilient Pipe Connectors: ASTM C923, cast or fitted into interceptor walls, for each pipe connection.
	4. Steps: [Individual FRP steps or FRP ladder] [Individual FRP steps, FRP ladder, or ASTM A615/A615M, deformed, 1/2-inch steel reinforcing rods encased in ASTM D4101, PP] [ASTM A615/A615M, deformed, 1/2-inch steel reinforcing rods encased in ASTM D410...
	5. Grade Rings: Reinforced-concrete rings, 6- to 9-inch total thickness, to match diameter of manhole frame and cover.
	6. Manhole Frames and Covers: Ferrous; 24-inch ID by 7- to 9-inch riser with 4-inch-minimum-width flange and 26-inch-diameter cover.
	a. Ductile Iron: ASTM A536, Grade 60-40-18, unless otherwise indicated.
	b. Gray Iron: ASTM A48/A48M, Class 35, unless otherwise indicated.
	c. Include indented top design with lettering cast into cover, using wording equivalent to "[INTERCEPTOR] [OIL INTERCEPTOR] [SANITARY SEWER] <Insert lettering>."

	7. Waste-oil storage tank and piping are specified in Section 231113 "Facility Fuel-Oil Piping."
	8. Capacities and Characteristics:
	a. Capacity: [Not applicable] <Insert gal. >.
	b. Overall Dimensions: <Insert inches>.
	c. Flow Rate: <Insert interceptor design rate>.
	d. Inlet and Outlet Pipe Size: <Insert NPS>.
	1) Centerline of Inlet to Floor: <Insert inches>.
	2) Centerline of Outlet to Floor: <Insert inches>.

	e. End Connections: [Flanged] [Hub] [Threaded].
	f. Waste-Oil-Outlet Pipe Size: <Insert NPS>.
	1) Centerline of Outlet to Floor: <Insert inches>.

	g. Trapped Outlet Required: [Integral] [No] [Yes].
	h. Cleanout: Integral[ or field installed on outlet].
	i. Vent Pipe Size: <Insert NPS>.
	j. Mounting: [Above floor] [Recessed in acid-resistant, coated steel frame and cradle] [Recessed, flush with floor] <Insert mounting>.
	k. Flow-Control Fitting: [Not required] [Required].


	B. Cast-Iron or Steel Oil Interceptors: Factory fabricated; with removable sediment bucket or strainer, baffles, vents, and flow-control fitting on inlet.
	1. <Double click here to find, evaluate, and insert list of manufacturers and products.>
	2. Inlet, Outlet, Vent, and Waste-Oil-Outlet Piping Connections: Hub, hubless, or threaded unless otherwise indicated.
	3. Extension: Cast-iron or steel shroud, full size of interceptor, extending from top of interceptor to grade.
	4. Cover: Cast iron or steel, with steel reinforcement to provide ASTM C890, [A-03, walkway] <Insert loading type> load.
	5. Comply with requirements in Section 231113 "Facility Fuel-Oil Piping" for waste-oil storage tank and piping.
	6. Capacities and Characteristics:
	a. Capacity: [Not applicable] <Insert gal. >.
	b. Overall Dimensions: <Insert inches>.
	c. Flow Rate: <Insert interceptor design rate>.
	d. Inlet and Outlet Pipe Size: <Insert NPS>.
	1) Centerline of Inlet to Floor: <Insert inches>.
	2) Centerline of Outlet to Floor: <Insert inches>.

	e. End Connections: [Flanged] [Hub] [Threaded].
	f. Waste-Oil-Outlet Pipe Size: <Insert NPS>.
	1) Centerline of Outlet to Floor: <Insert inches>.

	g. Trapped Outlet Required: [Integral] [No] [Yes].
	h. Cleanout: Integral[ or field installed on outlet].
	i. Vent Pipe Size: <Insert NPS>.
	j. Mounting: [Above floor] [Recessed in acid-resistant, coated steel frame and cradle] [Recessed, flush with floor] <Insert mounting>.
	k. Flow-Control Fitting: [Not required] [Required].


	C. Plastic Oil Interceptors: Removable sediment bucket or strainer, baffles, vents, and flow-control fitting on inlet.
	1. <Double click here to find, evaluate, and insert list of manufacturers and products.>
	2. Inlet, Outlet, Vent, and Waste-Oil Outlet Piping Connections: Hub, hubless, or threaded, unless otherwise indicated.
	3. Extension: Plastic shroud, full size of interceptor, extending from top of interceptor to grade.
	4. Cover: Plastic[ with steel reinforcement to provide ASTM C890,] [A-03, walkway] <Insert loading type> load.
	5. Waste-oil storage tank and piping are specified in Section 231113 "Facility Fuel-Oil Piping."
	6. Capacities and Characteristics:
	a. Capacity: [Not applicable] <Insert gal. >.
	b. Overall Dimensions: <Insert inches>.
	c. Flow Rate: <Insert interceptor design rate>.
	d. Inlet and Outlet Pipe Size: <Insert NPS>.
	1) Centerline of Inlet to Floor: <Insert inches>.
	2) Centerline of Outlet to Floor: <Insert inches>.

	e. End Connections: [Flanged] [Hub] [Threaded].
	f. Waste-Oil-Outlet Pipe Size: <Insert NPS>.
	1) Centerline of Outlet to Floor: <Insert inches>.

	g. Trapped Outlet Required: [Integral] [No] [Yes].
	h. Cleanout: Integral[ or field installed on outlet].
	i. Vent Pipe Size: <Insert NPS>.
	j. Mounting: [Above floor] [Recessed in acid-resistant, coated steel frame and cradle] [Recessed, flush with floor] <Insert mounting>.
	k. Flow-Control Fitting: [Not required] [Required].



	2.4 SAND INTERCEPTORS
	A. Description: Factory-fabricated, cast-iron or steel body and inlet grate; with settlement chamber and removable basket or strainer.
	B. <Double click here to find, evaluate, and insert list of manufacturers and products.>
	C. Outlet Piping Connection: Hub, hubless, or threaded, unless otherwise indicated.
	D. Grate: Cast iron or steel with reinforcement to provide ASTM C890, [A-03, walkway] <Insert loading type> load.
	E. Capacities and Characteristics:
	1. Capacity: [Not applicable] <Insert gal. >.
	2. Overall Dimensions: <Insert inches>.
	3. Outlet Pipe Size: <Insert NPS>.
	4. Trapped Outlet Required: [Integral] [No] [Yes].
	5. Vent Pipe Size: [Not required] <Insert NPS>.
	6. Installation Position: [Top flush with grade] <Insert position>.


	2.5 SOLIDS INTERCEPTORS
	A. Cast-Iron or Steel Solids Interceptors <Insert drawing designation if any>:
	1. <Double click here to find, evaluate, and insert list of manufacturers and products.>
	2. Type: Factory-fabricated interceptor made for removing and retaining [lint] [sediment] <Insert solid> from wastewater.
	3. Body Material: Cast iron or steel.
	4. Interior Separation Device: [Baffles] [Screens] <Insert device>.
	5. Interior Lining: [Corrosion-resistant enamel] [Not required] <Insert lining>.
	6. Exterior Coating: [Corrosion-resistant enamel] [Not required] <Insert coating>.
	7. Body Dimensions: <Insert dimensions>.
	8. Flow Rate: [Not required] <Insert description if required>.
	9. Inlet and Outlet Size: <Insert size>.
	10. End Connections: [Threaded] <Insert connections>.
	11. Mounting: [Above floor] [Inline] <Insert mounting>.

	B. Plastic Solids Interceptors:
	1. <Double click here to find, evaluate, and insert list of manufacturers and products.>
	2. Type: Factory-fabricated interceptor made for removing and retaining [lint] [sediment] <Insert solid> from wastewater.
	3. Body Material: Plastic.
	4. Interior Separation Device: [Baffles] [Screens] <Insert device>.
	5. Body Dimensions: <Insert dimensions>.
	6. Flow Rate: [Not required] <Insert description if required>.
	7. Inlet and Outlet Size: <Insert size>.
	8. End Connections: [Threaded] <Insert connections>.
	9. Mounting: [Above floor] [Inline] <Insert mounting>.


	2.6 PRECAST-CONCRETE MANHOLE RISERS
	A. Precast Concrete Manhole Risers: [ASTM C478] [ASTM C913], with rubber-gasket joints.
	1. Structural Design Loads:
	a. Light-Traffic Load: Comply with ASTM C890, A-8.
	b. Medium-Traffic Load: Comply with ASTM C890, A-12.
	c. Heavy-Traffic Load: Comply with ASTM C890, A-16.
	d. Walkway Load: Comply with ASTM C890, A-03.

	2. Length: From top of underground concrete structure to grade.
	3. Riser Sections: 3-inch minimum thickness and [36-inch] <Insert dimension> diameter.
	4. Top Section: Eccentric cone unless otherwise indicated. Include top of cone to match grade ring size.
	5. Gaskets: ASTM C443, rubber.
	6. Steps: [Individual FRP steps or FRP ladder] [Individual FRP steps, FRP ladder, or ASTM A615/A615M, deformed, 1/2-inch steel reinforcing rods encased in ASTM D4101, PP] [ASTM A615/A615M, deformed, 1/2-inch steel reinforcing rods encased in ASTM D410...

	B. Grade Rings: Reinforced-concrete rings, 6- to 9-inch total thickness, diameter matching manhole frame and cover, and height as required to adjust the manhole frame and cover to indicated elevation and slope.
	C. Manhole Frames and Covers: Ferrous; 24-inch ID by 7- to 9-inch riser with 4-inch-minimum-width flange and 26-inch-diameter cover.
	1. Ductile Iron: ASTM A536, Grade 60-40-18, unless otherwise indicated.
	2. Gray Iron: ASTM A48/A48M, Class 35, unless otherwise indicated.
	3. Include indented top design with lettering cast into cover, using wording equivalent to the following:
	a. Grease Interceptors in Sanitary Sewerage System: "[INTERCEPTOR] [GREASE INTERCEPTOR] [SANITARY SEWER] <Insert lettering>."
	b. Oil Interceptors in Sanitary Sewerage System: "[INTERCEPTOR] [OIL INTERCEPTOR] [SANITARY SEWER] <Insert lettering>."




	PART 3 -  EXECUTION
	3.1 EARTHWORK
	A. Excavating, trenching, and backfilling are specified in Section 312000 "Earth Moving."

	3.2 INSTALLATION
	A. Equipment Mounting:
	1. Install [grease interceptors] [grease-removal devices] [and] [solids interceptors] on cast-in-place concrete equipment base(s).
	2. Comply with requirements for equipment bases and foundations specified in Section 033000 "Cast-in-Place Concrete."

	B. Install precast concrete interceptors according to ASTM C891.
	C. Set interceptors level and plumb.
	D. Install manhole risers from top of underground concrete interceptors to manholes and gratings at finished grade.
	E. Set tops of manhole frames and covers flush with finished surface in pavements.
	1. Set tops [3 inches] <Insert dimension> above finish surface elsewhere unless otherwise indicated.

	F. Set tops of grating frames and grates flush with finished surface.
	G. Set [metal] [and] [plastic] interceptors level and plumb.
	H. Set tops of metal interceptor covers flush with finished surface in pavements.
	1. Set tops [3 inches] <Insert dimension> above finish surface elsewhere unless otherwise indicated.

	I. Install piping and oil storage tanks according to Section 231113 "Facility Fuel-Oil Piping."
	J. Install grease interceptors, including trapping, venting, and flow-control fitting, according to authorities having jurisdiction and with clear space for servicing.
	1. Above-Floor Installation: Set unit with bottom resting on floor unless otherwise indicated.
	2. Flush with Floor Installation: Set unit and extension, if required, with cover flush with finished floor.
	3. Recessed Floor Installation: Set unit in receiver housing having bottom or cradle supports, with receiver housing cover flush with finished floor.
	4. Install cleanout immediately downstream from interceptors not having integral cleanout on outlet.

	K. Install grease-removal devices on floor. Install trap, vent, and flow-control fitting according to authorities having jurisdiction.
	1. Install control panel adjacent to unit unless otherwise indicated.

	L. Install oil interceptors, including trapping, venting, and flow-control fitting, according to authorities having jurisdiction and with clear space for servicing.
	1. Coordinate oil-interceptor storage tank and gravity drain with Section 231113 "Facility Fuel-Oil Piping."

	M. Install solids interceptors with cleanout immediately downstream from interceptors that do not have integral cleanout on outlet.
	1. Install trap on interceptors that do not have integral trap and are connected to sanitary drainage and vent systems.


	3.3 PIPING CONNECTIONS
	A. Piping installation requirements are specified in Section 221316 "Sanitary Waste and Vent Piping." Drawings indicate general arrangement of piping, fittings, and specialties.
	B. Make piping connections between interceptors and piping systems.

	3.4 IDENTIFICATION
	A. Identification materials and installation are specified in Section 312000 "Earth Moving."
	1. Arrange for installation of green warning tapes directly over piping and at outside edges of underground interceptors.
	2. Use warning tapes or detectable warning tape over ferrous piping.
	3. Use detectable warning tape over nonferrous piping and over edges of underground structures.

	B. Equipment Nameplates and Signs: Install engraved plastic-laminate equipment nameplate or sign on or near each of the following:
	1. Grease interceptors.
	2. Grease-removal devices.
	3. Oil interceptors.
	4. Solids interceptors.


	3.5 PROTECTION
	A. Protect sanitary waste interceptors from damage during construction period.
	B. Repair damage to adjacent materials caused by sanitary waste interceptor installation.



	221513 FL - General-Service Compressed-Air Piping
	PART 1 -  GENERAL
	1.1 SUMMARY
	A. Section includes piping and related specialties for general-service compressed-air systems, as follows:
	1. Pipes, tubes, and fittings.
	2. Joining materials.
	3. Valves.
	4. Dielectric fittings.
	5. Flexible pipe connectors.
	6. Specialties.
	7. Quick couplings.
	8. Hose assemblies.


	1.2 DEFINITIONS
	A. CR: Chlorosulfonated polyethylene synthetic rubber.
	B. EPDM: Ethylene-propylene-diene terpolymer rubber.
	C. HDPE: High-density polyethylene plastic.
	D. High-Pressure, Compressed-Air Piping: System of compressed-air piping and specialties operating at pressures between 150 and 200 psig.
	E. Low-Pressure, Compressed-Air Piping: System of compressed-air piping and specialties operating at pressures of 150 psig or less.
	F. NBR: Nitrile butadiene rubber.
	G. PE: Polyethylene plastic.

	1.3 ACTION SUBMITTALS
	A. Product Data:
	1. Plastic pipes, fittings, and valves.
	2. Dielectric fittings.
	3. Flexible pipe connectors.
	4. Safety valves.
	5. Pressure regulators. Include rated capacities and operating characteristics.
	6. Automatic drain valves.
	7. Filters. Include rated capacities and operating characteristics.
	8. Lubricators. Include rated capacities and operating characteristics.
	9. Quick couplings.
	10. Hose assemblies.


	1.4 INFORMATIONAL SUBMITTALS
	A. Certificates:
	1. [Brazing] [and] [welding] certificates.

	B. Field Quality-Control Submittals:
	1. Field quality-control reports.

	C. Qualification Statements: For Installer.

	1.5 CLOSEOUT SUBMITTALS
	A. Operation and Maintenance Data: For general-service compressed-air piping specialties to include in emergency, operation, and maintenance manuals.

	1.6 QUALITY ASSURANCE
	A. Installer Qualifications:
	1. Extruded-Tee Outlet Procedure: Qualify operators according to training provided by respective manufacturer, for making branch outlets.
	2. Press-Seal Joining Procedure for Copper Tubing: Qualify operators according to training provided by respective manufacturer.
	3. Pressure-Seal Joining Procedure for Steel Piping. Qualify operators according to training provided by respective manufacturer.
	4. Joining Procedures for Aluminum Piping Systems: Qualify installers according to training provided by respective manufacturer.

	B. Brazing: Qualify processes and operators in accordance with ASME Boiler and Pressure Vessel Code: Section IX, "Welding and Brazing Qualifications," or with AWS B2.2, "Standard for Brazing Procedure and Performance Qualification."
	C. Welding: Qualify processes and operators in accordance with ASME Boiler and Pressure Vessel Code: Section IX.

	1.7 PROJECT CONDITIONS
	A. Interruption of Existing Compressed-Air Service: Do not interrupt compressed-air service to facilities occupied by Owner or others unless permitted under the following conditions and then only after arranging to provide temporary compressed-air ser...
	1. Notify Owner no fewer than two days in advance of proposed interruption of compressed-air service.
	2. Do not proceed with interruption of compressed-air service without Owner's written permission.



	PART 2 -  PRODUCTS
	2.1 SOURCE LIMITATIONS
	A. Obtain each product type from single source from single manufacturer.

	2.2 PERFORMANCE REQUIREMENTS
	A. Seismic Performance: Compressed-air piping system to withstand the effects of earthquake motions determined in accordance with ASCE/SEI 7. See Section 220548 "Vibration and Seismic Controls for Plumbing Piping and Equipment."
	1. The term "withstand" means "the piping system will remain in place without separation of any parts from the device when subjected to the seismic forces specified and the piping system will be fully operational after the seismic event."
	2. Component Importance Factor: [1.5] [1.0].

	B. ASME Compliance:
	1. Comply with ASME B31.1, "Power Piping," for high-pressure, compressed-air piping.
	2. Comply with ASME B31.3, "Process Piping," for high- and low-pressure, compressed-air piping.
	3. Comply with ASME B31.9, "Building Services Piping," for low-pressure, compressed-air piping.


	2.3 PIPES, TUBES, AND FITTINGS
	A. Schedule 40, Steel Pipe: ASTM A53/A53M, Type E or S, Grade B, black or hot-dip zinc coated with ends threaded in accordance with ASME B1.20.1.
	1. Steel Nipples: ASTM A733, made of ASTM A53/A53M or ASTM A106, Schedule 40, galvanized seamless steel pipe. Include ends matching joining method.
	2. Malleable-Iron Fittings: ASME B16.3, Class 150 or 300, threaded.
	3. Malleable-Iron Unions: ASME B16.39, Class 150 or 300, threaded.
	4. Steel Flanges, Threaded: ASME B16.5, Class 150 or 300, carbon steel, threaded.
	5. Wrought-Steel, Butt-Welding Fittings: ASME B16.9, Schedule 40.
	6. Steel Flanges: ASME B16.5, Class 150 or 300, carbon steel.
	7. Grooved-End Fittings and Couplings, Steel:
	a. Manufacturers: Subject to compliance with requirements, available manufacturers offering products that may be incorporated into the Work include, but are not limited to the following:
	1) Anvil International/Smith-Cooper International; Tailwind Capital, LLC.
	2) Star Pipe Products.
	3) Victaulic Company.
	4) Ward Manufacturing LLC.

	b. Grooved-End Fittings: ASTM A47/A47M, malleable-iron castings or ASTM A536, ductile-iron castings; with grooves in accordance with AWWA C606 and dimensions matching steel pipe.
	c. Grooved-End Couplings: AWWA C606 or UL 213, for steel-pipe dimensions and rated for 300 psig minimum working pressure. Include ferrous housing sections, gasket suitable for compressed air, and bolts and nuts. Provide EDPM gaskets for oil-free compr...


	B. Schedule 5, Steel Pipe: ASTM A135, carbon steel with plain ends and zinc-plated finish.
	1. Press-Type, Schedule 5 Steel, Fittings: Listed and labeled by qualified testing agency and FM Global-approved, carbon-steel, pressure-seal housing with O-ring end seals suitable for compressed-air piping and rated for 300 psig minimum working press...
	a. Manufacturers: Subject to compliance with requirements, available manufacturers offering products that may be incorporated into the Work include, but are not limited to the following:
	1) Anvil International/Smith-Cooper International; Tailwind Capital, LLC.
	2) Victaulic Company.
	3) Viega LLC.



	C. Copper Tube: [ASTM B88, Type K or L] seamless, drawn-temper, water tube.
	1. Wrought-Copper Fittings: ASME B16.22, solder-joint pressure type or MSS SP-73, wrought copper with dimensions for brazed joints.
	2. Cast-Copper-Alloy Flanges: ASME B16.24, Class 150 or 300.
	3. Copper Unions: ASME B16.22 or MSS SP-123.
	4. Press-Type, Copper Tube, Fittings, NPS 2 and Smaller: Wrought-copper fitting with EPDM O-ring seal in each end.
	a. Manufacturers: Subject to compliance with requirements, available manufacturers offering products that may be incorporated into the Work include, but are not limited to the following:
	1) Apollo Valves; a part of Aalberts Integrated Piping Systems.
	2) NIBCO INC.
	3) Viega LLC.


	5. Press-Type, Copper Tube, Fittings, NPS 2-1/2 to NPS 4: Bronze fitting with stainless steel grip ring and EPDM O-ring seal in each end.
	a. Manufacturers: Subject to compliance with requirements, available manufacturers offering products that may be incorporated into the Work include, but are not limited to the following:
	1) NIBCO INC.
	2) Viega LLC.


	6. Extruded-Tee Outlets: Procedure for making branch outlets in copper tube in accordance with ASTM F2014.
	a. Manufacturers: Subject to compliance with requirements, available manufacturers offering products that may be incorporated into the Work include, but are not limited to the following:
	1) T-DRILL Industries Inc.


	7. Grooved-End Fittings and Couplings, Copper:
	a. Manufacturers: Subject to compliance with requirements, available manufacturers offering products that may be incorporated into the Work include, but are not limited to the following:
	1) Anvil International/Smith-Cooper International; Tailwind Capital, LLC.
	2) Victaulic Company.

	b. Grooved-End Fittings: ASTM B75/B75M, copper tube or ASTM B584, bronze castings.
	c. Grooved-End Couplings: Copper-tube dimensions and design similar to AWWA C606. Include ferrous housing sections, gasket suitable for compressed air, and bolts and nuts. Provide EDPM gasket for oil-free compressed air. Provide NBR gasket if compress...


	D. Transition Couplings for Metal Piping: Metal coupling or other manufactured fitting same size as, with pressure rating at least equal to and ends compatible with, piping to be joined.
	E. Aluminum Piping System: Aluminum pipe, Alloy Grade AA 6035-T5, for push-connect bite ring couplings, and roll-groove couplings.
	1. Manufacturers: Subject to compliance with requirements, available manufacturers offering products that may be incorporated into the Work include, but are not limited to the following:
	a. Applied System Technologies.
	b. Gardner Denver, Inc.
	c. Ingersoll-Rand.
	d. SynergAir.

	2. Pressure and Temperature Range: Aluminum piping and related specialties for general-service compressed-air systems operating at 220 psig or less, across a temperature range of minus 4 to plus 176 deg F.
	3. Tubing, 14 to 273 mm: Aluminum pipe, Alloy Grade AA 6063-T5.
	4. Pipe Coating: Powder-coated paint that is certified nontoxic to AAMA 603 and AAMA 605, blue for compressed air.
	5. Provide tubing that is quality controlled to comply with tolerances specified by roll-groove or push-to-connect coupling manufacturer. Tubing manufacturer follows ISO 9001:2000 quality standards.
	6. Pipe Identification: Decal with maximum working pressure and temperature on each length of pipe.
	7. Push-Connect Bite Ring Couplings, 14 to 63 mm: Solid-brass and nickel-plated body, NBR O-ring seal in excess of 36 percent, and AISI Type 304 stainless steel clamping washer.
	8. Fittings: Solid brass and nickel plated.
	9. Roll-Groove Couplings, 73 to 273 mm: Solid ductile-iron, galvanized, ASTM A536 Grade 65-45-12, NBR standard seals, and fluoroelastomer seals for high-temperature applications.
	10. Ball Valves, 20 to 63 mm: NPT ends, or push-connect bite ring ends.
	11. Butterfly Valves, 73 to 273 mm: Tube to tube, with two roll-groove end couplings.
	12. Flanges, 73 to 273 mm: ASME B16.5, Class 150.

	F. Blue ABS Piping System: Made of ASTM D3965, ABS-resin modified to provide shatter-resistant pipe for compressed-air service. Pipe and fittings are light blue and sizes are in millimeters.
	1. Manufacturers: Subject to compliance with requirements, available manufacturers offering products that may be incorporated into the Work include, but are not limited to the following:
	a. IPEX USA LLC.

	2. Transition Fittings, 20 to 63 mm: Composite union with ABS socket end, CR O-ring, and malleable-iron union nut and threaded end; with construction similar to MSS SP-107, transition union.
	3. Transition Fittings, 90 to 110 mm: Flange assembly with ABS flange, CR gasket, and metal flange of material matching piping to be connected.
	4. Valves, 20 to 63 mm: ABS union ball valve with socket ends.
	5. Valves, 90 to 110 mm: ABS butterfly valve with lever handle.

	G. Green ABS Piping System: Made of ASTM D3965, ABS-resin modified to provide shatter-resistant pipe for compressed-air service. Pipe and fittings are dark green with SDR of 9.0 and same OD as ASTM A53/A53M, steel pipe.
	1. Manufacturers: Subject to compliance with requirements, available manufacturers offering products that may be incorporated into the Work include, but are not limited to the following:
	a. NIBCO INC.

	2. Transition Fittings, NPS 1/2 to NPS 2: Composite union with ABS socket end, CR O-ring, ABS union nut, and brass solder-joint end; with construction similar to MSS SP-107, transition union.
	3. Transition Fittings, NPS 2-1/2 to NPS 4: ABS flange, CR gasket, and metal flange of material matching piping to be connected.
	4. Valves, NPS 1/2 to NPS 2: Union ball valve with socket ends.
	5. Valves, NPS 2-1/2 to NPS 4: Union ball valve with flanged ends. Include safety exhaust feature in "Valve Applications" Article if required.

	H. HDPE Piping System: Made of ASTM D1248, HDPE resin to provide shatter-resistant pipe for compressed-air service. Pipe and fittings are dark blue with pipe dimensions about the same OD as ASTM D3035, PE pipe.
	1. Manufacturers: Subject to compliance with requirements, available manufacturers offering products that may be incorporated into the Work include, but are not limited to the following:
	a. Asahi America.

	2. Transition Fittings, NPS 1/2 to NPS 2: HDPE adapter with one socket end and one end with threaded brass insert.
	3. Transition Fittings, NPS 2-1/2 to NPS 4: HDPE flange, CR gasket, and metal flange of material matching piping to be connected.
	4. Valves, NPS 1/2 to NPS 3: HDPE union ball valve with socket ends.


	2.4 JOINING MATERIALS
	A. Pipe-Flange Gasket Materials: Suitable for compressed-air piping system contents.
	1. ASME B16.21, nonmetallic, flat, asbestos free, 1/8-inch maximum thickness unless thickness or specific material is indicated.
	a. Full-Face Type: For flat-face, Class 125, cast-iron and cast-bronze flanges.
	b. Narrow-Face Type: For raised-face, Class 250, cast-iron and steel flanges.


	B. Flange Bolts and Nuts: ASME B18.2.1, carbon steel, unless otherwise indicated.
	C. Plastic Pipe-Flange Gasket, Bolts, and Nuts: Type and material recommended by piping system manufacturer unless otherwise indicated.
	D. Solder Filler Metals: ASTM B32, lead-free alloys. Include water-flushable flux in accordance with ASTM B813.
	E. Brazing Filler Metals: AWS A5.8/A5.8M, BCuP Series, copper-phosphorus alloys for general-duty brazing, unless otherwise indicated.
	F. Welding Filler Metals: Comply with AWS D10.12/D10.12M for welding materials appropriate for wall thickness and chemical analysis of steel pipe being welded.
	G. Solvent Cements for Joining Plastic Piping:
	1. ABS Piping: ASTM D2235.


	2.5 VALVES
	A. Metal Ball, Butterfly, Check, and Gate Valves: Comply with requirements in Section 220523.12 "Ball Valves for Plumbing Piping," Section 220523.13 "Butterfly Valves for Plumbing Piping," Section 220523.14 "Check Valves for Plumbing Piping," and Sect...

	2.6 DIELECTRIC FITTINGS
	A. General Requirements: Assembly of copper alloy and ferrous materials with separating nonconductive insulating material. Include end connections compatible with pipes to be joined.
	B. Dielectric Unions:
	1. Manufacturers: Subject to compliance with requirements, available manufacturers offering products that may be incorporated into the Work include, but are not limited to the following:
	a. A.Y. McDonald Mfg. Co.
	b. Capitol Manufacturing Company.
	c. GF Piping Systems: Georg Fischer LLC.
	d. HART Industrial Unions, LLC.
	e. Jomar Valve.
	f. Matco-Norca.
	g. Viega LLC.
	h. Watts Water Technologies; a Watts company.
	i. Wilkins.

	2. Description:
	a. Standard: ASSE 1079.
	b. Pressure Rating: [125 psig minimum at 180 deg F] [150 psig] [250 psig].
	c. End Connections: Solder-joint copper alloy and threaded ferrous.


	C. Dielectric Flanges:
	1. Manufacturers: Subject to compliance with requirements, available manufacturers offering products that may be incorporated into the Work include, but are not limited to the following:
	a. Capitol Manufacturing Company.
	b. GF Piping Systems: Georg Fischer LLC.
	c. Matco-Norca.
	d. Viega LLC.
	e. Watts Water Technologies; a Watts company.
	f. Wilkins.

	2. Description:
	a. Standard: ASSE 1079.
	b. Factory-fabricated, bolted, companion-flange assembly.
	c. Pressure Rating: [125 psig minimum at 180 deg F] [150 psig] [175 psig] [300 psig].
	d. End Connections: Solder-joint copper alloy and threaded ferrous; threaded solder-joint copper alloy and threaded ferrous.


	D. Dielectric-Flange Insulating Kits:
	1. Manufacturers: Subject to compliance with requirements, available manufacturers offering products that may be incorporated into the Work include, but are not limited to the following:
	a. Advance Products & Systems, LLC.
	b. CALPICO, Inc.
	c. GF Piping Systems: Georg Fischer LLC.
	d. GPT; a division of EnPRO Industries.

	2. Description:
	a. Nonconducting materials for field assembly of companion flanges.
	b. Pressure Rating: [150 psig] <Insert pressure>.
	c. Gasket: Neoprene or phenolic.
	d. Bolt Sleeves: Phenolic or polyethylene.
	e. Washers: Phenolic with steel backing washers.



	2.7 FLEXIBLE PIPE CONNECTORS
	A. Manufacturers: Subject to compliance with requirements, available manufacturers offering products that may be incorporated into the Work include, but are not limited to the following:
	1. Flex-Hose Co., Inc.
	2. Flexicraft Industries.
	3. Hyspan Precision Products, Inc.
	4. Kadant Unaflex, LLC.
	5. Mercer Rubber Co.
	6. Metraflex Company (The).
	7. Proco Products, Inc.
	8. Universal Metal Hose.

	B. Bronze-Hose Flexible Pipe Connectors: Corrugated-bronze tubing with bronze wire-braid covering and ends brazed to inner tubing.
	1. Working-Pressure Rating: [200 psig] [250 psig] minimum.
	2. End Connections, NPS 2 and Smaller: Threaded copper pipe or plain-end copper tube.
	3. End Connections, NPS 2-1/2 and Larger: Flanged copper alloy.

	C. Stainless Steel-Hose Flexible Pipe Connectors: Corrugated, stainless-steel tubing with stainless steel wire-braid covering and ends welded to inner tubing.
	1. Working-Pressure Rating: [200 psig] [250 psig] minimum.
	2. End Connections, NPS 2 and Smaller: Threaded steel pipe nipple.
	3. End Connections, NPS 2-1/2 and Larger: Flanged steel nipple.


	2.8 SPECIALTIES
	A. Safety Valves: ASME Boiler and Pressure Vessel Code: Section VIII, "Pressure Vessels," construction; National Board certified, labeled, and factory sealed; constructed of bronze body with poppet-type safety valve for compressed-air service.
	1. Pressure Settings: Higher than discharge pressure and same or lower than receiver pressure rating.

	B. Air-Main Pressure Regulators: Bronze body, direct acting, spring-loaded manual pressure-setting adjustment, and rated for 250 psig inlet pressure, unless otherwise indicated.
	1. Type: Pilot operated.

	C. Air-Line Pressure Regulators, Bronze Body: [Diaphragm] [or] [pilot] operated, bronze body, direct acting, spring-loaded manual pressure-setting adjustment, and rated for 200 psig minimum inlet pressure, unless otherwise indicated.
	D. Air-Line Pressure Regulators, Aluminum Alloy or Plastic Body: Diaphragm operated, aluminum alloy or plastic body, direct acting, spring-loaded manual pressure-setting adjustment, and rated for 200 psig minimum inlet pressure, unless otherwise indic...
	E. Automatic Drain Valves: Stainless steel body and internal parts, rated for 200 psig minimum working pressure, capable of automatic discharge of collected condensate.[ Include mounting bracket if wall mounting is indicated.]
	F. Coalescing Filters: Coalescing type with activated carbon capable of removing water and oil aerosols; with color-change dye to indicate when carbon is saturated and warning light to indicate when selected maximum pressure drop has been exceeded.[ I...
	G. Mechanical Filters: Two-stage, mechanical-separation, air-line filters. Equip with deflector plates, resin-impregnated-ribbon filters with edge filtration, and drain cock.[ Include mounting bracket if wall mounting is indicated.]
	H. Air-Line Lubricators: With drip chamber and sight dome for observing oil drop entering airstream; with oil-feed adjustment screw and quick-release collar for easy bowl removal.[ Include mounting bracket if wall mounting is indicated.]
	1. Provide with automatic feed device for supplying oil to lubricator.


	2.9 QUICK COUPLINGS
	A. Manufacturers: Subject to compliance with requirements, available manufacturers offering products that may be incorporated into the Work include, but are not limited to the following:
	1. Aeroquip Performance Products; Eaton, Hydraulics Sector.
	2. Bowes Manufacturing Inc.
	3. Foster Manufacturing, Inc.
	4. Milton Industries, Inc.
	5. Parker Hannifin Corporation.
	6. Rectus Corp.
	7. Schrader-Bridgeport/Standard Thomson.
	8. TOMCO Products Inc.
	9. Tuthill Corporation.

	B. General Requirements for Quick Couplings: Assembly with locking-mechanism feature for quick connection and disconnection of compressed-air hose.
	C. Automatic-Shutoff Quick Couplings: Straight-through brass body with O-ring or gasket seal and stainless steel or nickel-plated-steel operating parts.
	1. Socket End: With one-way valve and threaded inlet for connection to piping or threaded hose fitting.
	2. Plug End: [Flow-sensor-bleeder, check-valve] [Straight-through] type with barbed outlet for attaching hose.

	D. Valveless Quick Couplings: Straight-through brass body with stainless steel or nickel-plated-steel operating parts.
	1. Socket End: With O-ring or gasket seal, without valve, and with barbed inlet for attaching hose.
	2. Plug End: With barbed outlet for attaching hose.


	2.10 HOSE ASSEMBLIES
	A. Description: Compatible hose, clamps, couplings, and splicers suitable for compressed-air service, of nominal diameter indicated, and rated for 300 psig minimum working pressure, unless otherwise indicated.
	1. Hose: Reinforced [single-] [or] [double]-wire-braid, CR-covered hose for compressed-air service.
	2. Hose Clamps: Stainless steel clamps or bands.
	3. Hose Couplings: Two-piece, straight-through, threaded brass or stainless-steel O-ring or gasket-seal swivel coupling with barbed ends for connecting two sections of hose.
	4. Hose Splicers: One-piece, straight-through brass or stainless-steel fitting with barbed ends for connecting two sections of hose.



	PART 3 -  EXECUTION
	3.1 PIPING APPLICATIONS
	A. Compressed-Air Piping between Air Compressors and Receivers: Use[ one of] the following piping materials for each size range:
	1. [NPS 2] <Insert pipe size> and Smaller, Threaded: Schedule 40, [black] [galvanized]-steel pipe; threaded, malleable-iron fittings; and threaded joints.
	2. [NPS 2] <Insert pipe size> and Smaller, Pressure-Sealed: Schedule 5, galvanized-steel pipe; pressure-seal fittings; and press-seal joints.
	3. [NPS 2] <Insert pipe size> and Smaller, Welded: Schedule 40, black-steel pipe; wrought-steel fittings; and welded joints.
	4. [NPS 2] <Insert pipe size> and Smaller, Brazed: Type K or L, copper tube; wrought-copper fittings; and brazed joints.
	5. [NPS 2] [63 mm] <Insert pipe size> and Smaller: Aluminum pipe; solid-brass nickel-plated fittings; and push-connect bite ring couplings.
	6. [NPS 2-1/2 to NPS 4] <Insert pipe size range>, Threaded: Schedule 40, [black] [galvanized]-steel pipe; threaded, malleable-iron fittings; and threaded joints.
	7. [NPS 2-1/2 to NPS 4] <Insert pipe size range>, Grooved-End: Schedule 40, [black] [galvanized]-steel pipe; grooved-end fittings; couplings; and grooved joints.
	8. [NPS 2-1/2 to NPS 4] <Insert pipe size range>, Welded: Schedule 40, black-steel pipe; wrought-steel fittings; and welded joints.
	9. [NPS 2-1/2 to NPS 4] <Insert pipe size range>, Brazed: Type K or L, copper tube; wrought-copper fittings; and brazed joints.
	10. [NPS 2-1/2 to NPS 4] <Insert pipe size range>, Grooved-End, Copper: Type K or L, copper tube; grooved-end copper fittings; couplings; and grooved joints.
	11. [NPS 2-1/2 to NPS 4] [73 to 115 mm] <Insert pipe size range>: Aluminum pipe; and roll-groove couplings.
	12. [NPS 5] <Insert pipe size> and Larger, Threaded: Schedule 40, [black] [galvanized]-steel pipe; threaded, malleable-iron fittings; and threaded joints.
	13. [NPS 5] <Insert pipe size> and Larger, Grooved-End: Schedule 40, [black] [galvanized]-steel pipe; grooved-end fittings; couplings; and grooved joints.
	14. [NPS 5] <Insert pipe size> and Larger, Welded: Schedule 40, black-steel pipe; wrought-steel fittings; and welded joints.
	15. [NPS 5] <Insert pipe size> and Larger, Grooved-End, Copper: Grooved-end, ASTM B88, Type K or L, copper tube; grooved-end copper fittings; couplings; and grooved joints.
	16. [NPS 6] [168 mm] <Insert pipe size> and Larger: Aluminum pipe; and roll-groove couplings.

	B. Low-Pressure Compressed-Air Distribution Piping: Use[ one of] the following piping materials for each size range:
	1. [NPS 2] <Insert pipe size> and Smaller, Threaded: Schedule 40, [black] [galvanized]-steel pipe; threaded, malleable-iron fittings; and threaded joints.
	2. [NPS 2] <Insert pipe size> and Smaller, Pressure-Sealed, Steel: Schedule 5, galvanized-steel pipe; pressure-seal fittings; and pressure-sealed joints.
	3. [NPS 2] <Insert pipe size> and Smaller, Brazed[ or Soldered]: Type K or L, copper tube; wrought-copper fittings; and brazed[ or soldered] joints.
	4. [NPS 2] <Insert pipe size> and Smaller, Pressure-Sealed, Copper: Type K or L, copper tube; press-type fittings; and pressure-sealed joints.
	5. [NPS 2] [63 mm] <Insert pipe size> and Smaller: Aluminum pipe; solid-brass nickel-plated fittings; and push-connect bite ring couplings.
	6. [NPS 2] <Insert pipe size> and Smaller, Solvent-Fitted, Blue ABS: 63-mm and smaller, blue ABS pipe and fittings; transition fittings; valves; and solvent-cemented joints.
	7. [NPS 2] <Insert pipe size> and Smaller, Solvent-Fitted, Green ABS: Pipe and fittings, transition fittings, and valves; and solvent-cemented joints.
	8. [NPS 2] <Insert pipe size> and Smaller, Heat-Fused: HDPE pipe, fittings, and valves; and heat-fusion joints.
	9. [NPS 2-1/2 to NPS 4] <Insert pipe size range>, Threaded: Schedule 40, [black] [galvanized]-steel pipe; threaded, malleable-iron fittings; and threaded joints.
	10. [NPS 2-1/2 to NPS 4] <Insert pipe size range>, Grooved-End: Schedule 40, [black] [galvanized]-steel pipe; grooved-end fittings; couplings; and grooved joints.
	11. [NPS 2-1/2 to NPS 4] <Insert pipe size range>, Brazed[ or Soldered]: Type K or L, copper tube; wrought-copper fittings; and brazed[ or soldered] joints.
	12. [NPS 2-1/2 to NPS 4] <Insert pipe size range>, Grooved-End, Copper: Type K or L, copper tube; grooved-end copper fittings; couplings; and grooved joints.
	13. [NPS 2-1/2 to NPS 4] <Insert pipe size range>, Pressure-Sealed: Type K or L, copper tube; press-type fittings; and pressure-sealed joints.
	14. [NPS 2-1/2 to NPS 4] [73 to 115 mm] <Insert pipe size range>: Aluminum pipe; and roll-groove couplings.
	15. [NPS 2-1/2 to NPS 4] <Insert pipe size range>, Solvent-Fitted, Blue ABS: 90- and 110-mm, blue ABS pipe and fittings; transition fittings; and solvent-cemented joints. Include butterfly valves and flanged joints.
	16. [NPS 2-1/2 to NPS 4] <Insert pipe size range>, Solvent-Fitted, Green ABS: NPS 3 and NPS 4, green ABS pipe and fittings; transition fittings; and solvent-cemented joints. Include ball valves and flanged joints.
	17. [NPS 2-1/2 to NPS 4] <Insert pipe size range>, Heat-Fused: NPS 3 and NPS 4, HDPE pipe and fittings; valves; and heat-fusion joints.
	18. [NPS 5 and NPS 6] <Insert pipe size range>: Schedule 40, [black] [galvanized]-steel pipe; threaded, malleable-iron fittings; and threaded joints.
	19. [NPS 5] <Insert pipe size> and Larger: Schedule 40, [black] [galvanized]-steel pipe; grooved-end fittings; couplings; and grooved joints.
	20. [NPS 5 to NPS 8] <Insert pipe size range>: Type K or L, copper tube; grooved-end copper fittings; couplings; and grooved joints.
	21. [NPS 6 to NPS 10] [168 to 273 mm] <Insert pipe size range>: Aluminum pipe; and roll-groove couplings.

	C. High-Pressure Compressed-Air Distribution Piping: Use[ one of] the following piping materials for each size range:
	1. [NPS 2] <Insert pipe size> and Smaller, Threaded: Schedule 40, [black] [galvanized]-steel pipe; threaded, malleable-iron fittings; and threaded joints.
	2. [NPS 2] <Insert pipe size> and Smaller, Pressure-Sealed: Schedule 5, galvanized-steel pipe; pressure-seal fittings; and pressure-sealed joints.
	3. [NPS 2] <Insert pipe size> and Smaller, Welded: Schedule 40, black-steel pipe; wrought-steel fittings; and welded joints.
	4. [NPS 2] <Insert pipe size> and Smaller, Brazed[ or Soldered]: Type K or L, copper tube; wrought-copper fittings; and brazed[ or soldered] joints.
	5. [NPS 2] [63 mm] <Insert pipe size> and Smaller: Aluminum pipe; solid-brass nickel-plated fittings; and push-connect bite ring couplings.
	6. [NPS 2-1/2 to NPS 6] <Insert pipe size range>, Threaded: Schedule 40, [black] [galvanized]-steel pipe; threaded, malleable-iron fittings; and threaded joints.
	7. [NPS 2-1/2 to NPS 6] <Insert pipe size range>, Grooved-End: Schedule 40, [black] [galvanized]-steel pipe; grooved-end fittings; couplings; and grooved joints.
	8. [NPS 2-1/2 to NPS 6] <Insert pipe size range>, Welded: Schedule 40, black-steel pipe; wrought-steel fittings; and welded joints.
	9. [NPS 2-1/2 to NPS 4] <Insert pipe size range>: Type K or L, copper tube; wrought-copper fittings; and brazed[ or soldered] joints.
	10. [NPS 2-1/2 to NPS 6] <Insert pipe size range>, Brazed: Type K or L, copper tube; wrought-copper fittings; and brazed joints.
	11. [NPS 2-1/2 to NPS 6] <Insert pipe size range>, Grooved-End, Copper: Type K or L, copper tube; grooved-end copper fittings; couplings; and grooved joints.
	12. [NPS 2-1/2 to NPS 6] [73 to 168 mm] <Insert pipe size range>: Aluminum pipe; and roll-groove couplings.
	13. [NPS 8] <Insert pipe size> and Larger, Grooved: Schedule 40, [black] [galvanized]-steel pipe; grooved-end fittings; couplings; and grooved joints.
	14. [NPS 8] <Insert pipe size> and Larger, Welded: Schedule 40, black-steel pipe; wrought-steel fittings; and welded joints.
	15. [NPS 8] <Insert pipe size>, Grooved-End: Type K or L, copper tube; grooved-end copper fittings; couplings; and grooved joints.
	16. [NPS 8 and NPS 10] [220 and 273 mm] <Insert pipe size range>: Aluminum pipe; and roll-groove couplings.

	D. Drain Piping: Use[ one of] the following piping materials:
	1. [NPS 2] <Insert pipe size> and Smaller: Type M copper tube; wrought-copper fittings; and brazed or soldered joints.
	2. [NPS 2] [63 mm] <Insert pipe size> and Smaller: Aluminum pipe; solid-brass nickel-plated fittings; and push-connect bite ring couplings.


	3.2 VALVE APPLICATIONS
	A. Metal General-Duty Valves: Comply with requirements and use valve types specified in "Valve Applications" Article in Section 220523.12 "Ball Valves for Plumbing Piping," Section 220523.13 "Butterfly Valves for Plumbing Piping," Section 220523.14 "C...
	1. Low-Pressure Compressed Air: Valve types specified for low-pressure compressed air.
	2. High-Pressure Compressed Air: Valve types specified for high-pressure compressed air.
	3. Equipment Isolation NPS 2 and Smaller: Safety-exhaust, copper-alloy ball valve with exhaust vent and pressure rating at least as great as piping system operating pressure.
	4. Grooved-end valves may be used with grooved-end piping and grooved joints.

	B. General-Duty Valves for Aluminum Piping System: Provide valves, made by piping system manufacturer, that are compatible with piping.
	1. Ball Valves, [NPS 2] [63 mm] and Smaller: NPT ends, or push-connect bite ring ends.
	2. Butterfly Valves, [NPS 2-1/2] [73 mm] and Larger: Tube to tube, with two roll-groove end couplings.

	C. Plastic General-Duty Valves: Provide valves, made by piping manufacturer, that are compatible with piping. Do not use plastic valves between air compressors and receivers.
	1. Blue ABS Piping System: Ball and butterfly valves.
	2. Green ABS Piping System: Ball valves.
	3. HDPE Piping System: Ball valves.


	3.3 INSTALLATION OF PIPING, GENERAL
	A. Drawing plans, schematics, and diagrams indicate general location and arrangement of compressed-air piping. Indicated locations and arrangements were used to size pipe and calculate friction loss, expansion, air-compressor sizing, and other design ...
	B. Install piping concealed from view and protected from physical contact by building occupants, unless otherwise indicated and except in equipment rooms and service areas.
	C. Install piping indicated to be exposed and piping in equipment rooms and service areas at right angles or parallel to building walls. Diagonal runs are prohibited unless otherwise indicated.
	D. Install piping above accessible ceilings to allow sufficient space for ceiling panel removal and to coordinate with other services occupying that space.
	E. Where installing piping adjacent to equipment and machines, allow space for service and maintenance.
	F. Install air and drain piping with 1 percent slope downward in direction of flow.
	G. Install nipples, flanges, unions, transition and special fittings, and valves with pressure ratings same as or higher than system pressure rating unless otherwise indicated.
	H. Equipment and Specialty Flanged Connections:
	1. Use steel companion flange with gasket for connection to steel pipe.
	2. Use cast-copper-alloy companion flange with gasket and brazed[ or soldered] joint for connection to copper tube. Do not use soldered joints for connection to air compressors or to equipment or machines producing shock or vibration.

	I. Extended-tee outlets with brazed branch connection may be used for copper tubing, within extruded-tee connection diameter to run tube diameter ratio for tube type, in accordance with Extruded Tee Connections Sizes and Wall Thickness for Copper Tube...
	J. Install eccentric reducers where compressed-air piping is reduced in direction of flow, with bottoms of both pipes and reducer fitting flush.
	K. Install branch connections to compressed-air mains from top of main. Provide drain leg and drain trap at end of each main and branch and at low points.
	L. Install pressure gauge on discharge piping from each air compressor and on each receiver. Comply with requirements in Section 220519 "Meters and Gages for Plumbing Piping."
	M. Install piping to permit valve servicing.
	N. Install piping free of sags and bends.
	O. Install fittings for changes in direction and branch connections.
	P. Install seismic restraints on piping. Seismic-restraint devices are specified in Section 220548 "Vibration and Seismic Controls for Plumbing Piping and Equipment."
	Q. Install sleeves for piping penetrations of walls, ceilings, and floors. Comply with requirements for sleeves specified in Section 220517 "Sleeves and Sleeve Seals for Plumbing Piping."
	R. Install sleeve seals for piping penetrations of concrete walls and slabs. Comply with requirements for sleeve seals specified in Section 220517 "Sleeves and Sleeve Seals for Plumbing Piping."
	S. Install escutcheons for piping penetrations of walls, ceilings, and floors. Comply with requirements for escutcheons specified in Section 220518 "Escutcheons for Plumbing Piping."

	3.4 INSTALLATION OF ALUMINUM PIPING SYSTEMS
	A. Install aluminum piping systems in accordance with manufacturer's written instructions, using manufacturer's recommended tools, accessories, and methods.
	B. Install branch connections [NPS 2-1/2] [73 mm] and larger, to compressed-air mains from top of main. Provide drain leg and drain trap at end of each main and branch and at low points.
	C. Install branch connections [NPS 2] [63 mm] and smaller, to compressed-air mains using aluminum piping system reducing outlet tee with water trapping capabilities. Provide drain leg and drain trap at end of each main and branch and at low points.
	D. Support aluminum pipe using manufacturer's hangers and supports, designed for use with the system.
	E. Allow for expansion and contraction of aluminum piping system.
	F. Do not use plastic components or plastic fittings of any kind within pressurized aluminum piping system. This limitation applies to main headers, branches, and drops.

	3.5 JOINT CONSTRUCTION
	A. Ream ends of pipes and tubes and remove burrs. Bevel plain ends of steel pipe.
	B. Remove scale, slag, dirt, and debris from inside and outside of pipe and fittings before assembly.
	C. Threaded Joints: Thread pipe with tapered pipe threads in accordance with ASME B1.20.1. Cut threads full and clean using sharp dies. Ream threaded pipe ends to remove burrs and restore full ID. Join pipe fittings and valves as follows:
	1. Apply appropriate tape or thread compound to external pipe threads unless dry seal threading is specified.
	2. Damaged Threads: Do not use pipe or pipe fittings with threads that are corroded or damaged. Do not use pipe sections that have cracked or open welds.

	D. Welded Joints for Steel Piping: Join in accordance with AWS D10.12/D10.12M.
	E. Brazed Joints for Copper Tubing: Join in accordance with AWS's "Brazing Handbook," "Pipe and Tube" Chapter.
	F. Soldered Joints: Apply ASTM B813, water-flushable flux, unless otherwise indicated, to tube end. Join in accordance with ASTM B828 or CDA's "Copper Tube Handbook."
	G. Extruded-Tee Outlets for Copper Tubing: Form branches in accordance with ASTM F2014, with tools recommended by procedure manufacturer, and using operators qualified in accordance with "Quality Assurance" Article.
	H. Flanged Joints: Use asbestos-free, nonmetallic gasket suitable for compressed air. Join flanges with gasket and bolts in accordance with ASME B31.9 for bolting procedure.
	I. Grooved Joints: Assemble couplings with housing, gasket, lubricant, and bolts. Join in accordance with AWWA C606 for grooved joints. Do not apply lubricant to prelubricated gaskets.
	J. Heat-Fusion Joints for PE Piping: Clean and dry joining surfaces by wiping with clean cloth or paper towels. Join in accordance with ASTM D2657 for socket-fusion joints.
	K. Press-Sealed Joints: Join with tools recommended by fitting manufacturer, using operators qualified in accordance with "Quality Assurance" Article.
	L. Solvent-Cemented Joints for ABS Piping: Clean and dry joining surfaces. Join according to the following:
	1. Comply with ASTM F402 for safe-handling practice of cleaners, primers, and solvent cements.
	2. Join in accordance with ASME B31.9 for solvent-cemented joints and with ASTM D2235 Appendix.

	M. Dissimilar Metal Piping Material Joints: Use dielectric fittings.

	3.6 INSTALLATION OF VALVES
	A. General-Duty Valves: Comply with requirements in Section 220523.12 "Ball Valves for Plumbing Piping," Section 220523.13 "Butterfly Valves for Plumbing Piping," Section 220523.14 "Check Valves for Plumbing Piping," and Section 220523.15 "Gate Valves...

	3.7 INSTALLATION OF DIELECTRIC FITTINGS
	A. Install dielectric fittings in piping at connections of dissimilar metal piping and tubing.
	B. [NPS 2] <Insert pipe size> and Smaller: Use dielectric unions.
	C. [NPS 2-1/2 to NPS 4] <Insert pipe size range>: Use dielectric flanges.
	D. [NPS 5] <Insert pipe size>and Larger: Use dielectric flange kits.

	3.8 INSTALLATION OF FLEXIBLE PIPE CONNECTORS
	A. Install flexible pipe connectors in discharge piping[ and in inlet air piping from remote air-inlet filter] of each air compressor.
	B. Install bronze-hose flexible pipe connectors in copper compressed-air tubing.
	C. Install stainless steel-hose flexible pipe connectors in steel compressed-air piping.

	3.9 INSTALLATION OF SPECIALTIES
	A. Install safety valves on receivers in quantity and size to relieve at least the capacity of connected air compressors.
	B. Install air-main pressure regulators in compressed-air piping at or near air compressors.
	C. Install air-line pressure regulators in branch piping to equipment[ and tools].
	D. Install mechanical filters in compressed-air piping at or near air compressors and downstream from coalescing filters.[ Mount on wall at locations indicated.]
	E. Install air-line lubricators in branch piping to machine tools.[ Mount on wall at locations indicated.]
	F. Install quick couplings at piping terminals for hose connections.
	G. Install hose assemblies at hose connections.

	3.10 PIPING CONNECTIONS
	A. Install unions, in piping NPS 2 and smaller, adjacent to each valve and at final connection to each piece of equipment and machine.
	B. Install flanges, in piping NPS 2-1/2 and larger, adjacent to flanged valves and at final connection to each piece of equipment and machine.

	3.11 INSTALLATION OF HANGERS AND SUPPORTS
	A. Comply with requirements for seismic-restraint devices specified in Section 230548 "Vibration and Seismic Controls for HVAC."
	B. Comply with requirements in Section 220529 "Hangers and Supports for Plumbing Piping and Equipment" for hangers, supports, and anchor devices.
	C. Install hangers for [copper tubing] [and] [steel piping], with maximum horizontal spacing and minimum rod diameters, to comply with MSS SP-58, locally enforced codes, and authorities having jurisdiction requirements, whichever are most stringent.
	D. Install hangers for [ABS] [HDPE] [aluminum] piping, with maximum horizontal spacing and minimum rod diameters, to comply with manufacturer's written instructions, locally enforced codes, and authorities having jurisdiction requirements, whichever a...
	E. Support horizontal piping within [12 inches] <Insert dimension> of each fitting and coupling.
	F. Support vertical runs of [copper tubing] [and] [steel piping] to comply with MSS SP-58, locally enforced codes, and authorities having jurisdiction requirements, whichever are most stringent.
	G. Support vertical runs of [ABS] [HDPE] [aluminum] piping to comply with manufacturer's written instructions, locally enforced codes, and authorities having jurisdiction requirements, whichever are most stringent.
	H. Individual, Straight, Horizontal Piping Runs:
	1. 100 Ft. or Less: MSS Type 1, adjustable, steel clevis hangers.
	2. Longer Than 100 Ft.: MSS Type 43, adjustable roller hangers.

	I. Multiple, Straight, Horizontal Piping Runs 100 Ft. or Longer: MSS Type 44, pipe rolls. Support pipe rolls on trapeze.
	J. Base of Vertical Piping: MSS Type 52, spring hangers.
	K. Install vinyl-coated hangers for [ABS] [HDPE] piping.

	3.12 LABELING AND IDENTIFICATION
	A. Install identifying labels and devices for general-service compressed-air piping, valves, and specialties. Comply with requirements in Section 220553 "Identification for Plumbing Piping and Equipment."

	3.13 FIELD QUALITY CONTROL
	A. Perform field tests and inspections.
	B. Tests and Inspections:
	1. Piping Leak Tests for Metal Compressed-Air Piping: Test new and modified parts of existing piping. Cap and fill general-service compressed-air piping with oil-free dry air or gaseous nitrogen to pressure of 50 psig above system operating pressure, ...
	2. Piping Leak Tests for Aluminum Compressed-Air Piping: Test new piping system and modified parts of existing piping system. Cap and fill general-service compressed-air piping system to pressure of 15 psig, hold pressure for 10 minutes. Repeat until ...
	3. Piping Leak Tests for ABS Compressed-Air Piping: Test new and modified parts of existing piping. Cap and fill general-service compressed-air piping with oil-free dry air or gaseous nitrogen, at temperature of 110 deg F or less, to pressure of 40 ps...
	4. Piping Leak Tests for HDPE Compressed-Air Piping: Test new and modified parts of existing piping. Cap and fill general-service compressed-air piping with oil-free dry air or gaseous nitrogen, at temperature of 100 deg F or less, to pressure of 40 p...
	5. Repair leaks and retest until no leaks exist.
	6. Inspect [filters] [lubricators] [and] [pressure regulators] for proper operation.

	C. Prepare test and inspection reports.



	221519 FL - General-Service Packaged Air Compressors and Receivers
	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. Section Includes:
	1. Lubricated, reciprocating air compressors.
	2. Oil-free, reciprocating air compressors.
	3. Oilless, reciprocating air compressors.
	4. Oil-free, rotary-screw air compressors.
	5. Oil-flooded, rotary-screw air compressors.
	6. Oil-free, rotary, sliding-vane air compressors.
	7. Oil-sealed, rotary, sliding-vane air compressors.
	8. Inlet-air filters.
	9. Air-cooled, compressed-air aftercoolers.
	10. Water-cooled, compressed-air aftercoolers.
	11. Refrigerant compressed-air dryers.
	12. Desiccant compressed-air dryers.
	13. Computer interface cabinet.


	1.3 DEFINITIONS
	A. Actual Air: Air delivered from air compressors. Flow rate is delivered compressed air measured in acfm.
	B. Standard Air: Free air at 68 deg F and 1 atmosphere before compression or expansion and measured in scfm.

	1.4 ACTION SUBMITTALS
	A. Product Data: For each type of product.
	1. Include rated capacities, operating characteristics, electrical characteristics, and furnished specialties and accessories.

	B. Shop Drawings:
	1. Include diagrams for power, signal, and control wiring.

	C. Delegated-Design Submittal: For compressed-air equipment mounting.
	1. Detail fabrication and assembly of supports.
	2. Include design calculations for selecting vibration isolators[ and seismic restraints] and for designing vibration isolation bases.


	1.5 INFORMATIONAL SUBMITTALS
	A. Seismic Qualification Certificates: For compressed-air equipment, accessories, and components, from manufacturer.
	1. Basis for Certification: Indicate whether withstand certification is based on actual test of assembled components or on calculation.
	2. Dimensioned Outline Drawings of Equipment Unit: Identify center of gravity and locate and describe mounting and anchorage provisions.
	3. Detailed description of equipment anchorage devices on which the certification is based and their installation requirements.


	1.6 CLOSEOUT SUBMITTALS
	A. Operation and Maintenance Data: For compressed-air equipment to include in emergency, operation, and maintenance manuals.

	1.7 MAINTENANCE MATERIAL SUBMITTALS
	A. Furnish extra materials that match products installed and that are packaged with protective covering for storage and identified with labels describing contents.
	1. Air-Compressor, Inlet-Air-Filter Elements: Equal to <Insert number> percent of amount installed, but no fewer than <Insert number> units.
	2. Belts: [One] [Two] <Insert number> for each belt-driven compressor.


	1.8 FIELD CONDITIONS
	A. Interruption of Existing Compressed-Air Service: Do not interrupt service to facilities occupied by Owner or others unless permitted under the following conditions and then only after arranging to provide temporary service according to requirements...
	1. Notify Owner no fewer than two days in advance of proposed interruption of compressed-air service.
	2. Do not proceed with interruption of compressed-air service without Owner's written permission.


	1.9 COORDINATION
	A. Coordinate sizes and locations of concrete bases with actual equipment provided.


	PART 2 -  PRODUCTS
	2.1 SYSTEM DESCRIPTION
	A. Electrical Components, Devices, and Accessories: Listed and labeled as defined in NFPA 70, by a qualified testing agency, and marked for intended location and application.
	B. ASME Compliance: Fabricate and label receivers to comply with ASME Boiler and Pressure Vessel Code.

	2.2 PERFORMANCE REQUIREMENTS
	A. Delegated Design: Engage a qualified professional engineer, as defined in Section 014000 "Quality Requirements," to design compressed-air equipment mounting.
	B. Seismic Performance: Compressed-air equipment shall withstand the effects of earthquake motions determined according to ASCE/SEI 7.
	1. The term "withstand" means "the unit will remain in place without separation of any parts from the device when subjected to the seismic forces specified and the unit will be fully operational after the seismic event."


	2.3 GENERAL REQUIREMENTS FOR PACKAGED AIR COMPRESSORS AND RECEIVERS
	A. General Description: Factory-assembled, -wired, -piped, and -tested; electric-motor-driven; air-cooled; continuous-duty air compressors and receivers that deliver air of quality equal to intake air.
	B. Control Panels: Automatic control station with load control and protection functions. Comply with NEMA ICS 2 and UL 508.
	1. Enclosure: NEMA ICS 6, Type 12 control panel unless otherwise indicated.
	2. Motor Controllers: Full-voltage, combination magnetic type with undervoltage release feature and motor-circuit-protector-type disconnecting means and short-circuit protective device.
	3. Control Voltage: 120-V ac or less, using integral control power transformer.
	4. Motor Overload Protection: Overload relay in each phase.
	5. Starting Devices: Hand-off-automatic selector switch in cover of control panel, plus pilot device for automatic control.
	6. Automatic control switches to [alternate lead-lag compressors for duplex] [sequence lead-lag compressors for multiplex] air compressors.
	7. Instrumentation: Include discharge-air pressure gage, air-filter maintenance indicator, hour meter, compressor discharge-air and coolant temperature gages, and control transformer.
	8. Alarm Signal Device: For connection to alarm system to indicate when backup air compressor is operating.

	C. Receivers: Steel tank constructed according to ASME Boiler and Pressure Vessel Code: Section VIII, Division 1.
	1. Pressure Rating: At least as high as highest discharge pressure of connected compressors and bearing appropriate code symbols.
	2. Interior Finish: Corrosion-resistant coating.
	3. Accessories: Include safety valve, pressure gage, drain, and pressure-reducing valve.

	D. Mounting Frame: Fabricate mounting and attachment to pressure vessel with reinforcement strong enough to resist packaged equipment movement during a seismic event when base is anchored to building structure.

	2.4 LUBRICATED, RECIPROCATING AIR COMPRESSORS
	A. Manufacturers: Subject to compliance with requirements, available manufacturers offering products that may be incorporated into the Work include, but are not limited to the following:
	1. Atlas Copco.
	2. CompAir, Ltd.
	3. Curtis-Toledo.
	4. Gardner Denver, Inc.
	5. General Air Products, Inc.
	6. Ingersoll-Rand.
	7. Kaeser Compressors, Inc.
	8. Powerex, Inc.
	9. Quincy Compressor.
	10. Saylor-Beall Manufacturing Company.

	B. Compressor(s): Lubricated, reciprocating-piston type with lubricated compression chamber and crankcase.
	1. Submerged gear-type oil pump.
	2. Oil filter.
	3. Combined high discharge-air temperature and low lubrication-oil pressure switch.
	4. Belt guard totally enclosing pulleys and belts.

	C. Capacities and Characteristics:
	1. Air Compressor(s): [One] [Two] [Three] <Insert number>; [single] [single or two] [two] stage.
	a. Intercooler between stages of two-stage units.

	2. Standard-Air Capacity of Each Air Compressor: <Insert scfm> free air.
	3. Actual-Air Capacity of Each Air Compressor: <Insert acfm> delivered.
	4. Discharge-Air Pressure: [100 psig] [125 psig] [175 psig] <Insert value>.
	5. Intake-Air Temperature: <Insert deg F>.
	6. Discharge-Air Temperature: <Insert deg F>.
	7. Mounting: [Freestanding] [Tank mounted].
	8. Motor (Each Air Compressor):
	a. Horsepower: <Insert value>.
	b. Speed: [1750] [3400] <Insert value> rpm.

	9. Electrical Characteristics:
	a. Volts: [120] [208] [240] <Insert value>.
	b. Phase(s): [Single] [Three].
	c. Hertz: [60] <Insert value>.
	d. Full-Load Amperes: <Insert value>.
	e. Minimum Circuit Ampacity: <Insert value>.
	f. Maximum Overcurrent Protection: <Insert amperage>.

	10. Receiver: ASME construction steel tank.
	a. Arrangement: [Horizontal] [Vertical].
	b. Capacity: <Insert gal. >.
	c. Interior Finish: [Epoxy] [Epoxy or galvanized] [Galvanized] <Insert coating> coating.
	d. Pressure Rating: [100 psig] [125 psig] [150 psig] [200 psig] [250 psig] <Insert value> minimum.
	e. Pressure Regulator Setting: <Insert psig>.
	f. Pressure Relief Valve Setting: <Insert psig>.
	g. Drain: [Automatic] [Manual] valve.



	2.5 OIL-FREE, RECIPROCATING AIR COMPRESSORS
	A. Manufacturers: Subject to compliance with requirements, available manufacturers offering products that may be incorporated into the Work include, but are not limited to the following:
	1. Gast Manufacturing Inc.
	2. Ingersoll-Rand.
	3. Quincy Compressor.

	B. Compressor(s): Oil-free, reciprocating-piston type with nonlubricated compression chamber, lubricated crankcase, and of construction that prohibits oil from entering compression chamber.
	1. Submerged gear-type oil pump.
	2. Oil filter.
	3. Combined high discharge-air temperature and low lubrication-oil pressure switch.
	4. Belt guard totally enclosing pulleys and belts.

	C. Capacities and Characteristics:
	1. Air Compressor(s): [One] [Two] [Three] <Insert number>; single stage.
	2. Standard-Air Capacity of Each Air Compressor: <Insert scfm> free air.
	3. Actual-Air Capacity of Each Air Compressor: <Insert acfm> delivered.
	4. Discharge-Air Pressure: [100 psig] [125 psig] [175 psig] <Insert value>.
	5. Intake-Air Temperature: <Insert deg F>.
	6. Discharge-Air Temperature: <Insert deg F>.
	7. Mounting: [Freestanding] [Tank mounted].
	8. Motor (Each Air Compressor):
	a. Horsepower: <Insert value>.
	b. Speed: [1750] [3400] <Insert value> rpm.

	9. Electrical Characteristics:
	a. Volts: <Insert value>.
	b. Phase(s): [Single] [Three].
	c. Hertz: [60] <Insert value>.
	d. Full-Load Amperes: <Insert value>.
	e. Minimum Circuit Ampacity: <Insert value>.
	f. Maximum Overcurrent Protection: <Insert amperage>.

	10. Receiver: ASME construction steel tank.
	a. Arrangement: [Horizontal] [Vertical].
	b. Capacity: <Insert gal. >.
	c. Interior Finish: [Epoxy] [Epoxy or galvanized] [Galvanized] <Insert coating> coating.
	d. Pressure Rating: [100 psig] [125 psig] [150 psig] [200 psig] [250 psig] <Insert value> minimum.
	e. Pressure Regulator Setting: <Insert psig>.
	f. Pressure Relief Valve Setting: <Insert psig>.
	g. Drain: [Automatic] [Manual] valve.



	2.6 OILLESS, RECIPROCATING AIR COMPRESSORS
	A. Manufacturers: Subject to compliance with requirements, available manufacturers offering products that may be incorporated into the Work include, but are not limited to the following:
	1. Curtis-Toledo.
	2. Gast Manufacturing Inc.
	3. General Air Products, Inc.
	4. Ingersoll-Rand.
	5. JUN-AIR USA Inc.
	6. Kaeser Compressors, Inc.
	7. Powerex, Inc.
	8. Quincy Compressor.
	9. Rietschle Thomas Sheboygan, Inc.
	10. Squire-Cogswell/Aeros Instruments, Inc.

	B. Compressor(s): Oilless (nonlubricated), reciprocating-piston type, with sealed oil-free bearings, that deliver air of quality equal to intake air.
	1. High discharge-air temperature switch.
	2. Belt guard totally enclosing pulleys and belts.

	C. Capacities and Characteristics:
	1. Air Compressor(s): [One] [Two] [Three] <Insert number>; [single] [single or two] [two] stage.
	a. Intercooler between stages of two-stage units.

	2. Standard-Air Capacity of Each Air Compressor: <Insert scfm> free air.
	3. Actual-Air Capacity of Each Air Compressor: <Insert acfm> delivered.
	4. Discharge-Air Pressure: [100 psig] [125 psig] [175 psig] <Insert value>.
	5. Intake-Air Temperature: <Insert deg F>.
	6. Discharge-Air Temperature: <Insert deg F>.
	7. Mounting: [Freestanding] [Tank mounted].
	8. Motor (Each Air Compressor):
	a. Horsepower: <Insert value>.
	b. Speed: [1750] [3400] <Insert value> rpm.

	9. Electrical Characteristics:
	a. Volts: <Insert value>.
	b. Phase(s): [Single] [Three].
	c. Hertz: [60] <Insert value>.
	d. Full-Load Amperes: <Insert value>.
	e. Minimum Circuit Ampacity: <Insert value>.
	f. Maximum Overcurrent Protection: <Insert amperage>.

	10. Receiver: ASME construction steel tank.
	a. Arrangement: [Horizontal] [Vertical].
	b. Capacity: <Insert gal. >.
	c. Interior Finish: [Epoxy] [Epoxy or galvanized] [Galvanized] <Insert coating> coating.
	d. Pressure Rating: [100 psig] [125 psig] [150 psig] [200 psig] [250 psig] <Insert value> minimum.
	e. Pressure Regulator Setting: <Insert psig>.
	f. Pressure Relief Valve Setting: <Insert psig>.
	g. Drain: [Automatic] [Manual] valve.



	2.7 OIL-FREE, ROTARY-SCREW AIR COMPRESSORS
	A. Manufacturers: Subject to compliance with requirements, available manufacturers offering products that may be incorporated into the Work include, but are not limited to the following:
	1. Atlas Copco.
	2. CompAir, Ltd.
	3. Gardner Denver, Inc.
	4. Ingersoll-Rand.

	B. Compressor(s): Oil-free, rotary-screw type with nonlubricated helical screws and lubricated gear box, and of construction that prohibits oil from entering compression chamber.
	1. Coupling: Nonlubricated, flexible type.
	2. Cooling/Lubrication System: Unit-mounted, air-cooled exchanger package prepiped to unit; with air pressure circulation system with coolant stop valve, full-flow coolant filter, and thermal bypass valve.
	3. Air Filter: Dry type, with maintenance indicator and cleanable, replaceable filter element.
	4. Air/Coolant Receiver and Separation System: 150-psig-rated steel tank with ASME safety valve, coolant-level gage, multistage air-coolant separator element, minimum pressure valve, blowdown valve, discharge check valve, coolant stop valve, full-flow...
	5. Capacity Control: Capacity modulation between zero and 100 percent air delivery, with operating pressures between 50 and 100 psig. Include necessary control to hold constant pressure. When air demand is zero, unload compressor by using pressure swi...

	C. Capacities and Characteristics:
	1. Air Compressor(s): [One] [Two] <Insert number>; single stage.
	2. Standard-Air Capacity of Each Air Compressor: <Insert scfm> free air.
	3. Actual-Air Capacity of Each Air Compressor: <Insert acfm> delivered.
	4. Discharge-Air Pressure: [100 psig] [125 psig] [175 psig] <Insert value>.
	5. Intake-Air Temperature: <Insert deg F>.
	6. Discharge-Air Temperature: <Insert deg F>.
	7. Motor (Each Air Compressor):
	a. Horsepower: <Insert value>.
	b. Speed: [1750] [3400] <Insert value> rpm.

	8. Electrical Characteristics:
	a. Volts: <Insert value>.
	b. Phase(s): [Single] [Three].
	c. Hertz: [60] <Insert value>.
	d. Full-Load Amperes: <Insert value>.
	e. Minimum Circuit Ampacity: <Insert value>.
	f. Maximum Overcurrent Protection: <Insert amperage>.

	9. Receiver: ASME construction steel tank.
	a. Arrangement: [Horizontal] [Vertical].
	b. Capacity: <Insert gal. >.
	c. Interior Finish: [Epoxy] [Epoxy or galvanized] [Galvanized] <Insert coating> coating.
	d. Pressure Rating: [100 psig] [125 psig] [150 psig] [200 psig] <Insert value> minimum.
	e. Pressure Regulator Setting: <Insert psig>.
	f. Pressure Relief Valve Setting: <Insert psig>.
	g. Drain: [Automatic] [Manual] valve.

	10. Enclosure: Steel with sound-attenuating material lining.


	2.8 OIL-FLOODED, ROTARY-SCREW AIR COMPRESSORS
	A. Manufacturers: Subject to compliance with requirements, available manufacturers offering products that may be incorporated into the Work include, but are not limited to the following:
	1. Atlas Copco.
	2. CompAir, Ltd.
	3. Gardner Denver, Inc.
	4. Ingersoll-Rand.
	5. Kaeser Compressors, Inc.
	6. Quincy Compressor.
	7. Sullair Corporation.

	B. Compressor(s): Oil-flooded, rotary-screw type with lubricated helical screws and lubricated gear box.
	1. Coupling: Nonlubricated, flexible type.
	2. Cooling/Lubrication System: Unit-mounted, air-cooled exchanger package prepiped to unit; with air pressure circulation system with coolant stop valve, full-flow coolant filter, and thermal bypass valve.
	3. Air Filter: Dry type, with maintenance indicator and cleanable, replaceable filter element.
	4. Air/Coolant Receiver and Separation System: 150-psig-rated steel tank with ASME safety valve, coolant-level gage, multistage air-coolant separator element, minimum pressure valve, blowdown valve, discharge check valve, coolant stop valve, full-flow...
	5. Capacity Control: Capacity modulation between zero and 100 percent air delivery, with operating pressures between 50 and 100 psig. Include necessary control to hold constant pressure. When air demand is zero, unload compressor by using pressure swi...

	C. Capacities and Characteristics:
	1. Air Compressor(s): [One] [Two] <Insert number>; [single] [single or two] [two] stage.
	2. Standard-Air Capacity of Each Air Compressor: <Insert scfm> free air.
	3. Actual-Air Capacity of Each Air Compressor: <Insert acfm> delivered.
	4. Discharge-Air Pressure: [100 psig] [125 psig] [175 psig] [200 psig] <Insert value>.
	5. Intake-Air Temperature: <Insert deg F>.
	6. Discharge-Air Temperature: <Insert deg F>.
	7. Motor (Each Air Compressor):
	a. Horsepower: <Insert value>.
	b. Speed: [1750] [3400] <Insert value> rpm.

	8. Electrical Characteristics:
	a. Volts: <Insert value>.
	b. Phase(s): [Single] [Three].
	c. Hertz: [60] <Insert value>.
	d. Full-Load Amperes: <Insert value>.
	e. Minimum Circuit Ampacity: <Insert value>.
	f. Maximum Overcurrent Protection: <Insert amperage>.

	9. Receiver: ASME construction steel tank.
	a. Arrangement: [Horizontal] [Vertical].
	b. Capacity: <Insert gal. >.
	c. Interior Finish: [Epoxy] [Epoxy or galvanized] [Galvanized] <Insert coating> coating.
	d. Pressure Rating: [100 psig] [125 psig] [150 psig] [200 psig] [250 psig] <Insert value> minimum.
	e. Pressure Regulator Setting: <Insert psig>.
	f. Pressure Relief Valve Setting: <Insert psig>.
	g. Drain: [Automatic] [Manual] valve.

	10. Enclosure: Steel with sound-attenuating material lining.


	2.9 OIL-FREE, ROTARY, SLIDING-VANE AIR COMPRESSORS
	A. Manufacturers: Subject to compliance with requirements, available manufacturers offering products that may be incorporated into the Work include, but are not limited to the following:
	1. Becker Pumps Corp.
	2. Gast Manufacturing Inc.

	B. Compressor(s): Oil-free, nonpulsating, rotary, sliding-vane type with nonlubricated sliding vanes.
	1. Cleanable inlet screens.
	2. Outlet silencers on discharge connections.

	C. Capacities and Characteristics:
	1. Air Compressor(s): [One] [Two] <Insert number>; single stage.
	2. Standard-Air Capacity of Each Air Compressor: <Insert scfm> free air.
	3. Actual-Air Capacity of Each Air Compressor: <Insert acfm> delivered.
	4. Discharge-Air Pressure: [15 psig] [20 psig] [25 psig] <Insert value>.
	5. Intake-Air Temperature: <Insert deg F>.
	6. Discharge-Air Temperature: <Insert deg F>.
	7. Mounting: [Freestanding] [Tank mounted].
	8. Motor (Each Air Compressor):
	a. Horsepower: <Insert value>.
	b. Speed: [1750] [3400] <Insert value> rpm.

	9. Electrical Characteristics:
	a. Volts: <Insert value>.
	b. Phase(s): [Single] [Three].
	c. Hertz: [60] <Insert value>.
	d. Full-Load Amperes: <Insert value>.
	e. Minimum Circuit Ampacity: <Insert value>.
	f. Maximum Overcurrent Protection: <Insert amperage>.

	10. Receiver: ASME construction steel tank.
	a. Arrangement: [Horizontal] [Vertical].
	b. Capacity: <Insert gal. >.
	c. Interior Finish: [Epoxy] [Epoxy or galvanized] [Galvanized] <Insert coating> coating.
	d. Pressure Rating: [100 psig] <Insert value> minimum.
	e. Pressure Regulator Setting: <Insert psig>.
	f. Pressure Relief Valve Setting: <Insert psig>.
	g. Drain: [Automatic] [Manual] valve.



	2.10 OIL-SEALED, ROTARY, SLIDING-VANE AIR COMPRESSORS
	A. Manufacturers: Subject to compliance with requirements, available manufacturers offering products that may be incorporated into the Work include, but are not limited to the following:
	1. Becker Pumps Corp.
	2. CompAir, Ltd.
	3. Davey Compressor Company.
	4. Gast Manufacturing Inc.

	B. Compressor(s): Nonpulsating, rotary, sliding-vane type with oil-sealed sliding vanes.
	1. Cleanable inlet screens.
	2. Outlet silencers and oil-mist separators on discharge connections.

	C. Capacities and Characteristics:
	1. Air Compressor(s): [One] [Two] <Insert number>; single stage.
	2. Standard-Air Capacity of Each Air Compressor: <Insert scfm> free air.
	3. Actual-Air Capacity of Each Air Compressor: <Insert acfm> delivered.
	4. Discharge-Air Pressure: [20 psig] [25 psig] [30 psig] [100 psig] [125 psig] <Insert value>.
	5. Intake-Air Temperature: <Insert deg F>.
	6. Discharge-Air Temperature: <Insert deg F>.
	7. Mounting: [Freestanding] [Tank mounted].
	8. Motor (Each Air Compressor):
	a. Horsepower: <Insert value>.
	b. Speed: [1750] [3400] <Insert value> rpm.

	9. Electrical Characteristics:
	a. Volts: <Insert value>.
	b. Phase(s): [Single] [Three].
	c. Hertz: [60] <Insert value>.
	d. Full-Load Amperes: <Insert value>.
	e. Minimum Circuit Ampacity: <Insert value>.
	f. Maximum Overcurrent Protection: <Insert amperage>.

	10. Receiver: ASME construction steel tank.
	a. Arrangement: [Horizontal] [Vertical].
	b. Capacity: <Insert gal. >.
	c. Interior Finish: [Epoxy] [Epoxy or galvanized] [Galvanized] <Insert coating> coating.
	d. Pressure Rating: [100 psig] [125 psig] [150 psig] <Insert value> minimum.
	e. Pressure Regulator Setting: <Insert psig>.
	f. Pressure Relief Valve Setting: <Insert psig>.
	g. Drain: [Automatic] [Manual] valve.



	2.11 INLET-AIR FILTERS
	A. Description: Combination inlet-air filter-silencer, suitable for remote installation, for each air compressor.
	1. Construction: Weatherproof housing for replaceable, dry-type filter element, with silencer tubes or other method of sound reduction.
	2. Capacity: Match capacity of air compressor, with filter having collection efficiency of 99 percent retention of particles larger than 10 micrometers.

	B. Description: Combination inlet-air filter-silencer, suitable for remote installation, for multiple air compressors.
	1. Construction: Weatherproof housing for replaceable, dry-type filter element, with silencer tubes or other method of sound reduction.
	2. Capacity: Match total capacity of connected air compressors, with filter having collection efficiency of 99 percent retention of particles larger than 10 micrometers.


	2.12 AIR-COOLED, COMPRESSED-AIR AFTERCOOLERS
	A. Manufacturers: Subject to compliance with requirements, available manufacturers offering products that may be incorporated into the Work include, but are not limited to the following:
	1. Air/Tak, Inc.
	2. Arrow Pneumatics, Inc.
	3. Curtis-Toledo.
	4. FS-Curtis Air Compressors.
	5. Gardner Denver, Inc.
	6. Hankison International.
	7. Ingersoll-Rand.
	8. McIntire Company.
	9. Pneumatech Inc.
	10. SPX Hankison.
	11. Saylor-Beall Manufacturing Company.
	12. Van Air Systems, Inc.
	13. Zeks Compressed Air Solutions.

	B. Description: Electric-motor-driven, fan-operation, finned-tube unit; rated at [250 psig] <Insert value> and leak tested at 350-psig minimum air pressure; in capacities indicated. Size units to cool compressed air in compressor-rated capacities to [...
	C. Capacities and Characteristics:
	1. Standard-Air Capacity of Each Aftercooler: <Insert scfm> free air.
	2. Pressure: <Insert psig>.
	3. Entering, Compressed-Air Temperature: <Insert deg F>.
	4. Leaving, Compressed-Air Temperature: <Insert deg F>.
	5. Ambient-Air Temperature: <Insert deg F>.
	6. Maximum Compressed-Air-Pressure Drop: <Insert psig>.
	7. Motor Horsepower: <Insert value>.
	8. Electrical Characteristics:
	a. Volts: <Insert value>.
	b. Phase(s): [Single] [Three].
	c. Hertz: [60] <Insert value>.
	d. Full-Load Amperes: <Insert value>.
	e. Minimum Circuit Ampacity: <Insert value>.
	f. Maximum Overcurrent Protection: <Insert amperage>.



	2.13 Water-Cooled, Compressed-Air Aftercoolers
	A. Manufacturers: Subject to compliance with requirements, available manufacturers offering products that may be incorporated into the Work include, but are not limited to the following:
	1. Air/Tak, Inc.
	2. Arrow Pneumatics, Inc.
	3. Curtis-Toledo.
	4. Gardner Denver, Inc.
	5. Hankison International.
	6. Ingersoll-Rand.
	7. McIntire Company.
	8. Pneumatech Inc.
	9. SPX Hankison.
	10. Saylor-Beall Manufacturing Company.
	11. Van Air Systems, Inc.
	12. Zeks Compressed Air Solutions.

	B. Description: Shell-and-tube unit, rated at [250 psig] <Insert value> and leak tested at 350-psig minimum air pressure, in capacities indicated. Include moisture separator and automatic drain.
	C. Capacities and Characteristics:
	1. Standard-Air Capacity of Each Aftercooler: <Insert scfm> free air.
	2. Pressure: <Insert psig>.
	3. Entering-Water Temperature: <Insert deg F>.
	4. Water Flow: <Insert gpm>.
	5. Entering, Compressed-Air Temperature: <Insert deg F>.
	6. Leaving, Compressed-Air Temperature: <Insert deg F>.


	2.14 REFRIGERANT COMPRESSED-AIR DRYERS
	A. Manufacturers: Subject to compliance with requirements, available manufacturers offering products that may be incorporated into the Work include, but are not limited to the following:
	1. Air/Tak, Inc.
	2. Arrow Pneumatics, Inc.
	3. Atlas Copco.
	4. Curtis-Toledo.
	5. Domnick Hunter Limited.
	6. Donaldson Company, Inc.
	7. Hankison International.
	8. Ingersoll-Rand.
	9. Kaeser Compressors, Inc.
	10. McIntire Company.
	11. Numatics, Incorporated.
	12. Pioneer Air Systems, Inc.
	13. Pneumatech Inc.
	14. SPX Air Treatment.
	15. Van Air Systems, Inc.
	16. Wilkerson Operations.
	17. Zeks Compressed Air Solutions.

	B. Description: Noncycling, air-cooled, electric-motor-driven unit with steel enclosure and capability to deliver 35 deg F, 100-psig air at dew point. Include automatic ejection of condensate from airstream, step-down transformers, disconnect switches...
	C. Capacities and Characteristics:
	1. Standard-Air Capacity of Each Compressed-Air Dryer: <Insert scfm> free air.
	2. Pressure: <Insert psig>.
	3. Entering-Air Temperature: <Insert deg F>.
	4. Leaving-Air Temperature: <Insert deg F>.
	5. Leaving-Air Dew Point Temperature: <Insert deg F>.
	6. Ambient-Air Temperature: <Insert deg F>.
	7. Maximum Air-Pressure Drop: <Insert psig>.
	8. Inlet Filter: [5] <Insert number> micrometers.
	9. Outlet Filter: [1] <Insert number> micrometer(s).
	10. Motor Horsepower: <Insert value>.
	11. Electrical Characteristics:
	a. Volts: <Insert value>.
	b. Phase(s): [Single] [Three].
	c. Hertz: [60] <Insert value>.
	d. Full-Load Amperes: <Insert value>.
	e. Minimum Circuit Ampacity: <Insert value>.
	f. Maximum Overcurrent Protection: <Insert amperage>.



	2.15 DESICCANT COMPRESSED-AIR DRYERS
	A. Manufacturers: Subject to compliance with requirements, available manufacturers offering products that may be incorporated into the Work include, but are not limited to the following:
	1. Air/Tak, Inc.
	2. Domnick Hunter Limited.
	3. Donaldson Company, Inc.
	4. Hankison International.
	5. Ingersoll-Rand.
	6. Kaeser Compressors, Inc.
	7. Numatics, Incorporated.
	8. Pioneer Air Systems, Inc.
	9. Pneumatech Inc.
	10. SPX Air Treatment.
	11. Van Air Systems, Inc.
	12. Wilkerson Operations.
	13. Zeks Compressed Air Solutions.

	B. Description: Twin-tower unit with purge system, mufflers, and capability to deliver [plus 10 deg F, 100-psig] <Insert values> air at dew point. Include dew point controlled purge, step-down transformers, disconnect switches, inlet and outlet pressu...
	C. Capacities and Characteristics:
	1. Standard-Air Capacity of Each Compressed-Air Dryer: <Insert scfm> free air.
	2. Pressure: <Insert psig>.
	3. Entering-Air Temperature: <Insert deg F>.
	4. Leaving-Air Temperature: <Insert deg F>.
	5. Leaving-Air Dew Point Temperature: <Insert deg F>.
	6. Ambient-Air Temperature: <Insert deg F>.
	7. Maximum Air-Pressure Drop: <Insert psig>.
	8. Inlet Filter: [5] <Insert number> micrometers.
	9. Outlet Filter: [1] <Insert number> micrometer(s).
	10. Electrical Characteristics:
	a. Volts: <Insert value>.
	b. Phase(s): [Single] [Three].
	c. Hertz: [60] <Insert value>.
	d. Full-Load Amperes: <Insert value>.
	e. Minimum Circuit Ampacity: <Insert value>.
	f. Maximum Overcurrent Protection: <Insert amperage>.



	2.16 COMPUTER INTERFACE CABINET
	A. Description:
	1. Wall mounting.
	2. Welded steel with white enamel finish.
	3. Gasketed door.
	4. Grounding device.
	5. Factory-installed, signal circuit boards.
	6. Power transformer.
	7. Circuit breaker.
	8. Wiring terminal board.
	9. Internal wiring capable of interfacing [20] <Insert number> alarm signals.


	2.17 MOTORS
	A. Comply with NEMA designation, temperature rating, service factor, and efficiency requirements for motors specified in Section 220513 "Common Motor Requirements for Plumbing Equipment."
	1. Enclosure: [Open, dripproof] [Totally enclosed, fan cooled] [Totally enclosed, air over] [Open, externally ventilated] [Totally enclosed, nonventilated] [Severe duty] [Explosion proof] [Dust-ignition-proof machine].
	2. Motor Sizes: Minimum size as indicated. If not indicated, large enough so driven load does not require motor to operate in service factor range above 1.0.

	B. <Insert unique motor characteristics>.


	PART 3 -  EXECUTION
	3.1 EQUIPMENT INSTALLATION
	A. Equipment Mounting:
	1. Install air compressors[ and aftercoolers] [ and air dryers] [, aftercoolers, and air dryers] on cast-in-place concrete equipment base(s). Comply with requirements for equipment bases and foundations specified in Section 033000 "Cast-in-Place Concr...
	2. Install [water-cooled, compressed-air aftercoolers] [and] [desiccant compressed-air dryers] on cast-in-place concrete equipment base(s). Comply with requirements for equipment bases and foundations specified in Section 033000 "Cast-in-Place Concrete."
	3. Comply with requirements for vibration isolation and seismic control devices specified in Section 220548 "Vibration and Seismic Controls for Plumbing Piping and Equipment"
	4. Comply with requirements for vibration isolation devices specified in Section 220548.13 "Vibration Controls for Plumbing Piping and Equipment."

	B. Install compressed-air equipment anchored to substrate.
	C. Arrange equipment so controls and devices are accessible for servicing.
	D. Maintain manufacturer's recommended clearances for service and maintenance.
	E. Install the following devices on compressed-air equipment:
	1. Thermometer, Pressure Gage, and Safety Valve: Install on each compressed-air receiver.
	2. Pressure Regulators: Install downstream from air compressors[ and dryers].
	3. Automatic Drain Valves: Install on aftercoolers, receivers, and dryers. Discharge condensate over nearest floor drain.


	3.2 CONNECTIONS
	A. Comply with requirements for piping specified in Section 221513 "General-Service Compressed-Air Piping." Drawings indicate general arrangement of piping, fittings, and specialties.
	B. Where installing piping adjacent to machine, allow space for service and maintenance.

	3.3 IDENTIFICATION
	A. Identify general-service air compressors and components. Comply with requirements for identification specified in Section 220553 "Identification for Plumbing Piping and Equipment."

	3.4 STARTUP SERVICE
	A. [Engage a factory-authorized service representative to perform] [Perform] startup service.
	1. Complete installation and startup checks according to manufacturer's written instructions.
	2. Check for lubricating oil in lubricated-type equipment.
	3. Check belt drives for proper tension.
	4. Verify that air-compressor inlet filters and piping are clear.
	5. Check for equipment vibration-control supports and flexible pipe connectors, and verify that equipment is properly attached to substrate.
	6. Check safety valves for correct settings. Ensure that settings are higher than air-compressor discharge pressure, but not higher than rating of system components.
	7. Check for proper seismic restraints.
	8. Drain receiver tanks.
	9. Operational Test: After electrical circuitry has been energized, start units to confirm proper motor rotation and unit operation.
	10. Test and adjust controls and safeties.


	3.5 DEMONSTRATION
	A. [Engage a factory-authorized service representative to train] [Train] Owner's maintenance personnel to adjust, operate, and maintain air compressors[ and aftercoolers][ and air dryers] [, aftercoolers, and air dryers].



	223400 FL - Fuel-Fired, Domestic-Water Heaters
	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. Section Includes:
	1. Commercial, atmospheric, gas-fired, storage, domestic-water heaters.
	2. Commercial, power-burner, gas-fired, storage, domestic-water heaters.
	3. Commercial, power-vent, gas-fired, storage, domestic-water heaters.
	4. Commercial, direct-vent, gas-fired, storage, domestic-water heater.
	5. Commercial, gas-fired, high-efficiency, storage, domestic-water heaters.
	6. Commercial, coil-type, finned-tube, gas-fired, domestic-water heaters.
	7. Commercial, grid-type, finned-tube, gas-fired, domestic-water heaters.
	8. Gas-fired, tankless, domestic-water heaters.
	9. Residential, atmospheric, gas-fired, storage, domestic-water heaters.
	10. Residential, direct-vent, gas-fired, storage, domestic-water heaters.
	11. Residential, power-vent, gas-fired, storage, domestic-water heaters.
	12. Commercial, oil-fired, storage, domestic-water heaters.
	13. Commercial, large-volume, oil-fired, domestic-water heaters.
	14. Residential, oil-fired, storage, domestic-water heaters.
	15. Commercial, gas- and oil-fired, domestic-water heaters.
	16. Domestic-water heater accessories.


	1.3 ACTION SUBMITTALS
	A. Product Data: For each type of product.[ Include rated capacities, operating characteristics, electrical characteristics, and furnished specialties and accessories.]
	B. Sustainable Design Submittals:
	1. <Double click to insert sustainable design text for water heaters.>

	C. Shop Drawings:
	1. Include diagrams for power, signal, and control wiring.


	1.4 INFORMATIONAL SUBMITTALS
	A. Coordination Drawings: Equipment room drawing or BIM model, drawn to scale, on which the items described in this Section are shown and coordinated with all building trades.
	B. Seismic Qualification Data: Certificates, for fuel-fired, domestic-water heaters, accessories, and components, from manufacturer.
	1. Basis for Certification: Indicate whether withstand certification is based on actual test of assembled components or on calculation.
	2. Dimensioned Outline Drawings of Equipment Unit: Identify center of gravity and locate and describe mounting and anchorage provisions.
	3. Detailed description of equipment anchorage devices on which the certification is based and their installation requirements.

	C. Product Certificates: For each type of [commercial, gas-fired,] [gas-fired, tankless,] [residential, gas-fired,] [commercial, oil-fired,] [residential, oil-fired,] [and] [commercial, gas- and oil-fired,] domestic-water heater.
	D. Domestic-Water Heater Labeling: Certified and labeled by testing agency acceptable to authorities having jurisdiction.
	E. Source quality-control reports.
	F. Field quality-control reports.
	G. Sample Warranty: For special warranty.

	1.5 CLOSEOUT SUBMITTALS
	A. Operation and Maintenance Data: For fuel-fired, domestic-water heaters to include in emergency, operation, and maintenance manuals.

	1.6 COORDINATION
	A. Coordinate sizes and locations of concrete bases with actual equipment provided.

	1.7 WARRANTY
	A. Special Warranty: Manufacturer agrees to repair or replace components of fuel-fired, domestic-water heaters that fail in materials or workmanship within specified warranty period.
	1. Failures include, but are not limited to, the following:
	a. Structural failures including storage tank and supports.
	b. Faulty operation of controls.
	c. Deterioration of metals, metal finishes, and other materials beyond normal use.

	2. Warranty Periods: From date of Substantial Completion.
	a. Commercial, Gas-Fired, Storage, Domestic-Water Heaters:
	1) Storage Tank: [Three] [Five] <Insert number> years.
	2) Controls and Other Components: [One] [Two] <Insert number> year(s).

	b. Commercial, Finned-Tube, Gas-Fired, Domestic-Water Heaters:
	1) Heat Exchanger: [Three] [Five] <Insert number> years.
	2) Controls and Other Components: [One] [Two] <Insert number> year(s).
	3) Separate Hot-Water Storage Tanks: [Three] [Five] <Insert number> years.

	c. Gas-Fired, Tankless, Domestic-Water Heaters:
	1) Heat Exchanger: [Five] <Insert number> years.
	2) Controls and Other Components: [Three] <Insert number> years.

	d. Residential, Gas-Fired, Storage, Domestic-Water Heaters:
	1) Storage Tank: [Five] [Six] <Insert number> years.
	2) Controls and Other Components: [Two] [Three] <Insert number> years.

	e. Commercial, Oil-Fired, Domestic-Water Heaters:
	1) Storage Tank: [Three] [Five] <Insert number> years.
	2) Burner: [One] [Two] <Insert number> year(s).
	3) Controls and Other Components: [One] [Two] [Three] <Insert number> year(s).

	f. Residential, Oil-Fired, Storage, Domestic-Water Heaters:
	1) Storage Tank: [Five] [Six] <Insert number> years.
	2) Burner: [One] [Two] <Insert number> year(s).
	3) Controls and Other Components: [Two] [Three] <Insert number> years.

	g. Commercial, Gas- and Oil-Fired, Domestic-Water Heaters:
	1) Storage Tank: [Three] [Five] <Insert number> years.
	2) Burner: [One] [Two] <Insert number> year(s).
	3) Controls and Other Components: [Two] [Three] <Insert number> years.

	h. Expansion Tanks: [Five] <Insert number> years.




	PART 2 -  PRODUCTS
	2.1 PERFORMANCE REQUIREMENTS
	A. Electrical Components, Devices, and Accessories: Listed and labeled as defined in NFPA 70, by an NRTL, and marked for intended location and use.
	B. Seismic Performance: Commercial domestic-water heaters shall withstand the effects of earthquake motions determined in accordance with [ASCE/SEI 7] <Insert requirement>.
	1. The term "withstand" means "the unit will remain in place without separation of any parts from the device when subjected to the seismic forces specified[ and the unit will be fully operational after the seismic event]."
	2. Component Importance Factor: [1.5] [1.0].
	3. <Insert requirements for Component Amplification Factor and Component Response Modification Factor>.

	C. ASHRAE/IES Compliance: Fabricate and label fuel-fired, domestic-water heaters to comply with ASHRAE/IES 90.1.
	1. <Double click to insert sustainable design text for additional requirement for water efficiency.>

	D. ASME Compliance:
	1. Where ASME-code construction is indicated, fabricate and label commercial, domestic-water heater storage tanks to comply with ASME Boiler and Pressure Vessel Code: Section VIII, Division 1.
	2. Where ASME-code construction is indicated, fabricate and label commercial, finned-tube, domestic-water heaters to comply with ASME Boiler and Pressure Vessel Code: Section IV.

	E. NSF Compliance: Fabricate and label equipment components that will be in contact with potable water to comply with NSF 61 and NSF 372.

	2.2 COMMERCIAL, GAS-FIRED, STORAGE, DOMESTIC-WATER HEATERS
	A. Commercial, Atmospheric, Gas-Fired, Storage, Domestic-Water Heaters:
	1. <Double click here to find, evaluate, and insert list of manufacturers and products.>
	2. Source Limitations: Obtain domestic-water heaters from single source from single manufacturer.
	3. Standard: ANSI Z21.10.3/CSA 4.3.
	4. Storage-Tank Construction: [Non-]ASME-code steel with [150-psig] <Insert value> working-pressure rating.
	a. Tappings: Factory fabricated of materials compatible with tank. Attach tappings to tank before testing.
	1) NPS 2 and Smaller: Threaded ends in accordance with ASME B1.20.1.
	2) NPS 2-1/2 and Larger: Flanged ends in accordance with ASME B16.5 for steel and stainless steel flanges and in accordance with ASME B16.24 for copper and copper-alloy flanges.

	b. Interior Finish: Comply with NSF 61 and NSF 372 barrier materials for potable-water tank linings, including extending finish into and through tank fittings and outlets.
	c. Lining: [Cement] [Glass] [Nickel plate] [Phenolic coating] [Sheet copper] <Insert material> complying with NSF 61 and NSF 372 barrier materials for potable-water tank linings, including extending lining into and through tank fittings and outlets.

	5. Factory-Installed, Storage-Tank Appurtenances:
	a. Anode Rod: Replaceable magnesium.
	b. Dip Tube: Required unless cold-water inlet is near bottom of tank.
	c. Drain Valve: Corrosion-resistant metal with hose-end connection.
	d. Insulation: Comply with ASHRAE/IES 90.1. Surround entire storage tank except connections and controls.
	e. Jacket: Steel with enameled finish.
	f. Burner: For use with atmospheric, gas-fired, domestic-water heaters and [natural-gas] [LP-gas] <Insert fuel gas> fuel.
	g. Ignition: Standing pilot or ANSI Z21.20/CSA C22.2 No. 60730-2-5, electric, automatic, gas-ignition system.
	h. Temperature Control: Adjustable thermostat.
	i. Safety Controls: Automatic, high-temperature-limit and low-water cutoff devices or systems.
	j. Combination Temperature-and-Pressure Relief Valves: ANSI Z21.22/CSA 4.4. Include one or more relief valves with total relieving capacity at least as great as heat input, and include pressure setting less than working-pressure rating of domestic-wat...

	6. Special Requirements: NSF 5 construction.
	7. Draft Hood: Draft diverter, complying with ANSI Z21.12.
	8. Automatic Damper: ANSI Z21.66/CSA 6.14, [electrically operated] [mechanically activated] [thermally activated], automatic-vent-damper device with size matching draft hood.

	B. Commercial, Power-Burner, Gas-Fired, Storage, Domestic-Water Heaters:
	1. <Double click here to find, evaluate, and insert list of manufacturers and products.>
	2. Source Limitations: Obtain domestic-water heaters from single source from single manufacturer.
	3. Standard: ANSI Z21.10.3/CSA 4.3.
	4. Storage-Tank Construction: [Non-]ASME-code steel with [150-psig] <Insert value> working-pressure rating.
	a. Tappings: Factory fabricated of materials compatible with tank. Attach tappings to tank before testing.
	1) NPS 2 and Smaller: Threaded ends in accordance with ASME B1.20.1.
	2) NPS 2-1/2 and Larger: Flanged ends in accordance with ASME B16.5 for steel and stainless steel flanges and in accordance with ASME B16.24 for copper and copper-alloy flanges.

	b. Interior Finish: Comply with NSF 61 and NSF 372 barrier materials for potable-water tank linings, including extending finish into and through tank fittings and outlets.
	c. Lining: [Cement] [Glass] [Nickel plate] [Phenolic coating] [Sheet copper] <Insert material> complying with NSF 61 and NSF 372 barrier materials for potable-water tank linings, including extending lining into and through tank fittings and outlets.

	5. Factory-Installed, Storage-Tank Appurtenances:
	a. Anode Rod: Replaceable magnesium.
	b. Dip Tube: Required unless cold-water inlet is near bottom of tank.
	c. Drain Valve: Corrosion-resistant metal with hose-end connection.
	d. Insulation: Comply with ASHRAE/IES 90.1. Surround entire storage tank except connections and controls.
	e. Jacket: Steel with enameled finish.
	f. Burner: UL 795 for power-burner, gas-fired, domestic-water heaters and [natural-gas] [LP-gas] <Insert fuel gas> fuel.
	g. Automatic Ignition: ANSI Z21.20/CSA C22.2 No. 60730-2-5, electric, automatic, gas-ignition system.
	h. Temperature Control: Adjustable thermostat.
	i. Safety Controls: Automatic, high-temperature-limit and low-water cutoff devices or systems.
	j. Combination Temperature-and-Pressure Relief Valves: ANSI Z21.22/CSA 4.4. Include one or more relief valves with total relieving capacity at least as great as heat input, and include pressure setting less than working-pressure rating of domestic-wat...

	6. Special Requirements: NSF 5 construction.
	7. Draft Hood: [Draft diverter, complying with ANSI Z21.12] <Insert different hood or other arrangement>.

	C. Commercial, Power-Vent, Gas-Fired, Storage, Domestic-Water Heaters:
	1. <Double click here to find, evaluate, and insert list of manufacturers and products.>
	2. Source Limitations: Obtain domestic-water heaters from single source from single manufacturer.
	3. Standard: ANSI Z21.10.3/CSA 4.3.
	4. Storage-Tank Construction: [Non-]ASME-code steel with [150-psig] <Insert value> working-pressure rating.
	a. Tappings: Factory fabricated of materials compatible with tank. Attach tappings to tank before testing.
	1) NPS 2 and Smaller: Threaded ends in accordance with ASME B1.20.1.
	2) NPS 2-1/2 and Larger: Flanged ends in accordance with ASME B16.5 for steel and stainless steel flanges and in accordance with ASME B16.24 for copper and copper-alloy flanges.

	b. Interior Finish: Comply with NSF 61 and NSF 372 barrier materials for potable-water tank linings, including extending finish into and through tank fittings and outlets.
	c. Lining: [Cement] [Glass] [Nickel plate] [Phenolic coating] [Sheet copper] <Insert material> complying with NSF 61 and NSF 372 barrier materials for potable-water tank linings, including extending lining into and through tank fittings and outlets.

	5. Factory-Installed, Storage-Tank Appurtenances:
	a. Anode Rod: Replaceable magnesium.
	b. Dip Tube: Required unless cold-water inlet is near bottom of tank.
	c. Drain Valve: Corrosion-resistant metal with hose-end connection.
	d. Insulation: Comply with ASHRAE/IES 90.1. Surround entire storage tank except connections and controls.
	e. Jacket: Steel with enameled finish.
	f. Burner: For use with power-vent, gas-fired, domestic-water heaters and [natural-gas] [LP-gas] <Insert fuel gas> fuel.
	g. Automatic Ignition: ANSI Z21.20/CSA C22.2 No. 60730-2-5, electric, automatic, gas-ignition system.
	h. Temperature Control: Adjustable thermostat.
	i. Safety Controls: Automatic, high-temperature-limit and low-water cutoff devices or systems.
	j. Combination Temperature-and-Pressure Relief Valves: ANSI Z21.22/CSA 4.4. Include one or more relief valves with total relieving capacity at least as great as heat input, and include pressure setting less than working-pressure rating of domestic-wat...

	6. Special Requirements: NSF 5 construction.
	7. Power-Vent System: Exhaust fan, interlocked with burner.

	D. Commercial, Direct-Vent, Gas-Fired, Storage, Domestic-Water Heaters:
	1. <Double click here to find, evaluate, and insert list of manufacturers and products.>
	2. Source Limitations: Obtain domestic-water heaters from single source from single manufacturer.
	3. Standard: ANSI Z21.10.1/CSA 4.1.
	4. Storage-Tank Construction: Steel.
	a. Tappings: ASME B1.20.1 pipe thread.
	b. Pressure Rating: 150 psig.
	c. Interior Finish: Comply with NSF 61 and NSF 372 barrier materials for potable-water tank linings, including extending lining material into tappings.

	5. Factory-Installed Storage-Tank Appurtenances:
	a. Anode Rod: Replaceable magnesium.
	b. Dip Tube: Required unless cold-water inlet is near bottom of tank.
	c. Drain Valve: Corrosion-resistant metal with hose-end connection.
	d. Insulation: Comply with ASHRAE/IES 90.1.
	e. Jacket: Steel with enameled finish.
	f. Heat-Trap Fittings: Inlet type in cold-water inlet and outlet type in hot-water outlet.
	g. Burner: For use with direct-vent, gas-fired, domestic-water heaters and [natural-gas] [LP-gas] <Insert fuel gas> fuel.
	h. Ignition: Standing pilot or ANSI Z21.20/CSA C22.2 No. 60730-2-5, electric, automatic, gas-ignition system.
	i. Temperature Control: Adjustable thermostat.
	j. Combination Temperature-and-Pressure Relief Valve: ANSI Z21.22/CSA 4.4. Include relieving capacity at least as great as heat input, and include pressure setting less than working-pressure rating of domestic-water heater. Select relief valve with se...

	6. Direct-Vent System: Through-[wall] [roof], coaxial- or double-channel vent assembly with domestic-water heater manufacturers' outside intake/exhaust screen.

	E. Commercial, Gas-Fired, High-Efficiency, Storage, Domestic-Water Heaters:
	1. <Double click here to find, evaluate, and insert list of manufacturers and products.>
	2. Source Limitations: Obtain domestic-water heaters from single source from single manufacturer.
	3. Standard: ANSI Z21.10.3/CSA 4.3.
	4. Description: Manufacturer's proprietary design to provide at least [84] [85] [88] [95] <Insert number> percent combustion efficiency at optimum operating conditions.
	5. Storage-Tank Construction: ASME-code steel with [150-psig] <Insert value> minimum working-pressure rating.
	a. Tappings: Factory fabricated of materials compatible with tank. Attach tappings to tank before testing.
	1) NPS 2 and Smaller: Threaded ends in accordance with ASME B1.20.1.
	2) NPS 2-1/2 and Larger: Flanged ends in accordance with ASME B16.5 for steel and stainless steel flanges and in accordance with ASME B16.24 for copper and copper-alloy flanges.

	b. Interior Finish: Comply with NSF 61 and NSF 372 barrier materials for potable-water tank linings, including extending finish into and through tank fittings and outlets.
	c. Lining: [Cement] [Glass] [Nickel plate] [Phenolic coating] [Sheet copper] <Insert material> complying with NSF 61 and NSF 372 barrier materials for potable-water tank linings, including extending lining into and through tank fittings and outlets.

	6. Factory-Installed, Storage-Tank Appurtenances:
	a. Anode Rod: Replaceable magnesium.
	b. Dip Tube: Required unless cold-water inlet is near bottom of tank.
	c. Drain Valve: Corrosion-resistant metal with hose-end connection.
	d. Insulation: Comply with ASHRAE/IES 90.1. Surround entire storage tank except connections and controls.
	e. Jacket: Steel with enameled finish.
	f. Burner or Heat Exchanger: Comply with UL 795 or approved testing agency requirements for gas-fired, high-efficiency, domestic-water heaters and [natural-gas] [LP-gas] <Insert fuel gas> fuel.
	g. Temperature Control: Adjustable thermostat.
	h. Safety Controls: Automatic, high-temperature-limit and low-water cutoff devices or systems.
	i. Combination Temperature-and-Pressure Relief Valves: ANSI Z21.22/CSA 4.4. Include one or more relief valves with total relieving capacity at least as great as heat input, and include pressure setting less than working-pressure rating of domestic-wat...

	7. Draft Hood: [Draft diverter, complying with ANSI Z21.12] <Insert different hood or other arrangement>.

	F. Capacity and Characteristics:
	1. Capacity: <Insert gal. >.
	2. Recovery: <Insert gph> at [100 deg F] <Insert temperature> temperature rise.
	3. Temperature Setting: [125 deg F] [140 deg F] <Insert temperature>.
	4. Fuel Gas Demand: <Insert cfh>.
	5. Fuel Gas Input: <Insert Btu/h>.
	6. Gas Pressure Regulator:
	a. Capacity: <Insert cfh>.
	b. Inlet Pressure: <Insert psig or inches> water column.
	c. Gas Pressure Required at Burner: <Insert psig or inches> water column.

	7. Electrical Characteristics:
	a. Volts: [120] [240] [277] [480] <Insert value> V.
	b. Phase: [Single] [Three].
	c. Hertz: 60 Hz.
	d. Full-Load Amperes: <Insert value> A.
	e. Minimum Circuit Ampacity: <Insert value> A.
	f. Maximum Overcurrent Protection: <Insert value> A.

	8. Minimum Vent Diameter: <Insert inches>.


	2.3 COMMERCIAL, FINNED-TUBE, GAS-FIRED, DOMESTIC-WATER HEATERS
	A. Commercial, Coil-Type, Finned-Tube, Gas-Fired, Domestic-Water Heaters:
	1. <Double click here to find, evaluate, and insert list of manufacturers and products.>
	2. Source Limitations: Obtain domestic-water heaters from single source from single manufacturer.
	3. Standard: ANSI Z21.13/CSA 4.9 for hot-water-supply boilers.
	4. Description: Packaged unit with boiler, separate hot-water storage tank, pump, piping, and controls.
	5. Boiler Construction: ASME code with [160-psig] <Insert value> working-pressure rating for hot-water-supply boiler, domestic-water heater.
	a. Heat Exchanger: Helix or spiral, finned-copper-tube coils with bronze headers.
	b. Connections: Factory fabricated of materials compatible with boiler. Attach to boiler before testing.
	1) NPS 2 and Smaller: Threaded ends in accordance with ASME B1.20.1.
	2) NPS 2-1/2 and Larger: Flanged ends in accordance with ASME B16.5 for steel and stainless steel flanges and in accordance with ASME B16.24 for copper and copper-alloy flanges.


	6. Boiler Appurtenances:
	a. Insulation: Comply with ASHRAE/IES 90.1. Surround entire boiler except connections and controls.
	b. Jacket: Steel with enameled finish.
	c. Burner: For use with coil-type, finned-tube, gas-fired, domestic-water heaters and [natural-gas] [LP-gas] <Insert fuel gas> fuel.
	d. Automatic Ignition: ANSI Z21.20/CSA C22.2 No. 60730-2-5, intermittent electronic-ignition system.
	e. Temperature Control: Adjustable, storage-tank temperature-control fitting and flow switch, interlocked with circulator and burner.
	f. Safety Control: Automatic, high-temperature-limit cutoff device or system.

	7. Support: Steel base or skids.
	8. Draft Hood: [Draft diverter, complying with ANSI Z21.12] <Insert different hood or other arrangement>.
	9. Automatic Damper: ANSI Z21.66/CSA 6.14, [electrically operated] [mechanically activated] [thermally activated], automatic-vent-damper device with size matching draft hood.
	10. Hot-Water Storage Tank: Connected with piping to circulating pump and domestic-water heater.
	a. Construction: In accordance with ASME Boiler and Pressure Vessel Code: Section VIII, steel with [150-psig] [125-psig] <Insert value> working-pressure rating.
	b. Tappings: Factory fabricated of materials compatible with tank. Attach tappings to tank before testing.
	1) NPS 2 and Smaller: Threaded ends in accordance with ASME B1.20.1.
	2) NPS 2-1/2 and Larger: Flanged ends in accordance with ASME B16.5 for steel and stainless steel flanges and in accordance with ASME B16.24 for copper and copper-alloy flanges.

	c. Interior Finish: Comply with NSF 61 and NSF 372 barrier materials for potable-water tank linings, including extending finish into and through tank fittings and outlets.

	11. Factory-Installed, Storage-Tank Appurtenances:
	a. Anode Rods: Factory installed, magnesium.
	b. Drain Valve: Corrosion-resistant metal with hose-end connection.
	c. Insulation: Comply with ASHRAE/IES 90.1. Surround entire storage tank except connections and controls.
	d. Jacket: Steel with enameled finish.
	e. Combination Temperature-and-Pressure Relief Valves: ANSI Z21.22/CSA 4.4. Include one or more relief valves with total relieving capacity at least as great as heat input, and include pressure setting less than working-pressure rating of domestic-wat...

	12. Circulating Pump: UL 778, all-bronze, centrifugal, overhung-impeller, separately coupled in-line pump as defined in HI 1.1-1.2 and HI 1.3. Include mechanical seals, [125-psig] <Insert value> minimum working-pressure rating, and 225 deg F continuou...
	13. Piping: Copper tubing; copper, solder-joint fittings; and brazed or flanged joints.
	14. Mounting: Domestic-water heater, tank, and accessories factory mounted on skids.

	B. Commercial, Grid-Type, Finned-Tube, Gas-Fired, Domestic-Water Heaters:
	1. <Double click here to find, evaluate, and insert list of manufacturers and products.>
	2. Source Limitations: Obtain domestic-water heaters from single source from single manufacturer.
	3. Standard: ANSI Z21.13/CSA 4.9 for hot-water-supply boilers.
	4. Description: Packaged unit with boiler, storage tank, pump, piping, and controls.
	5. Boiler Construction: ASME code with [160-psig] <Insert value> working-pressure rating for hot-water-boiler-type, domestic-water heater.
	a. Heat Exchanger: Horizontal, straight, finned-copper tubes with bronze headers.
	b. Connections: Factory fabricated of materials compatible with boiler. Attach to boiler before testing.
	1) NPS 2 and Smaller: Threaded ends in accordance with ASME B1.20.1.
	2) NPS 2-1/2 and Larger: Flanged ends in accordance with ASME B16.5 for steel and stainless steel flanges and in accordance with ASME B16.24 for copper and copper-alloy flanges.


	6. Boiler Appurtenances:
	a. Insulation: Comply with ASHRAE/IES 90.1. Surround entire boiler except connections and controls.
	b. Jacket: Steel with enameled finish.
	c. Burner: For use with grid-type, finned-tube, gas-fired, domestic-water heaters and [natural-gas] [LP-gas] <Insert fuel gas> fuel.
	d. Automatic Ignition: ANSI Z21.20/CSA C22.2 No. 60730-2-5, intermittent electronic-ignition system.
	e. Temperature Control: Adjustable, storage-tank temperature-control fitting and flow switch, interlocked with circulator and burner.
	f. Safety Control: Automatic, high-temperature-limit cutoff device or system.

	7. Support: Steel base or skids.
	8. Draft Hood: [Draft diverter, complying with ANSI Z21.12] <Insert different hood or other arrangement>.
	9. Automatic Damper: ANSI Z21.66/CSA 6.14, [electrically operated] [mechanically activated] [thermally activated], automatic-vent-damper device with size matching draft hood.
	10. Hot-Water Storage Tank: Connected with piping to circulating pump and domestic-water heater.
	a. Construction: In accordance with ASME Boiler and Pressure Vessel Code: Section VIII, steel with [150-psig] [125-psig] <Insert value> working-pressure rating.
	b. Tappings: Factory fabricated of materials compatible with tank. Attach tappings to tank before testing.
	1) NPS 2 and Smaller: Threaded ends in accordance with ASME B1.20.1.
	2) NPS 2-1/2 and Larger: Flanged ends in accordance with ASME B16.5 for steel and stainless steel flanges and in accordance with ASME B16.24 for copper and copper-alloy flanges.

	c. Interior Finish: Comply with NSF 61 and NSF 372 barrier materials for potable-water tank linings, including extending finish into and through tank fittings and outlets.

	11. Factory-Installed, Storage-Tank Appurtenances:
	a. Anode Rods: Factory installed, magnesium.
	b. Drain Valve: Corrosion-resistant metal with hose-end connection.
	c. Insulation: Comply with ASHRAE/IES 90.1. Surround entire storage tank except connections and controls.
	d. Jacket: Steel with enameled finish.
	e. Combination Temperature-and-Pressure Relief Valves: ANSI Z21.22/CSA 4.4. Include one or more relief valves with total relieving capacity at least as great as heat input, and include pressure setting less than working-pressure rating of domestic-wat...

	12. Circulating Pump: UL 778, all-bronze, centrifugal, overhung-impeller, separately coupled in-line pump as defined in HI 1.1-1.2 and HI 1.3. Include mechanical seals, [125-psig] <Insert value> minimum working-pressure rating, and 225 deg F continuou...
	13. Piping: Copper tubing; copper, solder-joint fittings; and brazed or flanged joints.
	14. Mounting: Domestic-water heater, tank, and accessories factory mounted on skids.

	C. Capacity and Characteristics:
	1. Hot-Water Storage-Tank Capacity: <Insert gal. >.
	2. Recovery: <Insert gph> at [100 deg F] <Insert temperature> temperature rise.
	3. Temperature Setting: [125 deg F] [140 deg F] <Insert temperature>.
	4. Fuel Gas Demand: <Insert cfh>.
	5. Fuel Gas Input: <Insert Btu/h>.
	6. Gas Pressure Regulator:
	a. Capacity: <Insert cfh>.
	b. Inlet Pressure: <Insert psig or inches> water column.
	c. Gas Pressure Required at Burner: <Insert psig or inches> water column.

	7. Electrical Characteristics:
	a. Volts: [120] [240] [277] [480] <Insert value> V.
	b. Phase: [Single] [Three].
	c. Hertz: 60 Hz.
	d. Full-Load Amperes: <Insert value> A.
	e. Minimum Circuit Ampacity: <Insert value> A.
	f. Maximum Overcurrent Protection: <Insert value> A.

	8. Minimum Vent Diameter: <Insert inches>.


	2.4 GAS-FIRED, TANKLESS, DOMESTIC-WATER HEATERS
	A. <Double click here to find, evaluate, and insert list of manufacturers and products.>
	B. Source Limitations: Obtain domestic-water heaters from single source from single manufacturer.
	C. Standard: ANSI Z21.10.3/CSA 4.3 for gas-fired, instantaneous, domestic-water heaters for indoor application.
	D. Construction: Copper piping or tubing complying with NSF 61 and NSF 372 barrier materials for potable water, without storage capacity.
	1. Tappings: ASME B1.20.1 pipe thread.
	2. Pressure Rating: 150 psig.
	3. Heat Exchanger: [Copper tubing] [Stainless steel].
	4. Insulation: Comply with [ASHRAE/IES 90.1] [ASHRAE 90.2].
	5. Jacket: Metal, with enameled finish, or plastic.
	6. Burner: For use with tankless, domestic-water heaters and [natural-gas] [LP-gas] <Insert fuel gas> fuel.
	7. Automatic Ignition: Manufacturer's proprietary system for automatic, gas ignition.
	8. Temperature Control: Adjustable thermostat.

	E. Support: Bracket for wall mounting.
	F. Capacity and Characteristics:
	1. Flow Rate: <Insert gpm> at [100 deg F] <Insert temperature> temperature rise.
	2. Temperature Setting: [125 deg F] [140 deg F] <Insert temperature>.
	3. Fuel Gas Demand: <Insert cfh>.
	4. Fuel Gas Input: <Insert Btu/h>.
	5. Gas Pressure Regulator:
	a. Capacity: <Insert cfh>.
	b. Inlet Pressure: <Insert psig or inches> water column.
	c. Gas Pressure Required at Burner: <Insert psig or inches> water column.

	6. Electrical Characteristics:
	a. Volts: [120] <Insert value> V.
	b. Phase: Single.
	c. Hertz: 60 Hz.
	d. Full-Load Amperes: <Insert value> A.
	e. Minimum Circuit Ampacity: <Insert value> A.
	f. Maximum Overcurrent Protection: <Insert value> A.

	7. Minimum Vent Diameter: <Insert inches>.


	2.5 RESIDENTIAL, GAS-FIRED, STORAGE, DOMESTIC-WATER HEATERS
	A. Residential, Atmospheric, Gas-Fired, Storage, Domestic-Water Heaters:
	1. <Double click here to find, evaluate, and insert list of manufacturers and products.>
	2. Source Limitations: Obtain domestic-water heaters from single source from single manufacturer.
	3. Standard: ANSI Z21.10.1/CSA 4.1.
	4. Storage-Tank Construction: Steel.
	a. Tappings: ASME B1.20.1 pipe thread.
	b. Pressure Rating: 150 psig.
	c. Interior Finish: Comply with NSF 61 barrier materials for potable-water tank linings, including extending lining material into tappings.

	5. Factory-Installed, Storage-Tank Appurtenances:
	a. Anode Rod: Replaceable magnesium.
	b. Dip Tube: Required unless cold-water inlet is near bottom of tank.
	c. Drain Valve: Corrosion-resistant metal with hose-end connection.
	d. Insulation: Comply with [ASHRAE/IES 90.1] [ASHRAE 90.2].
	e. Jacket: Steel with enameled finish.
	f. Heat-Trap Fittings: Inlet type in cold-water inlet and outlet type in hot-water outlet.
	g. Burner: For use with atmospheric, gas-fired, domestic-water heaters and [natural-gas] [LP-gas] <Insert fuel gas> fuel.
	h. Ignition: Standing pilot or ANSI Z21.20/CSA C22.2 No. 60730-2-5, electric, automatic, gas-ignition system.
	i. Temperature Control: Adjustable thermostat.
	j. Combination Temperature-and-Pressure Relief Valve: ANSI Z21.22/CSA 4.4. Include relieving capacity at least as great as heat input, and include pressure setting less than working-pressure rating of domestic-water heater. Select relief valve with se...

	6. Draft Hood: Low-profile-type draft diverter, complying with ANSI Z21.12.
	7. Automatic Damper: ANSI Z21.66/CSA 6.14, [electrically operated] [mechanically activated] [thermally activated], automatic-vent-damper device with size matching draft hood.

	B. Residential, Direct-Vent, Gas-Fired, Storage, Domestic-Water Heaters:
	1. <Double click here to find, evaluate, and insert list of manufacturers and products.>
	2. Source Limitations: Obtain domestic-water heaters from single source from single manufacturer.
	3. Standard: ANSI Z21.10.1/CSA 4.1.
	4. Storage-Tank Construction: Steel.
	a. Tappings: ASME B1.20.1 pipe thread.
	b. Pressure Rating: 150 psig.
	c. Interior Finish: Comply with NSF 61 and NSF 372 barrier materials for potable-water tank linings, including extending lining material into tappings.

	5. Factory-Installed, Storage-Tank Appurtenances:
	a. Anode Rod: Replaceable magnesium.
	b. Dip Tube: Required unless cold-water inlet is near bottom of tank.
	c. Drain Valve: Corrosion-resistant metal with hose-end connection.
	d. Insulation: Comply with [ASHRAE/IES 90.1] [ASHRAE 90.2].
	e. Jacket: Steel with enameled finish.
	f. Heat-Trap Fittings: Inlet type in cold-water inlet and outlet type in hot-water outlet.
	g. Burner: For use with direct-vent, gas-fired, domestic-water heaters and [natural-gas] [LP-gas] <Insert fuel gas> fuel.
	h. Ignition: Standing pilot or ANSI Z21.20/CSA C22.2 No. 60730-2-5, electric, automatic, gas-ignition system.
	i. Temperature Control: Adjustable thermostat.
	j. Combination Temperature-and-Pressure Relief Valve: ANSI Z21.22/CSA 4.4. Include relieving capacity at least as great as heat input, and include pressure setting less than working-pressure rating of domestic-water heater. Select relief valve with se...

	6. Direct-Vent System: Through-[wall] [roof], coaxial- or double-channel vent assembly with domestic-water heater manufacturers' outside intake/exhaust screen.

	C. Residential, Power-Vent, Gas-Fired, Storage, Domestic-Water Heaters:
	1. <Double click here to find, evaluate, and insert list of manufacturers and products.>
	2. Source Limitations: Obtain domestic-water heaters from single source from single manufacturer.
	3. Standard: ANSI Z21.10.1/CSA 4.1.
	4. Storage-Tank Construction: Steel.
	a. Tappings: ASME B1.20.1 pipe thread.
	b. Pressure Rating: 150 psig.
	c. Interior Finish: Comply with NSF 61 and NSF 372 barrier materials for potable-water tank linings, including extending lining material into tappings.

	5. Factory-Installed, Storage-Tank Appurtenances:
	a. Anode Rod: Replaceable magnesium.
	b. Dip Tube: Required unless cold-water inlet is near bottom of tank.
	c. Drain Valve: Corrosion-resistant metal with hose-end connection.
	d. Insulation: Comply with [ASHRAE/IES 90.1] [ASHRAE 90.2].
	e. Jacket: Steel with enameled finish.
	f. Heat-Trap Fittings: Inlet type in cold-water inlet and outlet type in hot-water outlet.
	g. Burner: For use with power-vent, gas-fired, domestic-water heaters and [natural-gas] [LP-gas] <Insert fuel gas> fuel.
	h. Ignition: Standing pilot or ANSI Z21.20/CSA C22.2 No. 60730-2-5, electric, automatic, gas-ignition system.
	i. Temperature Control: Adjustable thermostat.
	j. Combination Temperature-and-Pressure Relief Valve: ANSI Z21.22/CSA 4.4. Include relieving capacity at least as great as heat input, and include pressure setting less than working-pressure rating of domestic-water heater. Select relief valve with se...

	6. Power-Vent System: Exhaust fan, interlocked with burner.

	D. Capacity and Characteristics:
	1. Capacity: <Insert gal. >.
	2. Recovery: <Insert gph> at [100 deg F] <Insert temperature> temperature rise.
	3. Temperature Setting: [125 deg F] <Insert temperature>.
	4. Fuel Gas Demand: <Insert cfh>.
	5. Fuel Gas Input: <Insert Btu/h>.
	6. Gas Pressure Regulator:
	a. Capacity: <Insert cfh>.
	b. Inlet Pressure: <Insert psig or inches> water column.
	c. Gas Pressure Required at Burner: <Insert psig or inches> water column.

	7. Electrical Characteristics:
	a. Volts: [120] [240] <Insert value> V.
	b. Phase: [Single] [Three].
	c. Hertz: 60 Hz.
	d. Full-Load Amperes: <Insert value> A.
	e. Minimum Circuit Ampacity: <Insert value> A.
	f. Maximum Overcurrent Protection: <Insert value> A.

	8. Minimum Vent Diameter: <Insert inches>.


	2.6 OIL-FIRED, DOMESTIC-WATER HEATERS
	A. Commercial, Oil-Fired, Storage, Domestic-Water Heaters:
	1. <Double click here to find, evaluate, and insert list of manufacturers and products.>
	2. Source Limitations: Obtain domestic-water heaters from single source from single manufacturer.
	3. Standard: UL 732 for storage, domestic-water heaters.
	4. Storage-Tank Construction: [Non-]ASME-code steel with [150-psig] <Insert value> minimum working-pressure rating.
	a. Tappings: Factory fabricated of materials compatible with tank. Attach tappings to tank before testing.
	1) NPS 2 and Smaller: Threaded ends in accordance with ASME B1.20.1.
	2) NPS 2-1/2 and Larger: Flanged ends in accordance with ASME B16.5 for steel and stainless steel flanges and in accordance with ASME B16.24 for copper and copper-alloy flanges.

	b. Interior Finish: Comply with NSF 61 and NSF 372 barrier materials for potable-water tank linings, including extending finish into and through tank fittings and outlets.
	c. Lining: [Cement] [Glass] [Nickel plate] [Phenolic coating] [Sheet copper] <Insert material> complying with NSF 61 and NSF 372 barrier materials for potable-water tank linings, including extending lining into and through tank fittings and outlets.

	5. Factory-Installed, Storage-Tank Appurtenances:
	a. Anode Rod: Replaceable magnesium.
	b. Dip Tube: Required unless cold-water inlet is near bottom of tank.
	c. Drain Valve: Corrosion-resistant metal with hose-end connection.
	d. Insulation: Comply with ASHRAE/IES 90.1.
	e. Jacket: Steel with enameled finish.
	f. Temperature Control: Adjustable thermostat.
	g. Relief Valves: ASME rated and stamped for combination temperature-and-pressure relief valves. Include one or more relief valves with total relieving capacity at least as great as heat input, and include pressure setting less than working-pressure r...

	6. Oil Burners:
	a. Standard: UL 296 for use with No. 2 fuel oil.
	b. Safety Control: Automatic, high-temperature-limit cutoff device or system.
	c. Draft Regulator: Barometric type or adjustable-damper device.


	B. Commercial, Large-Volume, Oil-Fired, Domestic-Water Heaters:
	1. <Double click here to find, evaluate, and insert list of manufacturers and products.>
	2. Source Limitations: Obtain domestic-water heaters from single source from single manufacturer.
	3. Standard: UL 732 for storage, domestic-water heaters except when capacity is greater than 120 gal..
	4. Storage-Tank Construction: ASME-code steel with [150-psig] <Insert value> minimum working-pressure rating.
	a. Tappings: Factory fabricated of materials compatible with tank. Attach tappings to tank before testing.
	1) NPS 2 and Smaller: Threaded ends in accordance with ASME B1.20.1.
	2) NPS 2-1/2 and Larger: Flanged ends in accordance with ASME B16.5 for steel and stainless steel flanges and in accordance with ASME B16.24 for copper and copper-alloy flanges.

	b. Interior Finish: Comply with NSF 61 and NSF 372 barrier materials for potable-water tank linings, including extending finish into and through tank fittings and outlets.
	c. Lining: [Cement] [Glass] [Nickel plate] [Phenolic coating] [Sheet copper] <Insert material> complying with NSF 61 and NSF 372 barrier materials for potable-water tank linings, including extending lining into and through tank fittings and outlets.

	5. Factory-Installed, Storage-Tank Appurtenances:
	a. Anode Rod: Replaceable magnesium.
	b. Dip Tube: Required unless cold-water inlet is near bottom of tank.
	c. Drain Valve: Corrosion-resistant metal with hose-end connection.
	d. Insulation: Comply with ASHRAE/IES 90.1.
	e. Jacket: Steel with enameled finish.
	f. Temperature Control: Adjustable thermostat.
	g. Safety Control: Automatic, high-temperature-limit cutoff device or system.
	h. Relief Valves: ASME rated and stamped for combination temperature-and-pressure relief valves. Include one or more relief valves with total relieving capacity at least as great as heat input, and include pressure setting less than working-pressure r...

	6. Oil Burners:
	a. Standard: UL 296 for use with No. 2 fuel oil.
	b. Safety Controls: Automatic, high-temperature-limit and low-water cutoff devices or systems.
	c. Draft Regulator: Barometric type or adjustable-damper device.


	C. Residential, Oil-Fired, Storage, Domestic-Water Heaters:
	1. <Double click here to find, evaluate, and insert list of manufacturers and products.>
	2. Source Limitations: Obtain domestic-water heaters from single source from single manufacturer.
	3. Standard: UL 732 for storage, domestic-water heaters.
	4. Storage-Tank Construction: Steel.
	a. Tappings: ASME B1.20.1 pipe thread.
	b. Pressure Rating: 150 psig.
	c. Interior Finish: Comply with NSF 61 and NSF 372 barrier materials for potable-water tank linings, including extending lining material into tappings.

	5. Factory-Installed, Storage-Tank Appurtenances:
	a. Anode Rod: Replaceable magnesium.
	b. Dip Tube: Required unless cold-water inlet is near bottom of tank.
	c. Drain Valve: Corrosion-resistant metal with hose-end connection.
	d. Insulation: Comply with [ASHRAE/IES 90.1] [ASHRAE 90.2].
	e. Jacket: Steel with enameled finish.
	f. Heat-Trap Fittings: Inlet type in cold-water inlet and outlet type in hot-water outlet.
	g. Temperature Control: Adjustable thermostat.
	h. Relief Valves: ASME rated and stamped for combination temperature-and-pressure relief valves. Include one or more relief valves with total relieving capacity at least as great as heat input, and include pressure setting less than working-pressure r...

	6. Oil Burner: UL 296 for use with No. 2 fuel oil.
	7. Draft Regulator: Barometric type or adjustable-damper device.

	D. Capacity and Characteristics:
	1. Capacity: <Insert gal. >.
	2. Recovery: <Insert gph> at [100 deg F] <Insert temperature> temperature rise.
	3. Temperature Setting: [125 deg F] [140 deg F] <Insert temperature>.
	4. Fuel-Oil Demand: <Insert gpm>.
	5. Fuel-Oil Input: <Insert Btu/h>.
	6. Electrical Characteristics:
	a. Burner Horsepower: <Insert value>.
	b. Volts: [120] [240] [277] [480] <Insert value> V.
	c. Phase: [Single] [Three].
	d. Hertz: 60 Hz.
	e. Full-Load Amperes: <Insert value> A.
	f. Minimum Circuit Ampacity: <Insert value> A.
	g. Maximum Overcurrent Protection: <Insert value> A.

	7. Minimum Vent Diameter: <Insert inches>.


	2.7 COMMERCIAL, GAS- AND OIL-FIRED, DOMESTIC-WATER HEATERS
	A. Description: Comply with ANSI Z21.10.3/CSA 4.3 or UL 732 requirements appropriate for dual-fuel, gas- and oil-fired, domestic-water heaters.
	B. <Double click here to find, evaluate, and insert list of manufacturers and products.>
	C. Source Limitations: Obtain domestic-water heaters from single source from single manufacturer.
	D. Storage-Tank Construction: ASME-code steel with [150-psig] <Insert value> minimum working-pressure rating.
	1. Tappings: Factory fabricated of materials compatible with tank. Attach tappings to tank before testing.
	a. NPS 2 and Smaller: Threaded ends in accordance with ASME B1.20.1.
	b. NPS 2-1/2 and Larger: Flanged ends in accordance with ASME B16.5 for steel and stainless steel flanges and in accordance with ASME B16.24 for copper and copper-alloy flanges.

	2. Interior Finish: Comply with NSF 61 and NSF 372 barrier materials for potable-water tank linings, including extending finish into and through tank fittings and outlets.
	3. Lining: [Cement] [Glass] [Nickel plate] [Phenolic coating] [Sheet copper] <Insert material> complying with NSF 61 and NSF 372 barrier materials for potable-water tank linings, including extending lining into and through tank fittings and outlets.

	E. Factory-Installed, Storage-Tank Appurtenances:
	1. Anode Rod: Replaceable magnesium.
	2. Dip Tube: Required unless cold-water inlet is near bottom of tank.
	3. Drain Valve: Corrosion-resistant metal with hose-end connection.
	4. Insulation: Comply with ASHRAE/IES 90.1.
	5. Jacket: Steel with enameled finish.
	6. Temperature Control: Adjustable thermostat.
	7. Relief Valves: ASME rated and stamped for combination temperature-and-pressure relief valves. Include one or more relief valves with total relieving capacity at least as great as heat input, and include pressure setting less than working-pressure r...

	F. Fuel Burner:
	1. Standards: Combination gas-and-oil burner assembly, complying with appropriate requirements of UL 795; or comply with UL 296 for oil burners for No. 2 fuel oil and UL 795 for [natural-gas] [LP-gas] <Insert fuel gas> fuel.
	2. Safety Control: Automatic, high-temperature-limit cutoff device or system.
	3. Vent Connection: In accordance with standards of authorities having jurisdiction for dual-fuel, domestic-water heaters.

	G. Capacity and Characteristics:
	1. Capacity: <Insert gal. >.
	2. Recovery: <Insert gph> at [100 deg F] <Insert temperature> temperature rise.
	3. Temperature Setting: [125 deg F] [140 deg F] <Insert temperature>.
	4. Fuel Gas Demand: <Insert cfh>.
	5. Fuel Gas Input: <Insert Btu/h>.
	6. Gas Pressure Regulator:
	a. Capacity: <Insert cfh>.
	b. Inlet Pressure: <Insert psig or inches> water column.
	c. Gas Pressure Required at Burner: <Insert psig or inches> water column.

	7. Fuel-Oil Demand: <Insert gpm>.
	8. Fuel-Oil Input: <Insert Btu/h>.
	9. Electrical Characteristics:
	a. Burner Horsepower: <Insert value>.
	b. Volts: [120] [240] <Insert value> V.
	c. Phase: [Single] [Three].
	d. Hertz: 60 Hz.
	e. Full-Load Amperes: <Insert value> A.
	f. Minimum Circuit Ampacity: <Insert value> A.
	g. Maximum Overcurrent Protection: <Insert value> A.

	10. Minimum Vent Diameter: <Insert inches>.


	2.8 DOMESTIC-WATER HEATER ACCESSORIES
	A. Domestic-Water Expansion Tanks:
	1. <Double click here to find, evaluate, and insert list of manufacturers and products.>
	2. Source Limitations: Obtain domestic-water heaters from single source from single manufacturer.
	3. Description: Steel, pressure-rated tank constructed with welded joints and factory-installed, butyl-rubber diaphragm. Include air precharge to minimum system-operating pressure at tank.
	4. Construction:
	a. Tappings: Factory-fabricated steel, welded to tank before testing and labeling. Include ASME B1.20.1 pipe thread.
	b. Interior Finish: Comply with NSF 61 and NSF 372 barrier materials for potable-water tank linings, including extending finish into and through tank fittings and outlets.
	c. Air-Charging Valve: Factory installed.

	5. Capacity and Characteristics:
	a. Working-Pressure Rating: [100 psig] [150 psig] <Insert value>.
	b. Capacity Acceptable: [2 gal.] [4 gal.] [7 gal.] [10 gal.] <Insert value> minimum.
	c. Air Precharge Pressure: <Insert system pressure>.


	B. Drain Pans: Corrosion-resistant metal with raised edge. Include dimensions not less than base of domestic-water heater, and include drain outlet not less than NPS 3/4 with ASME B1.20.1 pipe threads.
	C. Piping-Type Heat Traps: Field-fabricated piping arrangement in accordance with ASHRAE/IES 90.1.
	D. Heat-Trap Fittings: ASHRAE 90.2.
	E. Manifold Kits: Domestic-water heater manufacturer's factory-fabricated inlet and outlet piping for field installation, for multiple domestic-water heater installation. Include ball-, butterfly-, or gate-type shutoff valves to isolate each domestic-...
	F. Comply with requirements for ball-, butterfly-, or gate-type shutoff valves specified in Section 220523.12 "Ball Valves for Plumbing Piping," Section 220523.13 "Butterfly Valves for Plumbing Piping," and Section 220523.15 "Gate Valves for Plumbing ...
	1. Comply with requirements for balancing valves specified in Section 221119 "Domestic Water Piping Specialties."

	G. Gas Shutoff Valves: ANSI Z21.15/CSA 9.1, manually operated. Furnish for installation in piping.
	H. Gas Pressure Regulators: ANSI Z21.18/CSA 6.3, appliance type. Include [1/2-psig] [2-psig] [5-psig] pressure rating as required to match gas supply.
	I. Automatic Gas Valves: ANSI Z21.21/CSA 6.5, appliance, electrically operated, on-off automatic valve.
	J. Combination Temperature-and-Pressure Relief Valves: Include relieving capacity at least as great as heat input, and include pressure setting less than working-pressure rating of domestic-water heater. Select relief valves with sensing element that ...
	1. Gas-Fired, Domestic-Water Heaters: ANSI Z21.22/CSA 4.4.
	2. Oil-Fired, Domestic-Water Heaters: ASME rated and stamped.

	K. Pressure Relief Valves: Include pressure setting less than working-pressure rating of domestic-water heater.
	1. Gas-Fired, Domestic-Water Heaters: ANSI Z21.22/CSA 4.4.
	2. Oil-Fired, Domestic-Water Heaters: ASME rated and stamped.

	L. Vacuum Relief Valves: ANSI Z21.22/CSA 4.4.
	M. Domestic-Water Heater Stands: Manufacturer's factory-fabricated steel stand for floor mounting, capable of supporting domestic-water heater and water. Provide dimension that will support bottom of domestic-water heater minimum of [18 inches] <Inser...
	N. Domestic-Water Heater Mounting Brackets: Manufacturer's factory-fabricated steel bracket for wall mounting, capable of supporting domestic-water heater and water.

	2.9 SOURCE QUALITY CONTROL
	A. Factory Tests: Test and inspect assembled domestic-water heaters[ and storage tanks] specified to be ASME-code construction, in accordance with ASME Boiler and Pressure Vessel Code.
	B. Hydrostatically test[ commercial] domestic-water heaters[ and storage tanks] to minimum of one and one-half times pressure rating before shipment.
	C. Domestic-water heaters will be considered defective if they do not pass tests and inspections.
	D. Prepare test and inspection reports.


	PART 3 -  EXECUTION
	3.1 DOMESTIC-WATER HEATER INSTALLATION
	A. Commercial, Domestic-Water Heater Mounting: Install commercial domestic-water heaters on concrete base. Comply with requirements for concrete base specified in Section 033000 "Cast-in-Place Concrete."
	1. Exception: Omit concrete bases for commercial domestic-water heaters if installation on stand, bracket, suspended platform, or directly on floor is indicated.
	2. Maintain manufacturer's recommended clearances.
	3. Arrange units so controls and devices that require servicing are accessible.
	4. Install dowel rods to connect concrete base to concrete floor. Unless otherwise indicated, install dowel rods on 18-inch centers around the full perimeter of concrete base.
	5. For supported equipment, install epoxy-coated anchor bolts that extend through concrete base and anchor into structural concrete floor.
	6. Place and secure anchorage devices. Use setting drawings, templates, diagrams, instructions, and directions furnished with items to be embedded.
	7. Install anchor bolts to elevations required for proper attachment to supported equipment.
	8. Anchor domestic-water heaters to substrate.

	B. Residential, Domestic-Water Heater Mounting: Install residential domestic-water heaters on [floor] [water-heater stand on floor] [domestic-water heater mounting bracket].
	1. Maintain manufacturer's recommended clearances.
	2. Arrange units so controls and devices that require servicing are accessible.
	3. Place and secure anchorage devices. Use setting drawings, templates, diagrams, instructions, and directions furnished with items to be embedded.
	4. Install anchor bolts to elevations required for proper attachment to supported equipment.
	5. Anchor domestic-water heaters to substrate.

	C. Tankless, Domestic-Water Heater Mounting: Install tankless, domestic-water heaters[ at least 18 inches above floor] on wall bracket.
	1. Maintain manufacturer's recommended clearances.
	2. Arrange units so controls and devices that require servicing are accessible.
	3. Place and secure anchorage devices. Use setting drawings, templates, diagrams, instructions, and directions furnished with items to be embedded.
	4. Install anchor bolts to elevations required for proper attachment to supported equipment.
	5. Anchor domestic-water heaters to substrate.

	D. Install domestic-water heaters level and plumb, in accordance with layout drawings, original design, and referenced standards. Maintain manufacturer's recommended clearances. Arrange units so controls and devices needing service are accessible.
	1. Install shutoff valves on domestic-water-supply piping to domestic-water heaters and on domestic-hot-water outlet piping. Comply with requirements for shutoff valves specified in Section 220523.12 "Ball Valves for Plumbing Piping," Section 220523.1...

	E. Install gas-fired, domestic-water heaters in accordance with NFPA 54.
	1. Install gas shutoff valves on gas supply piping to gas-fired, domestic-water heaters without shutoff valves.
	2. Install gas pressure regulators on gas supplies to gas-fired, domestic-water heaters without gas pressure regulators if gas pressure regulators are required to reduce gas pressure at burner.
	3. Install automatic gas valves on gas supplies to gas-fired, domestic-water heaters if required for operation of safety control.
	4. Comply with requirements for gas shutoff valves, gas pressure regulators, and automatic gas valves specified in [Section 231123 "Facility Natural-Gas Piping."] [Section 231126 "Facility Liquefied-Petroleum Gas Piping."]

	F. Install oil-fired, domestic-water heaters in accordance with NFPA 31.
	1. Install shutoff valves on fuel-oil supply piping to oil-fired water-heater burners without shutoff valves. Comply with requirements for shutoff valves specified in Section 231113 "Facility Fuel-Oil Piping."

	G. Install commercial domestic-water heaters with seismic-restraint devices. Comply with requirements for seismic-restraint devices specified in Section 220548 "Vibration and Seismic Controls for Plumbing Piping and Equipment" and Section 220548.13 "V...
	H. Install combination temperature-and-pressure relief valves in top portion of storage tanks. Use relief valves with sensing elements that extend into tanks. Extend domestic-water-heater relief-valve outlet, with drain piping same as domestic-water p...
	I. Install [combination temperature-and-]pressure relief valves in water piping for domestic-water heaters without storage. Extend domestic-water-heater relief-valve outlet, with drain piping same as domestic-water piping in continuous downward pitch,...
	J. Install water-heater drain piping as indirect waste to spill by positive air gap into open drains or over floor drains. Install hose-end drain valves at low points in water piping for domestic-water heaters that do not have tank drains. Comply with...
	K. Install thermometer on outlet piping of domestic-water heaters. Comply with requirements for thermometers specified in Section 220519 "Meters and Gages for Plumbing Piping."
	L. Assemble and install inlet and outlet piping manifold kits for multiple domestic-water heaters. Fabricate, modify, or arrange manifolds for balanced water flow through each domestic-water heater. Include shutoff valve and thermometer in each domest...
	M. Install piping-type heat traps on inlet and outlet piping of domestic-water heater storage tanks without integral or fitting-type heat traps.
	N. Fill domestic-water heaters with water.
	O. Charge domestic-water expansion tanks with air to required system pressure.
	P. Install dielectric fittings in all locations where piping of dissimilar metals is to be joined. The wetted surface of the dielectric fitting contacted by potable water shall contain less than 0.25 percent of lead by weight.

	3.2 PIPING CONNECTIONS
	A. Comply with requirements for domestic-water piping specified in Section 221116 "Domestic Water Piping."
	B. Comply with requirements for fuel-oil piping specified in Section 231113 "Facility Fuel-Oil Piping."
	C. Comply with requirements for gas piping specified in [Section 231123 "Facility Natural-Gas Piping."] [Section 231126 "Facility Liquefied-Petroleum Gas Piping."]
	D. Drawings indicate general arrangement of piping, fittings, and specialties.
	E. Where installing piping adjacent to fuel-fired, domestic-water heaters, allow space for service and maintenance of water heaters. Arrange piping for easy removal of domestic-water heaters.

	3.3 IDENTIFICATION
	A. Identify system components. Comply with requirements for identification specified in Section 220553 "Identification for Plumbing Piping and Equipment."

	3.4 FIELD QUALITY CONTROL
	A. Testing Agency: Owner will engage a qualified testing agency to perform tests and inspections.
	B. Testing Agency: Engage a qualified testing agency to perform tests and inspections.
	C. Manufacturer's Field Service: Engage a factory-authorized service representative to test and inspect components, assemblies, and equipment installations, including connections.
	D. Perform tests and inspections[ with the assistance of a factory-authorized service representative].
	E. Tests and Inspections:
	1. Leak Test: After installation, charge system and test for leaks. Repair leaks and retest until no leaks exist.
	2. Operational Test: After electrical circuitry has been energized, start units to confirm proper operation.
	3. Test and adjust controls and safeties. Replace damaged and malfunctioning controls and equipment.

	F. Domestic-water heaters will be considered defective if they do not pass tests and inspections.
	G. Prepare test and inspection reports.

	3.5 DEMONSTRATION
	A. [Engage a factory-authorized service representative to train] [Train] Owner's maintenance personnel to adjust, operate, and maintain [commercial, gas-fired, storage,] [gas-fired, tankless] [commercial, oil-fired,] [commercial, gas- and oil-fired,] ...



	224213.13 FL - Commercial Water Closets
	PART 1 -  GENERAL
	1.1 SUMMARY
	A. Section Includes:
	1. Floor-mounted, bottom-outlet water closets.
	2. Floor-mounted, back-outlet water closets.
	3. Wall-mounted water closets.
	4. Flushometer valves.
	5. Toilet seats.
	6. Supports.

	B. Related Requirements:
	1. Section 224100 "Residential Plumbing Fixtures" for residential water closets.
	2. Section 224300 "Healthcare Plumbing Fixtures" for healthcare water closets.
	3. Section 224600 "Security Plumbing Fixtures" for security water closets.


	1.2 DEFINITIONS
	A. Standard-Efficiency Flush Volume: 1.6 gal. per flush.
	B. High-Efficiency Flush Volume: 1.28 gal. or less per flush.
	C. WaterSense Fixture: Water closet and/or flushometer valve/tank certified by the EPA to meet the WaterSense performance criteria.

	1.3 ACTION SUBMITTALS
	A. Product Data:
	1. Include construction details, material descriptions, dimensions of individual components and profiles, and finishes for water closets.
	2. Include rated capacities, operating characteristics, electrical characteristics, and furnished specialties and accessories.

	B. Shop Drawings: Include diagrams for power and control wiring.
	C. Sustainable Design Submittals:
	1. <Double click to insert sustainable design text for plumbing fixtures.>


	1.4 CLOSEOUT SUBMITTALS
	A. Operation and Maintenance Data: For flushometer valves[ and electronic sensors] to include in operation and maintenance manuals.

	1.5 MAINTENANCE MATERIAL SUBMITTALS
	A. Extra Stock Materials: Furnish extra materials to Owner that match products installed and that are packaged with protective covering for storage and identified with labels describing contents.
	1. Flushometer-Valve Repair Kits: Equal to [10] <Insert number> percent of amount of each type installed, but no fewer than [one] [six] <Insert number> of each type.



	PART 2 -  PRODUCTS
	2.1 PERFORMANCE REQUIREMENTS
	A. Standards:
	1. Comply with ASME A112.19.2/CSA B45.1 for water closets.
	2. Comply with ASME A112.19.5/CSA B45.15 for flush valves and spuds for water closets and tanks.
	3. Comply with ASSE 1037/ASME A112.1037/CSA B125.37 for flush valves.
	4. Comply with IAMPO/ANSI Z124.5 for water-closet (toilet) seats.
	5. Comply with ASME A112.6.1M for water-closet supports.
	6. Comply with ICC A117.1 for ADA-compliant water closets.
	7. Comply with ASTM A1045 for flexible PVC gaskets used in connection of vitreous china water closets to sanitary drainage systems.
	8. Comply with ASME A112.4.3 for plastic fittings used in connection of vitreous china water closets to sanitary drainage systems.


	2.2 FLOOR-MOUNTED, BOTTOM-OUTLET WATER CLOSETS
	A. Water Closets - Floor Mounted, Bottom Outlet, Top Spud: <Insert drawing designation>.
	1. <Double click here to find, evaluate, and insert list of manufacturers and products.>
	2. Source Limitations: Obtain water closets from single source from single manufacturer.
	3. Bowl:
	a. Material: Vitreous china.
	b. Type: Siphon jet.
	c. Style: Flushometer valve.
	d. Height: [Standard] [ADA compliant].
	e. Rim Contour: Elongated.
	f. Water Consumption: [1.1 gal.] [1.28 gal.] [1.6 gal.] [Dual flush 1.1 gal. /1.28 gal.] [Dual flush 1.1 gal. /1.6 gal.] per flush.
	g. Spud Size and Location: NPS 1-1/2; top.
	h. Color: [White] <Insert color>.

	4. Flushometer Valve: <Insert flushometer-valve designation>.
	5. Toilet Seat: <Insert toilet-seat designation>.

	B. Water Closets - Floor Mounted, Bottom Outlet, Back Spud: <Insert drawing designation>.
	1. <Double click here to find, evaluate, and insert list of manufacturers and products.>
	2. Source Limitations: Obtain water closets from single source from single manufacturer.
	3. Bowl:
	a. Material: Vitreous china.
	b. Type: Siphon jet.
	c. Style: Flushometer valve.
	d. Height: [Standard] [ADA compliant].
	e. Rim Contour: Elongated.
	f. Water Consumption: [1.1 gal.] [1.28 gal.] [1.6 gal.] [Dual flush 1.1 gal. /1.28 gal.] [Dual flush 1.1 gal. /1.6 gal.] per flush.
	g. Spud Size and Location: NPS 1-1/2; back.
	h. Color: [White] <Insert color>.

	4. Flushometer Valve: <Insert flushometer-valve designation>.
	5. Toilet Seat: <Insert toilet-seat designation>.

	C. Water Closets - Floor Mounted, Bottom Outlet, Close-Coupled Flushometer Tank: <Insert drawing designation>.
	1. <Double click here to find, evaluate, and insert list of manufacturers and products.>
	2. Source Limitations: Obtain water closets from single source from single manufacturer.
	3. Bowl:
	a. Material: Vitreous china.
	b. Type: Siphon jet.
	c. Style: Flushometer tank, [gravity] [pressure assisted].
	d. Height: [Standard] [ADA compliant].
	e. Rim Contour: Elongated.
	f. Water Consumption: [1.1 gal.] [1.28 gal.] [1.6 gal.] [Dual flush 1.1 gal. /1.6 gal.] per flush.
	g. Color: [White] <Insert color>.

	4. Toilet Seat: <Insert toilet-seat designation>.

	D. Water Closets - Floor Mounted, Bottom Outlet, Juvenile: <Insert drawing designation>.
	1. <Double click here to find, evaluate, and insert list of manufacturers and products.>
	2. Source Limitations: Obtain water closets from single source from single manufacturer.
	3. Bowl:
	a. Material: Vitreous china.
	b. Type: Siphon jet.
	c. Style: Flushometer valve.
	d. Height: [10 inches] [14 inches] <Insert height>.
	e. Rim Contour: Elongated.
	f. Water Consumption: [1.1 gal.] [1.28 gal.] [1.6 gal.] per flush.
	g. Spud Size and Location: NPS 1-1/2; top.
	h. Color: [White] <Insert color>.

	4. Flushometer Valve: <Insert flushometer-valve designation>.
	5. Toilet Seat: <Insert toilet-seat designation>.


	2.3 FLOOR-MOUNTED, BACK-OUTLET WATER CLOSETS
	A. Water Closets - Floor Mounted, Back Outlet, Top Spud: <Insert drawing designation>.
	1. <Double click here to find, evaluate, and insert list of manufacturers and products.>
	2. Source Limitations: Obtain water closets from single source from single manufacturer.
	3. Bowl:
	a. Material: Vitreous china.
	b. Type: Siphon jet.
	c. Style: Flushometer valve.
	d. Height: [Standard] [ADA compliant].
	e. Rim Contour: Elongated.
	f. Water Consumption: [1.1 gal.] [1.28 gal.] [1.6 gal.] [Dual flush 1.1 gal. /1.28 gal.] [Dual flush 1.1 gal. /1.6 gal.] per flush.
	g. Spud Size and Location: NPS 1-1/2; top.
	h. Color: [White] <Insert color>.

	4. Flushometer Valve: <Insert flushometer-valve designation>.
	5. Toilet Seat: <Insert toilet-seat designation>.
	6. Support: [Water-closet carrier] <Insert carrier>.

	B. Water Closets - Floor Mounted, Back Outlet, Back Spud: <Insert drawing designation>.
	1. <Double click here to find, evaluate, and insert list of manufacturers and products.>
	2. Source Limitations: Obtain water closets from single source from single manufacturer.
	3. Bowl:
	a. Material: Vitreous china.
	b. Type: Siphon jet.
	c. Style: Flushometer valve.
	d. Height: [Standard] [ADA compliant].
	e. Rim Contour: Elongated.
	f. Water Consumption: [1.1 gal.] [1.28 gal.] [1.6 gal.] [Dual flush 1.1 gal. /1.28 gal.] [Dual flush 1.1 gal. /1.6 gal.] per flush.
	g. Spud Size and Location: NPS 1-1/2; back.
	h. Color: [White] <Insert color>.

	4. Flushometer Valve: <Insert flushometer-valve designation>.
	5. Toilet Seat: <Insert toilet-seat designation>.

	C. Water Closets - Floor Mounted, Back Outlet, Close-Coupled Flushometer Tank: <Insert drawing designation>.
	1. <Double click here to find, evaluate, and insert list of manufacturers and products.>
	2. Source Limitations: Obtain water closets from single source from single manufacturer.
	3. Bowl:
	a. Material: Vitreous china.
	b. Type: Siphon jet.
	c. Style: Flushometer tank, [gravity] [pressure assisted].
	d. Height: [Standard] [ADA compliant].
	e. Rim Contour: Elongated.
	f. Water Consumption: [1.1 gal.] [1.28 gal.] [1.6 gal.] per flush.
	g. Color: [White] <Insert color>.

	4. Toilet Seat: <Insert toilet-seat designation>.


	2.4 WALL-MOUNTED WATER CLOSETS
	A. Water Closets - Wall Mounted, Top Spud: <Insert drawing designation>.
	1. <Double click here to find, evaluate, and insert list of manufacturers and products.>
	2. Source Limitations: Obtain water closets from single source from single manufacturer.
	3. Bowl:
	a. Material: Vitreous china.
	b. Type: Siphon jet.
	c. Style: Flushometer valve.
	d. Mounting Height: [Standard] [Juvenile] [ADA compliant].
	e. Rim Contour: Elongated.
	f. Water Consumption: [1.1 gal.] [1.28 gal.] [1.6 gal.] [Dual flush 1.1 gal. /1.28 gal.] [Dual flush 1.1 gal. /1.6 gal.] per flush.
	g. Spud Size and Location: NPS 1-1/2; top.
	h. Color: [White] <Insert color>.

	4. Flushometer Valve: <Insert flushometer-valve designation>.
	5. Toilet Seat: <Insert toilet-seat designation>.
	6. Support: [Water-closet carrier] <Insert carrier>.

	B. Water Closets - Wall Mounted, Back Spud: <Insert drawing designation>.
	1. <Double click here to find, evaluate, and insert list of manufacturers and products.>
	2. Source Limitations: Obtain water closets from single source from single manufacturer.
	3. Bowl:
	a. Material: Vitreous china.
	b. Type: Siphon jet.
	c. Style: Flushometer valve.
	d. Mounting Height: [Standard] [Juvenile] [ADA compliant].
	e. Rim Contour: Elongated.
	f. Water Consumption: [1.1 gal.] [1.28 gal.] [1.6 gal.] [Dual flush 1.1 gal. /1.28 gal.] [Dual flush 1.1 gal. /1.6 gal.] per flush.
	g. Spud Size and Location: NPS 1-1/2; back.
	h. Color: [White] <Insert color>.

	4. Flushometer Valve: <Insert flushometer-valve designation>.
	5. Toilet Seat: <Insert toilet-seat designation>.
	6. Support: [Water-closet carrier] <Insert carrier>.

	C. Water Closets - Wall Mounted, Back Outlet, Close-Coupled Flushometer Tank: <Insert drawing designation>.
	1. <Double click here to find, evaluate, and insert list of manufacturers and products.>
	2. Source Limitations: Obtain water closets from single source from single manufacturer.
	3. Bowl:
	a. Material: Vitreous china.
	b. Type: Siphon jet.
	c. Style: Flushometer tank, [gravity] [pressure assisted].
	d. Height: [Standard] [ADA compliant].
	e. Rim Contour: Elongated.
	f. Water Consumption: [1.1 gal.] [1.28 gal.] [1.6 gal.] per flush.
	g. Color: [White] <Insert color>.

	4. Toilet Seat: <Insert toilet-seat designation>.
	5. Support: [Water-closet carrier] <Insert carrier>.


	2.5 FLUSHOMETER VALVES
	A. Flushometer Valves - Diaphragm, Lever Handle: <Insert designation>.
	1. <Double click here to find, evaluate, and insert list of manufacturers and products.>
	2. Source Limitations: Obtain flushometer valve from single source from single manufacturer.
	3. Minimum Pressure Rating: 125 psig.
	4. Features: Include integral check stop and backflow-prevention device.
	5. Material: Brass body with corrosion-resistant components.
	6. Style: Exposed.
	7. Flushometer-Valve Finish: Chrome-plated.
	8. Handle Finish: [Chrome-plated] [Antimicrobial].
	9. Consumption: [1.1 gal.] [1.28 gal.] [1.6 gal.] [Dual flush 1.1 gal. /1.28 gal.] [Dual flush 1.1 gal. /1.6 gal.] <Insert value> per flush.
	10. Minimum Inlet: NPS 1.
	11. Minimum Outlet: NPS 1-1/4.

	B. Flushometer Valves - Diaphragm, Solenoid Actuated: <Insert designation>.
	1. <Double click here to find, evaluate, and insert list of manufacturers and products.>
	2. Source Limitations: Obtain flushometer valve from single source from single manufacturer.
	3. Minimum Pressure Rating: 125 psig.
	4. Features: Include integral check stop and backflow-prevention device.
	5. Material: Brass body with corrosion-resistant components.
	6. Style: [Exposed] [Concealed].
	7. Exposed Flushometer-Valve Finish: Chrome-plated.
	8. Panel Finish: Chrome-plated or stainless steel.
	9. Actuator: Side or top mounted; listed and labeled as defined in NFPA 70, by qualified testing agency, and marked for intended location and application.
	10. Trip Mechanism: [Battery-powered] [Hard-wired, control-voltage] electronic sensor; listed and labeled as defined in NFPA 70, by qualified testing agency, and marked for intended location and application.
	11. Consumption: [1.1 gal.] [1.28 gal.] [1.6 gal.] <Insert value> per flush.
	12. Minimum Inlet: NPS 1.
	13. Minimum Outlet: NPS 1-1/4.

	C. Flushometer Valves - Diaphragm, Motor Actuated: <Insert designation>.
	1. <Double click here to find, evaluate, and insert list of manufacturers and products.>
	2. Source Limitations: Obtain flushometer valve from single source from single manufacturer.
	3. Minimum Pressure Rating: 125 psig.
	4. Features: Include integral check stop and backflow-prevention device.
	5. Material: Brass body with corrosion-resistant components.
	6. Style: [Exposed] [Concealed].
	7. Exposed Flushometer-Valve Finish: Chrome plated.
	8. Panel Finish: Chrome-plated or stainless steel.
	9. Actuator: Geared-motor actuator; listed and labeled as defined in NFPA 70, by qualified testing agency, and marked for intended location and application.
	10. Trip Mechanism: [Battery-powered] [Hard-wired, control-voltage] electronic sensor; listed and labeled as defined in NFPA 70, by qualified testing agency, and marked for intended location and application.
	11. Consumption: [1.28 gal.] [1.6 gal.] <Insert value> per flush.
	12. Minimum Inlet: NPS 1.
	13. Minimum Outlet: NPS 1-1/4.

	D. Flushometer Valves - Diaphragm, Hydraulic-Actuator, Push Button: <Insert designation>.
	1. <Double click here to find, evaluate, and insert list of manufacturers and products.>
	2. Source Limitations: Obtain flushometer valve from single source from single manufacturer.
	3. Minimum Pressure Rating: 125 psig.
	4. Features: Include integral check stop and backflow-prevention device.
	5. Material: Brass body with corrosion-resistant components.
	6. Style: [Exposed] [Concealed].
	7. Exposed Flushometer-Valve Finish: Chrome-plated.
	8. Panel Finish: Chrome-plated or stainless steel.
	9. Consumption: [1.28 gal.] [1.6 gal.] <Insert value> per flush.
	10. Minimum Inlet: NPS 1.
	11. Minimum Outlet: NPS 1-1/4.

	E. Flushometer Valves - Piston, Lever Handle: <Insert designation>.
	1. <Double click here to find, evaluate, and insert list of manufacturers and products.>
	2. Source Limitations: Obtain flushometer valve from single source from single manufacturer.
	3. Minimum Pressure Rating: 125 psig.
	4. Features: Include integral check stop and backflow-prevention device.
	5. Material: Brass body with corrosion-resistant components.
	6. Style: Exposed.
	7. Flushometer-Valve Finish: Chrome-plated.
	8. Handle Finish: [Chrome-plated] [Antimicrobial].
	9. Consumption: [1.1 gal.] [1.28 gal.] [1.6 gal.] <Insert value> per flush.
	10. Minimum Inlet: NPS 1.
	11. Minimum Outlet: NPS 1-1/4.

	F. Flushometer Valves - Piston, Sensor Operated, Hard Wired: <Insert designation>.
	1. <Double click here to find, evaluate, and insert list of manufacturers and products.>
	2. Source Limitations: Obtain flushometer valve from single source from single manufacturer.
	3. Minimum Pressure Rating: 125 psig.
	4. Features: Include integral check stop and backflow-prevention device.
	5. Material: Brass body with corrosion-resistant components.
	6. Style: [Exposed] [Concealed].
	7. Exposed Flushometer-Valve Finish: Chrome-plated.
	8. Panel Finish: Chrome-plated or stainless steel.
	9. Trip Mechanism: Hard-wired, control-voltage, electronic sensor; listed and labeled as defined in NFPA 70, by qualified testing agency, and marked for intended location and application.
	10. Consumption: [1.1 gal.] [1.28 gal.] [1.6 gal.] [Dual flush 1.1 gal. /1.28 gal.] [Dual flush 1.1 gal. /1.6 gal.] <Insert value> per flush.
	11. Minimum Inlet: NPS 1.
	12. Minimum Outlet: NPS 1-1/4.

	G. Flushometer Valves - Piston, Sensor Operated, Battery Powered: <Insert designation>.
	1. <Double click here to find, evaluate, and insert list of manufacturers and products.>
	2. Source Limitations: Obtain flushometer valve from single source from single manufacturer.
	3. Minimum Pressure Rating: 125 psig.
	4. Features: Include integral check stop and backflow-prevention device.
	5. Material: Brass body with corrosion-resistant components.
	6. Style: [Exposed] [Concealed].
	7. Exposed Flushometer-Valve Finish: Chrome-plated.
	8. Panel Finish: Chrome-plated or stainless steel.
	9. Trip Mechanism: Battery-powered electronic sensor; listed and labeled as defined in NFPA 70, by qualified testing agency, and marked for intended location and application.
	10. Consumption: [1.1 gal] [1.28 gal.] [1.6 gal.] [Dual flush 1.1 gal. /1.28 gal.] [Dual flush 1.1 gal. /1.6 gal.] <Insert value> per flush.
	11. Minimum Inlet: NPS 1.
	12. Minimum Outlet: NPS 1-1/4.


	2.6 TOILET SEATS
	A. Toilet Seats: <Insert drawing designation>.
	1. <Double click here to find, evaluate, and insert list of manufacturers and products.>
	2. Source Limitations: Obtain toilet seat from single source from single manufacturer.
	3. Material: Plastic.
	4. Type: Commercial (Heavy duty).
	5. Shape: [Elongated rim, open front] [Elongated rim, closed front] <Insert shape>.
	6. Hinge: [Check] [Self-sustaining, check].
	7. Hinge Material: Noncorroding metal.
	8. Seat Cover: [Required] [Not required].
	9. Color: [White] <Insert color>.
	10. Surface Treatment: [Antimicrobial] [Not required].


	2.7 SUPPORTS
	A. Water-Closet Carrier:
	1. <Double click here to find, evaluate, and insert list of manufacturers and products.>
	2. Source Limitations: Obtain water-closet carrier from single source from single manufacturer.
	3. Description: Waste-fitting assembly, as required to match drainage piping material and arrangement with faceplates, couplings gaskets, and feet; bolts and hardware matching fixture.[ Include additional extension coupling, faceplate, and feet for in...



	PART 3 -  EXECUTION
	3.1 EXAMINATION
	A. Examine roughing-in for water-supply piping and sanitary drainage and vent piping systems to verify actual locations of piping connections before water-closet installation.
	B. Examine walls and floors for suitable conditions where water closets will be installed.
	C. Proceed with installation only after unsatisfactory conditions have been corrected.

	3.2 INSTALLATION, GENERAL
	A. Water-Closet Installation:
	1. Install level and plumb.
	2. Install floor-mounted water closets on bowl-to-drain connecting fitting attachments to piping or building substrate.
	3. Install accessible, wall-mounted water closets at mounting height in accordance with ICC A117.1.

	B. Support Installation:
	1. Install supports, affixed to building substrate, for floor-mounted, back-outlet water closets.
	2. Use carrier supports with waste-fitting assembly and seal.
	3. Install floor-mounted, back-outlet water closets attached to building floor substrate, onto waste-fitting seals; and attach to support.
	4. Install wall-mounted, back-outlet water-closet supports with waste-fitting assembly and waste-fitting seals; and affix to building substrate.
	5. Measure support height installation from finished floor, not structural floor.

	C. Flushometer-Valve Installation:
	1. Install flushometer-valve, water-supply fitting on each supply to each water closet.
	2. Attach supply piping to supports or substrate within pipe spaces behind fixtures.
	3. Install lever-handle flushometer valves for accessible water closets with handle mounted on open side of water closet.
	4. Install actuators in locations easily reachable for people with disabilities.
	5. Install new batteries in battery-powered, electronic-sensor mechanisms.

	D. Install toilet seats on water closets.
	E. Wall Flange and Escutcheon Installation:
	1. Install wall flanges or escutcheons at piping wall penetrations in exposed, finished locations and within cabinets and millwork.
	2. Install deep-pattern escutcheons if required to conceal protruding fittings.
	3. Comply with escutcheon requirements specified in Section 220518 "Escutcheons for Plumbing Piping."

	F. Joint Sealing:
	1. Seal joints between water closets and walls and floors using sanitary-type, one-part, mildew-resistant silicone sealant.
	2. Match sealant color to water-closet color.
	3. Comply with sealant requirements specified in Section 079200 "Joint Sealants."


	3.3 PIPING CONNECTIONS
	A. Connect water closets with water supplies and soil, waste, and vent piping. Use size fittings required to match water closets.
	B. Comply with water piping requirements specified in Section 221116 "Domestic Water Piping."
	C. Comply with soil and waste piping requirements specified in Section 221316 "Sanitary Waste and Vent Piping."
	D. Where installing piping adjacent to water closets, allow space for service and maintenance.

	3.4 ELECTRICAL CONNECTIONS
	A. Connect wiring in accordance with Section 260519 "Low-Voltage Electrical Power Conductors and Cables."
	B. Ground equipment in accordance with Section 260526 "Grounding and Bonding for Electrical Systems."
	C. Install electrical devices furnished by manufacturer, but not factory mounted in accordance with NFPA 70 and NECA 1.
	D. Install nameplate for each electrical connection, indicating electrical equipment designation and circuit number feeding connection.
	1. Nameplate to be laminated acrylic or melamine plastic signs, as specified in Section 260553 "Identification for Electrical Systems."
	2. Nameplate to be laminated acrylic or melamine plastic signs with a black background and engraved white letters at least [1/2 inch] <Insert dimensions> high.


	3.5 CONTROL CONNECTIONS
	A. Install control and electrical power wiring to field-mounted control devices.
	B. Connect control wiring in accordance with Section 260523 "Control-Voltage Electrical Power Cables."

	3.6 ADJUSTING
	A. Operate and adjust water closets and controls. Replace damaged and malfunctioning water closets, fittings, and controls.
	B. Adjust water pressure at flushometer valves to produce proper flow.
	C. Install new batteries in battery-powered, electronic-sensor mechanisms.

	3.7 CLEANING AND PROTECTION
	A. Clean water closets and fittings with manufacturers' recommended cleaning methods and materials.
	B. Install protective covering for installed water closets and fittings.
	C. Do not allow use of water closets for temporary facilities unless approved in writing by Owner.



	224213.16 FL - Commercial Urinals
	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. Section Includes:
	1. Stall urinals.
	2. Wall-hung urinals.
	3. Waterless urinals.
	4. Urinal flushometer valves.
	5. Supports.

	B. Related Requirements:
	1. Section 224600 "Security Plumbing Fixtures" for security urinals.


	1.3 ACTION SUBMITTALS
	A. Product Data: For each type of product.
	1. Include construction details, material descriptions, dimensions of individual components and profiles, and finishes for urinals.
	2. Include rated capacities, operating characteristics, electrical characteristics, and furnished specialties and accessories.

	B. Sustainable Design Submittals:
	1. <Double click to insert sustainable design text for plumbing fixtures.>

	C. Shop Drawings: Include diagrams for power, signal, and control wiring.

	1.4 CLOSEOUT SUBMITTALS
	A. Operation and Maintenance Data: For flushometer valves[ and electronic sensors] to include in operation and maintenance manuals.

	1.5 MAINTENANCE MATERIAL SUBMITTALS
	A. Furnish extra materials that are packaged with protective covering for storage and identified with labels describing contents.
	1. Flushometer-Valve Repair Kits: Equal to [10] <Insert number> percent of amount of each type installed, but no fewer than [one] [six] <Insert number> of each type.
	2. Waterless Urinal Trap-Seal Cartridges: Equal to [200] <Insert number> percent of amount of each type installed, but no fewer than [12] <Insert number> of each type.
	3. Waterless Urinal Trap-Seal Liquid: Equal to [1 gal.] <Insert volume> for each urinal installed.



	PART 2 -  PRODUCTS
	2.1 STALL URINALS
	A. Urinals - Stall, Washout Type: <Insert drawing designation>.
	1. <Double click here to find, evaluate, and insert list of manufacturers and products.>
	2. Fixture:
	a. Standards: ASME A112.19.2/CSA B45.1 and ASME A112.19.5/CSA B45.15.
	b. Material: Vitreous china.
	c. Type: [Straight or sloped] <Insert type> front.
	d. Seam Covers: For [21-inch] [24-inch] urinal centers.
	e. Strainer: Separate; removable.
	f. Water Consumption: [0.125 gpf] [0.5 gpf] [1.0 gpf].
	g. Spud Size and Location: NPS 3/4; top.
	h. Outlet Size and Location: NPS 2; bottom for separate trap.
	i. Color: [White] <Insert color>.

	3. Flushometer Valve: <Insert urinal flushometer-valve designation from "Urinal Flushometer Valves" Article>.


	2.2 WALL-HUNG URINALS
	A. Urinals - Wall Hung, Back Outlet, Blowout: <Insert drawing designation>.
	1. <Double click here to find, evaluate, and insert list of manufacturers and products.>
	2. Fixture:
	a. Standards: ASME A112.19.2/CSA B45.1 and ASME A112.19.5/CSA B45.15.
	b. Material: Vitreous china.
	c. Strainer or Trapway: [Manufacturer's standard strainer] [Open trapway] with integral trap.
	d. Water Consumption: [0.125 gpf] [0.25 gpf] [0.5 gpf] [1.0 gpf].
	e. Spud Size and Location: NPS 1-1/4; [back] [top].
	f. Outlet Size and Location: NPS 2; back.
	g. Color: [White] <Insert color>.

	3. Flushometer Valve: <Insert urinal-flushometer-valve designation from "Urinal Flushometer Valves" Article>.
	4. Waste Fitting:
	a. Standard: ASME A112.18.2/CSA B125.2 for coupling.
	b. Size: NPS 2.

	5. Support: [Type I urinal carrier] <Insert carrier> with fixture support plates and coupling with seal and fixture bolts and hardware matching fixture.[ Include rectangular, steel uprights.]
	6. Urinal Mounting Height: [Standard] [Child] [Handicapped/elderly according to ICC A117.1].

	B. Urinals - Wall Hung, Back Outlet, Siphon Jet: [Accessible] <Insert drawing designation>.
	1. <Double click here to find, evaluate, and insert list of manufacturers and products.>
	2. Fixture:
	a. Standards: ASME A112.19.2/CSA B45.1 and ASME A112.19.5/CSA B45.15.
	b. Material: Vitreous china.
	c. Type: Siphon jet[ with extended shields].
	d. Strainer or Trapway: [Manufacturer's standard strainer] <Insert strainer> with integral trap.
	e. Water Consumption: [0.125 gpf] [0.25 gpf] [0.5 gpf] [1.0 gpf].
	f. Spud Size and Location: NPS 3/4; [back] [top].
	g. Outlet Size and Location: NPS 2; back.
	h. Color: [White] <Insert color>.

	3. Flushometer Valve: <Insert urinal flushometer-valve designation from "Urinal Flushometer Valves" Article>.
	4. Waste Fitting:
	a. Standard: ASME A112.18.2/CSA B125.2 for coupling.
	b. Size: NPS 2.

	5. Support: [Type I urinal carrier] <Insert carrier> with fixture support plates and coupling with seal and fixture bolts and hardware matching fixture.[ Include rectangular, steel uprights.]
	6. Urinal Mounting Height: [Standard] [Child] [Handicapped/elderly according to ICC A117.1].

	C. Urinals - Wall Hung, Back Outlet, Washout: [Accessible] <Insert drawing designation>.
	1. <Double click here to find, evaluate, and insert list of manufacturers and products.>
	2. Fixture:
	a. Standards: ASME A112.19.2/CSA B45.1 and ASME A112.19.5/CSA B45.15.
	b. Material: Vitreous china.
	c. Type: Washout with extended shields.
	d. Strainer or Trapway: [Manufacturer's standard strainer] <Insert strainer> with integral trap.
	e. Water Consumption: [0.125 gpf] [0.25 gpf] [0.5 gpf] [1.0 gpf].
	f. Spud Size and Location: NPS 3/4, [back] [top].
	g. Outlet Size and Location: NPS 2, back.
	h. Color: [White] <Insert color>.

	3. Flushometer Valve: <Insert urinal flushometer-valve designation from "Urinal Flushometer Valves" Article>.
	4. Waste Fitting:
	a. Standard: ASME A112.18.2/CSA B125.2 for coupling.
	b. Size: NPS 2.

	5. Support: [Type I urinal carrier] <Insert carrier> with fixture support plates and coupling with seal and fixture bolts and hardware matching fixture.[ Include rectangular, steel uprights.]
	6. Urinal Mounting Height: [Standard] [Child] [Handicapped/elderly according to ICC A117.1].

	D. Urinals - Wall Hung, Bottom Outlet, Washout: <Insert drawing designation>.
	1. <Double click here to find, evaluate, and insert list of manufacturers and products.>
	2. Fixture:
	a. Standards: ASME A112.19.2/CSA B45.1 and ASME A112.19.5/CSA B45.15.
	b. Material: Vitreous china.
	c. Drain: Separate removable chrome-plated dome strainer with chrome-plated, NPS 1-1/2 tailpiece.
	d. Strainer or Trapway: Manufacturer's standard strainer and NPS 1-1/2 tailpiece.
	e. Inlet Spud Size and Location: NPS 3/4; top.
	f. Outlet Size and Location: NPS 1-1/2; bottom.
	g. Color: [White] <Insert color>.
	h. Water Consumption: [0.125 gpf] [0.25 gpf] [0.5 gpf] [1.0 gpf].

	3. Flushometer Valve: <Insert urinal flushometer-valve designation from "Urinal Flushometer Valves" Article>.
	4. Waste Fitting:
	a. Standard: ASME A112.18.2/CSA B125.2.
	b. Trap:
	1) Size: NPS 1-1/2.
	2) Material, Chrome Plated: [Two-piece, cast-brass trap and swivel elbow with 0.032-inch-thick brass tube to wall] [two-piece, cast-brass trap and ground-joint swivel elbow with 0.032-inch-thick brass tube to wall] [one-piece, cast-brass trap with swi...
	3) Material, Stainless Steel: Two-piece trap and swivel elbow with 0.012-inch-thick, stainless steel tube to wall; and stainless steel wall flange.


	5. Support: [Type II urinal carrier] <Insert carrier> with hanger and bearing plates.[ Include rectangular, steel uprights.]
	6. Urinal Mounting Height: [Standard] [Child] [Handicapped/elderly according to ICC A117.1].

	E. Urinals - Wall Hung, Back Outlet, Washdown: [Accessible] <Insert drawing designation>.
	1. <Double click here to find, evaluate, and insert list of manufacturers and products.>
	2. Fixture:
	a. Standards: ASME A112.19.2/CSA B45.1 and ASME A112.19.5/CSA B45.15.
	b. Material: Vitreous china.
	c. Type: Washdown with extended shields.
	d. Strainer or Trapway: [Manufacturer's standard strainer] <Insert strainer> with integral trap.
	e. Water Consumption: [0.125 gpf] [0.25 gpf] [0.5 gpf] [1.0 gpf].
	f. Spud Size and Location: NPS 3/4, [back] [top].
	g. Outlet Size and Location: NPS 2, back.
	h. Color: [White] <Insert color>.

	3. Flushometer Valve: <Insert urinal flushometer-valve designation from "Urinal Flushometer Valves" Article>.
	4. Waste Fitting:
	a. Standard: ASME A112.18.2/CSA B125.2 for coupling.
	b. Size: NPS 2.

	5. Support: [Type I urinal carrier] <Insert carrier> with fixture support plates and coupling with seal and fixture bolts and hardware matching fixture.[ Include rectangular, steel uprights.]
	6. Urinal Mounting Height: [Standard] [Child] [Handicapped/elderly according to ICC A117.1].

	F. Urinals, Wall Hung, Bottom Outlet, Washdown: <Insert drawing designation>.
	1. <Double click here to find, evaluate, and insert list of manufacturers and products.>
	2. Fixture:
	a. Standards: ASME A112.19.1/CSA B45.2 and ASME A112.19.5/CSA B45.15.
	b. Material: Enameled cast iron.
	c. Size: [36 inches] [48 inches] [60 inches] [72 inches].
	d. Drain: Separate removable chrome-plated dome strainer with chrome-plated, NPS 1-1/2 tailpiece.
	e. Water Consumption: [0.125 gpf] [0.25 gpf] [0.5 gpf] [1.0 gpf].
	f. Flushing Device: Manufacturer's standard self-closing valve with washdown pipe of length matching fixture.
	g. Outlet Size and Location: NPS 1-1/2; bottom.
	h. Color: [White] <Insert color>.

	3. Flushometer Valve:
	a. Standard: ASME A112.18.1/CSA B125.1.
	b. Flushing Device: Manufacturer's standard for NPS 1/2 supply; self-closing valve; and washdown pipe of length matching fixture.

	4. Waste Fitting:
	a. Standard: ASME A112.18.2/CSA B125.2.
	b. Trap:
	1) Size: NPS 1-1/2.
	2) Material, Chrome Plated: [Two-piece, cast-brass trap and swivel elbow with 0.032-inch-thick brass tube to wall] [two-piece, cast-brass trap and ground-joint swivel elbow with 0.032-inch-thick brass tube to wall] [one-piece, cast-brass trap with swi...
	3) Material, Stainless Steel: Two-piece trap and swivel elbow with 0.012-inch-thick, stainless steel tube to wall; and stainless steel wall flange.


	5. Support: [Type I sink carrier] <Insert carrier>.
	6. Sink/Urinal Mounting Height: [Standard] [Child] [Handicapped/elderly according to ICC A117.1].


	2.3 WATERLESS URINALS
	A. Urinals - Wall Hung, Back Outlet, Waterless, Vitreous China: <Insert drawing designation>. Designed for liquid-trap-seal operation.
	1. <Double click here to find, evaluate, and insert list of manufacturers and products.>
	2. Fixture:
	a. Standard: ASME A112.19.2/CSA B45.1, except without water supply.
	b. Trap-Seal Method: Proprietary cartridge with liquid seal.
	c. Outlet Size and Location: [NPS 2] <Insert pipe size> flange; back.
	d. Trap-Sealing Liquid: Proprietary.
	e. Color: [White] <Insert color>.

	3. Waste Fitting:
	a. Standard: ASME A112.18.2/CSA B125.2 for transition coupling, trap, and waste pipe.
	b. Size: [NPS 2] <Insert pipe size>.

	4. Support: [Type I urinal carrier] <Insert carrier> with fixture support plates and coupling with seal and fixture bolts and hardware matching fixture.[ Include rectangular, steel uprights.]
	5. Urinal Mounting Height: [Standard] [Child] [Handicapped/elderly according to ICC A117.1].

	B. Urinals - Wall Hung, Back Outlet, Waterless, Plastic: <Insert drawing designation>. Designed for liquid-trap-seal operation.
	1. <Double click here to find, evaluate, and insert list of manufacturers and products.>
	2. Fixture:
	a. Standard: IAPMO Z124/CSA B45.5, except without water supply.
	b. Material: [FRP] <Insert material>.
	c. Trap-Seal Method: Proprietary cartridge or trap system.
	d. Outlet Size and Location: NPS 2; back. Include transition coupling.
	e. Trap-Sealing Liquid: Proprietary.
	f. Color: [White] <Insert color>.

	3. Waste Fitting:
	a. Standard: ASME A112.18.2/CSA B125.2 for transition coupling, trap, and waste pipe.
	b. Size: [NPS 2] <Insert pipe size>.

	4. Support: [Metal plate in wall] [Wood blocking in wall] [Type I urinal carrier with fixture support plates and coupling with seal and fixture bolts and hardware matching fixture] <Insert carrier>.[ Include rectangular, steel uprights.]
	5. Urinal Mounting Height: [Standard] [Child] [Handicapped/elderly according to ICC A117.1].


	2.4 URINAL FLUSHOMETER VALVES
	A. Lever-Handle, Diaphragm Flushometer Valves: <Insert designation>.
	1. <Double click here to find, evaluate, and insert list of manufacturers and products.>
	2. Standard: ASSE 1037/ASME 112.1037/CSA B125.37.
	3. Minimum Pressure Rating: 125 psig.
	4. Features: Include integral check stop and backflow-prevention device.
	5. Material: Brass body with corrosion-resistant components.
	6. Exposed Flushometer-Valve Finish: Chrome plated.
	7. Panel Finish: Chrome plated or stainless steel.
	8. Style: [Exposed] [Concealed].
	9. Consumption: [0.5 gal.] [1.0 gal.] <Insert value> per flush.
	10. Minimum Inlet: [NPS 3/4] [NPS 1].
	11. Minimum Outlet: [NPS 3/4] [NPS 1-1/4].

	B. Solenoid-Actuator, Diaphragm Flushometer Valves: <Insert designation>.
	1. <Double click here to find, evaluate, and insert list of manufacturers and products.>
	2. Standard: ASSE 1037/ASME 112.1037/CSA B125.37.
	3. Minimum Pressure Rating: 125 psig.
	4. Features: Include integral check stop and backflow-prevention device.
	5. Material: Brass body with corrosion-resistant components.
	6. Exposed Flushometer-Valve Finish: Chrome plated.
	7. Panel Finish: Chrome plated or stainless steel.
	8. Style: [Exposed] [Concealed].
	9. Actuator: Solenoid complying with UL 1951; listed and labeled as defined in NFPA 70, by a qualified testing agency; and marked for intended location and application.
	10. Trip Mechanism: [Battery-powered] [Hard-wired] electronic sensor complying with UL 1951; listed and labeled as defined in NFPA 70, by a qualified testing agency; and marked for intended location and application.
	11. Consumption: [0.5 gal.] [1.0 gal.] <Insert value> per flush.
	12. Minimum Inlet: [NPS 3/4] [NPS 1].
	13. Minimum Outlet: [NPS 3/4] [NPS 1-1/4].

	C. Motor-Actuator, Diaphragm Flushometer Valves: <Insert designation>.
	1. <Double click here to find, evaluate, and insert list of manufacturers and products.>
	2. Standard: ASSE 1037/ASME 112.1037/CSA B125.37.
	3. Minimum Pressure Rating: 125 psig.
	4. Features: Include integral check stop and backflow-prevention device.
	5. Material: Brass body with corrosion-resistant components.
	6. Exposed Flushometer-Valve Finish: Chrome plated.
	7. Panel Finish: Chrome plated or stainless steel.
	8. Style: [Exposed] [Concealed].
	9. Actuator: Geared-motor actuator complying with UL 1951; listed and labeled as defined in NFPA 70, by a qualified testing agency; and marked for intended location and application.
	10. Trip Mechanism: [Battery-powered] [Hard-wired] electronic sensor complying with UL 1951; listed and labeled as defined in NFPA 70, by a qualified testing agency; and marked for intended location and application.
	11. Consumption: [0.5 gal.] [1.0 gal.] <Insert value> per flush.
	12. Minimum Inlet: [NPS 3/4] [NPS 1].
	13. Minimum Outlet: [NPS 3/4] [NPS 1-1/4].

	D. Hydraulic-Actuator, Push-Button, Diaphragm Flushometer Valves: <Insert designation>.
	1. <Double click here to find, evaluate, and insert list of manufacturers and products.>
	2. Standard: ASSE 1037/ASME 112.1037/CSA B125.37.
	3. Minimum Pressure Rating: 125 psig.
	4. Features: Include integral check stop and backflow-prevention device.
	5. Material: Brass body with corrosion-resistant components.
	6. Exposed Flushometer-Valve Finish: Chrome plated.
	7. Panel Finish: Chrome plated or stainless steel.
	8. Style: [Exposed] [Concealed].
	9. Consumption: [0.5 gal.] [1.0 gal.] <Insert value> per flush.
	10. Minimum Inlet: [NPS 3/4] [NPS 1].
	11. Minimum Outlet: [NPS 3/4] [NPS 1-1/4].

	E. Lever-Handle, Piston Flushometer Valves: <Insert designation>.
	1. <Double click here to find, evaluate, and insert list of manufacturers and products.>
	2. Standard: ASSE 1037/ASME 112.1037/CSA B125.37.
	3. Minimum Pressure Rating: 125 psig.
	4. Features: Include integral check stop and backflow-prevention device.
	5. Material: Brass body with corrosion-resistant components.
	6. Exposed Flushometer-Valve Finish: Chrome plated.
	7. Panel Finish: Chrome plated or stainless steel.
	8. Style: [Exposed] [Concealed].
	9. Consumption: [0.5 gal.] [1.0 gal.] <Insert value> per flush.
	10. Minimum Inlet: [NPS 3/4] [NPS 1].
	11. Minimum Outlet: [NPS 3/4] [NPS 1-1/4].

	F. Hard-Wired, Solenoid-Actuator, Piston Flushometer Valves: <Insert designation>.
	1. <Double click here to find, evaluate, and insert list of manufacturers and products.>
	2. Standard: ASSE 1037/ASME 112.1037/CSA B125.37.
	3. Minimum Pressure Rating: 125 psig.
	4. Features: Include integral check stop and backflow-prevention device.
	5. Material: Brass body with corrosion-resistant components.
	6. Exposed Flushometer-Valve Finish: Chrome plated.
	7. Panel Finish: Chrome plated or stainless steel.
	8. Style: [Exposed] [Concealed].
	9. Actuator: Solenoid complying with UL 1951; listed and labeled as defined in NFPA 70, by a qualified testing agency; and marked for intended location and application.
	10. Trip Mechanism: Hard-wired electronic sensor complying with UL 1951; listed and labeled as defined in NFPA 70, by a qualified testing agency; and marked for intended location and application.
	11. Consumption: [0.5 gal.] [1.0 gal.] <Insert value> per flush.
	12. Minimum Inlet: [NPS 3/4] [NPS 1].
	13. Minimum Outlet: [NPS 3/4] [NPS 1-1/4].

	G. Battery-Powered, Solenoid-Actuator, Piston Flushometer Valves: <Insert designation>.
	1. <Double click here to find, evaluate, and insert list of manufacturers and products.>
	2. Standard: ASSE 1037/ASME 112.1037/CSA B125.37.
	3. Minimum Pressure Rating: 125 psig.
	4. Features: Include integral check stop and backflow-prevention device.
	5. Material: Brass body with corrosion-resistant components.
	6. Exposed Flushometer-Valve Finish: Chrome plated.
	7. Panel Finish: Chrome plated or stainless steel.
	8. Style: [Exposed] [Concealed].
	9. Actuator: Solenoid complying with UL 1951; listed and labeled as defined in NFPA 70, by a qualified testing agency; and marked for intended location and application.
	10. Trip Mechanism: Battery-powered electronic sensor complying with UL 1951; listed and labeled as defined in NFPA 70, by a qualified testing agency; and marked for intended location and application.
	11. Consumption: [0.5 gal.] [1.0 gal.] <Insert value> per flush.
	12. Minimum Inlet: [NPS 3/4] [NPS 1].
	13. Minimum Outlet: [NPS 3/4] [NPS 1-1/4].


	2.5 SUPPORTS
	A. Type I Urinal Carrier:
	1. <Double click here to find, evaluate, and insert list of manufacturers and products.>
	2. Standard: ASME A112.6.1M.

	B. Type II Urinal Carrier:
	1. <Double click here to find, evaluate, and insert list of manufacturers and products.>
	2. Standard: ASME A112.6.1M.

	C. Type I Sink Carrier:
	1. <Double click here to find, evaluate, and insert list of manufacturers and products.>
	2. Standard: ASME A112.6.1M.



	PART 3 -  EXECUTION
	3.1 EXAMINATION
	A. Examine roughing-in of water supply and sanitary drainage and vent piping systems to verify actual locations of piping connections before urinal installation.
	B. Examine walls and floors for suitable conditions where urinals will be installed.
	C. Proceed with installation only after unsatisfactory conditions have been corrected.

	3.2 INSTALLATION
	A. Urinal Installation:
	1. Install urinals level and plumb according to rough-in drawings.
	2. Install wall-hung, back-outlet urinals onto waste fitting seals and attached to supports.
	3. Install wall-hung, bottom-outlet urinals with tubular waste piping attached to supports.
	4. Install accessible, wall-mounted urinals at mounting height for the handicapped/elderly, according to ICC A117.1.
	5. Install trap-seal liquid in waterless urinals.

	B. Support Installation:
	1. Install supports, affixed to building substrate, for wall-hung urinals.
	2. Use off-floor carriers with waste fitting and seal for back-outlet urinals.
	3. Use carriers without waste fitting for urinals with tubular waste piping.
	4. Use chair-type carrier supports with rectangular steel uprights for accessible urinals.

	C. Flushometer-Valve Installation:
	1. Install flushometer-valve water-supply fitting on each supply to each urinal.
	2. Attach supply piping to supports or substrate within pipe spaces behind fixtures.
	3. Install lever-handle flushometer valves for accessible urinals with handle mounted on open side of compartment.
	4. Install fresh batteries in battery-powered, electronic-sensor mechanisms.

	D. Wall Flange and Escutcheon Installation:
	1. Install wall flanges or escutcheons at piping wall penetrations in exposed, finished locations.
	2. Install deep-pattern escutcheons if required to conceal protruding fittings.
	3. Comply with escutcheon requirements specified in Section 220518 "Escutcheons for Plumbing Piping."

	E. Joint Sealing:
	1. Seal joints between urinals and walls and floors using sanitary-type, one-part, mildew-resistant silicone sealant.
	2. Match sealant color to urinal color.
	3. Comply with sealant requirements specified in Section 079200 "Joint Sealants."


	3.3 PIPING CONNECTIONS
	A. Connect urinals with water supplies and soil, waste, and vent piping. Use size fittings required to match urinals.
	B. Comply with water piping requirements specified in Section 221116 "Domestic Water Piping."
	C. Comply with soil and waste piping requirements specified in Section 221316 "Sanitary Waste and Vent Piping."
	D. Where installing piping adjacent to urinals, allow space for service and maintenance.

	3.4 ADJUSTING
	A. Operate and adjust urinals and controls. Replace damaged and malfunctioning urinals, fittings, and controls.
	B. Adjust water pressure at flushometer valves to produce proper flow.
	C. Install fresh batteries in battery-powered, electronic-sensor mechanisms.

	3.5 CLEANING AND PROTECTION
	A. Clean urinals and fittings with manufacturers' recommended cleaning methods and materials.
	B. Install protective covering for installed urinals and fittings.
	C. Do not allow use of urinals for temporary facilities unless approved in writing by Owner.



	224216.13 FL - Commercial Lavatories
	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. Section Includes:
	1. Enameled, cast-iron, counter-mounted lavatories.
	2. Vitreous-china, counter-mounted lavatories.
	3. Enameled, cast-iron, wall-mounted lavatories.
	4. Vitreous-china, wall-mounted lavatories.
	5. Precast GFRC, wall-mounted lavatories.
	6. Precast GFRC, freestanding lavatories.
	7. Lavatory systems.
	8. Manually operated lavatory faucets.
	9. Automatically operated lavatory faucets.
	10. Supply fittings.
	11. Waste fittings.
	12. Lavatory supports.

	B. Related Requirements:
	1. Section 224100 "Residential Plumbing Fixtures" for residential lavatories.
	2. Section 224300 "Healthcare Plumbing Fixtures" for healthcare lavatories.
	3. Section 224600 "Security Plumbing Fixtures" for security lavatories.


	1.3 ACTION SUBMITTALS
	A. Product Data: For each type of product.
	1. Include construction details, material descriptions, dimensions of individual components and profiles, and finishes for lavatories.
	2. Include rated capacities, operating characteristics, electrical characteristics, and furnished specialties and accessories.

	B. Sustainable Design Submittals:
	1. <Double click to insert sustainable design text for plumbing fixtures.>

	C. Shop Drawings: Include diagrams for power, signal, and control wiring of automatic faucets.

	1.4 INFORMATIONAL SUBMITTALS
	A. Coordination Drawings: Counter cutout templates for mounting of counter-mounted lavatories.

	1.5 CLOSEOUT SUBMITTALS
	A. Operation and Maintenance Data: For lavatories and faucets to include in operation and maintenance manuals.
	1. In addition to items specified in Section 017823 "Operation and Maintenance Data," include the following:
	a. Servicing and adjustments of automatic faucets.



	1.6 MAINTENANCE MATERIAL SUBMITTALS
	A. Furnish extra materials that match products installed and that are packaged with protective covering for storage and identified with labels describing contents.
	1. Faucet Washers and O-Rings: Equal to [10] <Insert number> percent of amount of each type and size installed.
	2. Faucet Cartridges and O-Rings: Equal to [5] <Insert number> percent of amount of each type and size installed.



	PART 2 -  PRODUCTS
	2.1 ENAMELED, CAST-IRON, COUNTER-MOUNTED LAVATORIES
	A. Lavatory - Flat Rim, Enameled, Cast Iron, Flush Counter Mounted <Insert drawing designation>:
	1. <Double click here to find, evaluate, and insert list of manufacturers and products.>
	2. Fixture:
	a. Standard: ASME A112.19.1/CSA B45.2.
	b. Type: For flush mounting with kit.
	c. Nominal Size: Rectangular, [18 by 15 inches] [20 by 18 inches].
	d. Faucet-Hole Punching: [Three holes, 2-inch] [Three holes, 4-inch] centers.
	e. Faucet-Hole Location: Top.
	f. Color: [White] <Insert color>.
	g. Mounting Materials: With stainless steel ring and sealant.

	3. Faucet: <Insert lavatory faucet designation from "Manually Operated Lavatory Faucets" or "Automatically Operated Lavatory Faucets" Article>.

	B. Lavatory - Self-Rimming, Enameled, Cast Iron, Counter Mounted <Insert drawing designation>:
	1. <Double click here to find, evaluate, and insert list of manufacturers and products.>
	2. Fixture:
	a. Standard: ASME A112.19.1/CSA B45.2.
	b. Type: Self-rimming for above-counter mounting.
	c. Nominal Size: Oval, [20 by 17 inches] [24 by 18 inches] <Insert dimensions>.
	d. Faucet-Hole Punching: [One hole] [Three holes, 2 inch centers] [Three holes, 4-inch centers].
	e. Faucet-Hole Location: Top.
	f. Color: [White] <Insert color>.
	g. Mounting Material: Sealant.

	3. Faucet: <Insert lavatory faucet designation from "Manually Operated Lavatory Faucets" or "Automatically Operated Lavatory Faucets" Article>.

	C. Lavatory - Enameled, Cast Iron, Undercounter Mounted <Insert drawing designation>:
	1. <Double click here to find, evaluate, and insert list of manufacturers and products.>
	2. Fixture:
	a. Standard: ASME A112.19.1/CSA B45.2.
	b. Type: For undercounter mounting.
	c. Nominal Size: Oval, [24 by 18 inches] <Insert dimensions>.
	d. Faucet-Hole Punching: No holes.
	e. Faucet-Hole Location: On countertop.
	f. Color: [White] <Insert color>.
	g. Mounting Materials: Sealant and undercounter mounting kit.

	3. Faucet: <Insert lavatory faucet designation from "Manually Operated Lavatory Faucets" or "Automatically Operated Lavatory Faucets" Article>.


	2.2 VITREOUS-CHINA, COUNTER-MOUNTED LAVATORIES
	A. Lavatory - Self-Rimming, Rectangular, Vitreous China, Counter Mounted <Insert drawing designation>:
	1. <Double click here to find, evaluate, and insert list of manufacturers and products.>
	2. Fixture:
	a. Standard: ASME A112.19.2/CSA B45.1.
	b. Type: Self-rimming for above-counter mounting.
	c. Nominal Size: Rectangular, [21 by 19 inches] [24 by 20 inches] <Insert dimensions>.
	d. Faucet-Hole Punching: [One hole] [Three holes, 2-inch centers] [Three holes, 4-inch centers].
	e. Faucet-Hole Location: Top.
	f. Color: [White] <Insert color>.
	g. Mounting Material: Sealant.

	3. Faucet: <Insert lavatory faucet designation from "Manually Operated Lavatory Faucets" or "Automatically Operated Lavatory Faucets" Article>.

	B. Lavatory - Self-Rimming, Vitreous China, Counter Mounted <Insert drawing designation>:
	1. <Double click here to find, evaluate, and insert list of manufacturers and products.>
	2. Fixture:
	a. Standard: ASME A112.19.2/CSA B45.1.
	b. Type: Self-rimming for above-counter mounting.
	c. Nominal Size:
	1) Oval, [19 by 17 inches] [20 by 17 inches] <Insert dimensions>.
	2) Round, [19 inches] <Insert dimension>.

	d. Faucet-Hole Punching: [One hole] [Three holes, 2-inch centers] [Three holes, 4-inch centers].
	e. Faucet-Hole Location: Top.
	f. Color: [White] <Insert color>.
	g. Mounting Material: Sealant.

	3. Faucet: <Insert lavatory faucet designation from "Manually Operated Lavatory Faucets" or "Automatically Operated Lavatory Faucets" Article>.

	C. Lavatory - Vitreous China, Undercounter Mounted <Insert drawing designation>:
	1. <Double click here to find, evaluate, and insert list of manufacturers and products.>
	2. Fixture:
	a. Standard: ASME A112.19.2/CSA B45.1.
	b. Type: For undercounter mounting.
	c. Nominal Size: Oval, [19 by 16 inches] [22 by 14 inches] [23 by 15 inches] <Insert dimensions>.
	d. Faucet-Hole Punching: No holes.
	e. Faucet-Hole Location: On countertop.
	f. Color: [White] <Insert color>.
	g. Mounting Material: Sealant and undercounter mounting kit.

	3. Faucet: <Insert lavatory faucet designation from "Manually Operated Lavatory Faucets" or "Automatically Operated Lavatory Faucets" Article>.


	2.3 ENAMELED, CAST-IRON, WALL-MOUNTED LAVATORIES
	A. Lavatory - Enameled, Cast Iron, Wall Mounted <Insert drawing designation>:
	1. <Double click here to find, evaluate, and insert list of manufacturers and products.>
	2. Fixture:
	a. Standard: ASME A112.19.1/CSA B45.2.
	b. Type: Straight-front apron with straight back.
	c. Nominal Size: Rectangular, [19 by 17 inches] [20 by 18 inches].
	d. Faucet-Hole Punching: [One hole] [Three holes, 2-inch centers] [Three holes, 4-inch centers].
	e. Faucet-Hole Location: Top.
	f. Color: [White] <Insert color>.
	g. Mounting Material: Wall bracket.

	3. Faucet: <Insert lavatory faucet designation from "Manually Operated Lavatory Faucets" or "Automatically Operated Lavatory Faucets" Article>.
	4. Support: [Type III lavatory carrier].[ Include rectangular, steel uprights] <Insert carrier>.
	5. Lavatory Mounting Height: [Standard] [Child] [Handicapped/elderly in accordance with ICC A117.1].


	2.4 VITREOUS-CHINA, WALL-MOUNTED LAVATORIES
	A. Lavatory - Vitreous China, Wall Mounted, with Back <Insert drawing designation>:
	1. <Double click here to find, evaluate, and insert list of manufacturers and products.>
	2. Fixture:
	a. Standard: ASME A112.19.2/CSA B45.1.
	b. Type: For wall hanging.
	c. Nominal Size: Rectangular, [18 by 16 inches] [20 by 18 inches] <Insert dimensions>.
	d. Faucet-Hole Punching: [One hole] [Three holes, 2-inch centers] [Three holes, 4-inch centers].
	e. Faucet-Hole Location: Top.
	f. Color: [White] <Insert color>.
	g. Mounting Material: Chair carrier.

	3. Faucet: <Insert lavatory faucet designation from "Manually Operated Lavatory Faucets" or "Automatically Operated Lavatory Faucets" Article>.
	4. Support: [Type I, exposed-arm lavatory carrier] [Type II, concealed-arm lavatory carrier] [Type II, concealed-arm lavatory carrier with escutcheons].[ Include rectangular, steel uprights].
	5. Lavatory Mounting Height: [Standard] [Child] [Handicapped/elderly in accordance with ICC A117.1].

	B. Lavatory - Ledge Back, Vitreous China, Wall Mounted <Insert drawing designation>:
	1. <Double click here to find, evaluate, and insert list of manufacturers and products.>
	2. Fixture:
	a. Standard: ASME A112.19.2/CSA B45.1.
	b. Type: For wall hanging.
	c. Nominal Size: Rectangular, [19 by 17 inches] [20 by 18 inches] <Insert dimensions>.
	d. Faucet-Hole Punching: [One hole] [Three holes, 2-inch centers] [Three holes, 4-inch centers].
	e. Faucet-Hole Location: Top.
	f. Color: [White] <Insert color>.
	g. Mounting Material: Chair carrier.

	3. Faucet: <Insert lavatory faucet designation from "Manually Operated Lavatory Faucets" or "Automatically Operated Lavatory Faucets" Article>.
	4. Support: [Type I, exposed-arm lavatory carrier] [Type II, concealed-arm lavatory carrier] [Type II, concealed-arm lavatory carrier with escutcheons].[ Include rectangular, steel uprights] <Insert carrier>.
	5. Lavatory Mounting Height: [Standard] [Child] [Handicapped/elderly in accordance with ICC A117.1].

	C. Lavatory - Wheelchair, Vitreous China, Wall Mounted <Insert drawing designation>:
	1. <Double click here to find, evaluate, and insert list of manufacturers and products.>
	2. Fixture:
	a. Standard: ASME A112.19.2/CSA B45.1.
	b. Type: Slab or wheelchair.
	c. Nominal Size: Rectangular, 27 by 20 inches.
	d. Faucet-Hole Punching: [One hole] [Three holes, 2-inch centers] [Three holes, 4-inch centers] [Three holes, 5- to 6-inch centers].
	e. Faucet-Hole Location: Top.
	f. Color: [White] <Insert color>.
	g. Mounting: For concealed-arm carrier.

	3. Faucet: <Insert lavatory faucet designation from "Manually Operated Lavatory Faucets" or "Automatically Operated Lavatory Faucets" Article>.
	4. Support: [Type II, concealed-arm lavatory carrier] [Type II, concealed-arm lavatory carrier with escutcheons].[ Include rectangular, steel uprights].
	5. Lavatory Mounting Height: [Child] [Handicapped/elderly in accordance with ICC A117.1].

	D. Lavatory - Corner Type, Vitreous China, Wall Mounted <Insert drawing designation>:
	1. <Double click here to find, evaluate, and insert list of manufacturers and products.>
	2. Fixture:
	a. Standard: ASME A112.19.2/CSA B45.1.
	b. Type: Three-sided-front apron with three-sided back.
	c. Nominal Size: Corner, 16 by 16 inches.
	d. Faucet-Hole Punching: [One hole] [Three holes, 2-inch centers].
	e. Faucet-Hole Location: Back wall.
	f. Color: [White] <Insert color>.
	g. Mounting Materials: Wall brackets.

	3. Faucet: Manufacturer's standard; factory installed.
	4. Support: [Type III lavatory carrier with two hanger plates made for corner lavatories].[ Include rectangular, steel uprights] <Insert carrier>.
	5. Lavatory Mounting Height: [Standard] [Child] [Handicapped/elderly in accordance with ICC A117.1].


	2.5 PRECAST GFRC, WALL-MOUNTED LAVATORIES WITH INTEGRAL BASIN(S)
	A. Lavatory - Precast GFRC, Wall-Mounted, Rectangular Countertop Deck with Integral Ramp Basin(s) <Insert drawing designation>:
	1. <Double click here to find, evaluate, and insert list of manufacturers and products.>
	2. Basin(s) and Countertop:
	a. Standard: CSA B45.8/IAPMO Z403 and ICC A117.1.
	b. Type: Straight front and side aprons with straight back.
	c. Number of Stations: [One] [Two] [Three] [Four].
	d. Overall Countertop Size: [30 by 21 by 5 inches (per station] <Insert dimension>.
	e. Basin I.D.: [20 by 13 by 5 inches] [18 by 12 by 5 inches] [14 by 10 by 5 inches].
	f. Faucet-Hole Punching (per Station): [Zero holes] [One hole] [Three holes, 2-inch centers] [Three holes, 4-inch centers] <Insert hole pattern>.
	g. Faucet-Hole Location: [Top] [Wall mount].
	h. Drain Type: Slot drain
	i. Color: [White linen] [Concrete] [Charcoal] [Limestone] [Graphite] [Pewter] [Dusk] [Taupe] <Insert color>.
	j. Mounting: Concrete wall brackets.

	3. Faucet: <Insert lavatory faucet designation from "Manually Operated Lavatory Faucets" or "Automatically Operated Lavatory Faucets" Article>.
	4. Waste Fittings:
	a. Standard: ASME A112.18.2/CSA B125.2.
	b. Connection: 1-1/4-inch fine thread tailpiece.
	c. Finish: [Polished chrome] [Brushed nickel] [Oil-rubbed bronze].

	5. Support: Manufacturer's standard product.
	6. Lavatory Mounting Height: [Standard] [Child] [Handicapped/elderly in accordance with ICC A117.1].

	B. Lavatory - Precast GFRC, Wall-Mounted, Rectangular Countertop Deck with Integral Rectangular Basin(s) <Insert drawing designation>:
	1. <Double click here to find, evaluate, and insert list of manufacturers and products.>
	2. Basin(s) and Countertop:
	a. Standard: CSA B45.8/IAPMO Z403 and ICC A117.1.
	b. Type: Straight front and side aprons with straight back.
	c. Number of Stations: [One] [Two] [Three] [Four].
	d. Overall Countertop Size: [30 by 21 by 5 inches (per station] <Insert dimension>.
	e. Basin I.D.: 20 by 13 by 5 inches.
	f. Faucet-Hole Punching (per Station): [Zero holes] [One hole] [Three holes, 2-inch centers] [Three holes, 4-inch centers] <Insert hole pattern>.
	g. Faucet-Hole Location: [Top] [Wall mount].
	h. Drain Type: 1-1/4-inch grid drain assembly.
	i. Color: [White linen] [Concrete] [Charcoal] [Limestone] [Graphite] [Pewter] [Dusk] [Taupe] <Insert color>.
	j. Mounting: Concrete wall brackets.

	3. Faucet: <Insert lavatory faucet designation from "Manually Operated Lavatory Faucets" or "Automatically Operated Lavatory Faucets" Article>.
	4. Waste Fittings:
	a. Standard: ASME A112.18.2/CSA B125.2.
	b. Type: 1-1/4-inch grid drain assembly.
	c. Finish: [Polished chrome] [Brushed nickel] [Oil-rubbed bronze].

	5. Support: Manufacturer's standard product.
	6. Lavatory Mounting Height: [Standard] [Child] [Handicapped/elderly in accordance with ICC A117.1].

	C. Lavatory - Precast GFRC, Wall-Mounted, Rectangular Countertop Deck with Integral Half-Trough Basin(s) <Insert drawing designation>:
	1. <Double click here to find, evaluate, and insert list of manufacturers and products.>
	2. Fixture:
	a. Standard: CSA B45.8/IAPMO Z403 and ICC A117.1.
	b. Type: Straight front and side aprons with straight back.
	c. Number of Stations: [One] [Two] [Three] [Four].
	d. Overall Countertop Size: [30 by 21 by 5 inches (per station] <Insert dimension>.
	e. Basin I.D.: [20 by 13 by 5-1/2 inches] [16 by 14 by 5-1/2 inches].
	f. Faucet-Hole Punching (per Station): [Zero holes] [One hole] [Three holes, 2-inch centers] [Three holes, 4-inch centers] <Insert hole pattern>.
	g. Faucet-Hole Location: [Top] [Wall mount].
	h. Drain Type: 1-1/4-inch grid drain assembly.
	i. Color: [White linen] [Concrete] [Charcoal] [Limestone] [Graphite] [Pewter] [Dusk] [Taupe] <Insert color>.
	j. Mounting: Concrete wall brackets.

	3. Faucet: <Insert lavatory faucet designation from "Manually Operated Lavatory Faucets" or "Automatically Operated Lavatory Faucets" Article>.
	4. Waste Fittings:
	a. Standard: ASME A112.18.2/CSA B125.2.
	b. Type: 1-1/4-inch grid drain assembly.
	c. Finish: [Polished chrome] [Brushed nickel] [Oil-rubbed bronze].

	5. Support: Manufacturer's standard product.
	6. Lavatory Mounting Height: [Standard] [Child] [Handicapped/elderly in accordance with ICC A117.1].


	2.6 PRECAST GFRC, WALL-MOUNTED, SINGLE-BASIN, MULTI-STATION LAVATORY
	A. Lavatory - Precast GFRC, Two-Station, Wall-Mounted, Rectangular Countertop Deck with Single Integral Ramp Basin <Insert drawing designation>:
	1. <Double click here to find, evaluate, and insert list of manufacturers and products.>
	2. Fixture:
	a. Standard: CSA B45.8/IAPMO Z403 and ICC A117.1.
	b. Type: Straight front and side aprons with straight back.
	c. Overall Countertop Size: [60 by 21 by 5 inches] [72 by 21 by 5 inches] <Insert dimension>.
	d. Basin I.D.: [48 by 13 by 5 inches] [50 by 12 by 5 inches] [50 by 13 by 5 inches] [60 by 13 by 5 inches].
	e. Faucet-Hole Punching (per Station): [Zero holes] [One hole] [Three holes, 2-inch centers] [Three holes, 4-inch centers] <Insert hole pattern>.
	f. Faucet-Hole Location: [Top] [Wall mount].
	g. Drain Type: Slot drain.
	h. Color: [White linen] [Concrete] [Charcoal] [Limestone] [Graphite] [Pewter] [Dusk] [Taupe] <Insert color>.
	i. Mounting Material: Concrete wall brackets.

	3. Faucet: <Insert lavatory faucet designation from "Manually Operated Lavatory Faucets" or "Automatically Operated Lavatory Faucets" Article>.
	4. Waste Fittings:
	a. Standard: ASME A112.18.2/CSA B125.2.
	b. Type: 1-1/2-inch slip joint connection.
	c. Finish: [Polished chrome] [Brushed nickel] [Oil-rubbed bronze].

	5. Support: Manufacturer's standard product.
	6. Lavatory Mounting Height: [Standard] [Child] [Handicapped/elderly in accordance with ICC A117.1].

	B. Lavatory - Precast GFRC, Three-Station, Wall-Mounted, Rectangular Countertop Deck with a Single Integral Ramp Basin <Insert drawing designation>:
	1. <Double click here to find, evaluate, and insert list of manufacturers and products.>
	2. Fixture:
	a. Standard: CSA B45.8/IAPMO Z403 and ICC A117.1.
	b. Type: Straight front and side aprons with straight back.
	c. Overall Countertop Size: [72 by 21 by 5 inches] [90 by 21 by 5 inches] <Insert dimension>.
	d. Basin I.D.: [60 by 13 by 5 inches] [72 by 13 by 5 inches] [80 by 12 by 5 inches] [84 by 12 by 5 inches].
	e. Faucet-Hole Punching (per Station): [Zero holes] [One hole] [Three holes, 2-inch centers] [Three holes, 4-inch centers] <Insert hole pattern>.
	f. Faucet-Hole Location: [Top] [Wall mount].
	g. Drain Type: Slot drain.
	h. Color: [White linen] [Concrete] [Charcoal] [Limestone] [Graphite] [Pewter] [Dusk] [Taupe] <Insert color>.
	i. Mounting Material: Concrete wall brackets.

	3. Faucet: <Insert lavatory faucet designation from "Manually Operated Lavatory Faucets" or "Automatically Operated Lavatory Faucets" Article>.
	4. Waste Fittings:
	a. Standard: ASME A112.18.2/CSA B125.2.
	b. Type: 1-1/2-inch slip joint connection.
	c. Finish: [Polished chrome] [Brushed nickel] [Oil-rubbed bronze].

	5. Support: Manufacturer's standard product.
	6. Lavatory Mounting Height: [Standard] [Child] [Handicapped/elderly in accordance with ICC A117.1].

	C. Lavatory - Precast GFRC, Four-Station, Wall-Mounted, Rectangular Countertop Deck with Single Integral Ramp Basin <Insert drawing designation>:
	1. <Double click here to find, evaluate, and insert list of manufacturers and products.>
	2. Fixture:
	a. Standard: CSA B45.8/IAPMO Z403 and ICC A117.1.
	b. Type: Straight front and side aprons with straight back.
	c. Overall Countertop Size: [106 by 21 by 5 inches] [120 by 21 by 5 inches] <Insert dimension>.
	d. Basin I.D.: [96 by 12 by 5 inches] [110 by 12 by 5 inches].
	e. Faucet-Hole Punching (per Station): [Zero holes] [One hole] [Three holes, 2-inch centers] [Three holes, 4-inch centers] <Insert hole pattern>.
	f. Faucet-Hole Location: [Top] [Wall mount].
	g. Drain Type: Slot drain.
	h. Color: [White linen] [Concrete] [Charcoal] [Limestone] [Graphite] [Pewter] [Dusk] [Taupe] <Insert color>.
	i. Mounting Material: Concrete wall brackets.

	3. Faucet: <Insert lavatory faucet designation from "Manually Operated Faucets" or "Automatically Operated Lavatory Faucets" Article>.
	4. Waste Fittings:
	a. Standard: ASME A112.18.2/CSA B125.2.
	b. Type: 1-1/2-inch slip joint connection.
	c. Finish: [Polished chrome] [Brushed nickel] [Oil-rubbed bronze].

	5. Support: Manufacturer's standard product.
	6. Lavatory Mounting Height: [Standard] [Child] [Handicapped/elderly in accordance with ICC A117.1].


	2.7 PRECAST GFRC, FREESTANDING LAVATORIES, MULTI-STATION
	A. Lavatory - Precast GFRC, Two-Station, Freestanding, Rectangular Countertop Deck with Integral Ramp Basin <Insert drawing designation>:
	1. <Double click here to find, evaluate, and insert list of manufacturers and products.>
	2. Fixture:
	a. Standard: CSA B45.8/IAPMO Z403 and ICC A117.1.
	b. Type: Straight front and side aprons with straight back.
	c. Overall Countertop size: [68 by 22 by 5 inches] <Insert dimension>.
	d. Basin I.D.: [48 by 13 by 5 inches] [50 by 12 by 5 inches] [50 by 13 by 5 inches] [60 by 13 by 5 inches].
	e. Faucet-Hole Punching (per Station): [Zero holes] [One hole] [Three holes, 2-inch centers] [Three holes, 4-inch centers] <Insert hole pattern>.
	f. Faucet-Hole Location: [Top] [Wall mount].
	g. Drain Type: Slot drain.
	h. Color: [White linen] [Concrete] [Charcoal] [Limestone] [Graphite] [Pewter] [Dusk] [Taupe] <Insert color>.
	i. Mounting Material: Concrete sink steel base.

	3. Faucet: <Insert lavatory faucet designation from "Manually Operated Lavatory Faucets" or "Automatically Operated Lavatory Faucets" Article>.
	4. Waste Fittings:
	a. Standard: ASME A112.18.2/CSA B125.2.
	b. Type: 1-1/2-inch slip joint connection.
	c. Finish: [Polished chrome] [Brushed nickel] [Oil-rubbed bronze].

	5. Support: Concrete sink steel base.
	6. Lavatory Height: Handicapped/elderly in accordance with ICC A117.1.

	B. Lavatory - Precast GFRC, Three-Station, Freestanding, Rectangular Countertop Deck with Integral Ramp Basin <Insert drawing designation>:
	1. <Double click here to find, evaluate, and insert list of manufacturers and products.>
	2. Fixture:
	a. Standard: CSA B45.8/IAPMO Z403 and ICC A117.1.
	b. Type: Straight front and side aprons with straight back.
	c. Overall Countertop Size: [72 by 22 by 5 inches] [84 by 22 by 5 inches] [98 by 22 by 5 inches] <Insert dimension>.
	d. Basin I.D.: [60 by 13 by 5 inches] [72 by 13 by 5 inches] [80 by 12 by 5 inches] [84 by 12 by 5 inches].
	e. Faucet-Hole Punching (per Station): [Zero holes] [One hole] [Three holes, 2-inch centers] [Three holes, 4-inch centers] <Insert hole pattern>.
	f. Faucet-Hole Location: [Top] [Wall mount].
	g. Drain Type: Slot drain.
	h. Color: [White linen] [Concrete] [Charcoal] [Limestone] [Graphite] [Pewter] [Dusk] [Taupe] <Insert color>.
	i. Mounting Material: Concrete sink steel base.

	3. Faucet: <Insert lavatory faucet designation from "Manually Operated Lavatory Faucets" or "Automatically Operated Lavatory Faucets" Article>.
	4. Waste Fittings:
	a. Standard: ASME A112.18.2/CSA B125.2.
	b. Type: 1-1/2-inch slip joint connection.
	c. Finish: [Polished chrome] [Brushed nickel] [Oil-rubbed bronze].

	5. Support: Manufacturer's concrete sink steel base.
	6. Lavatory Height: Handicapped/elderly in accordance with ICC A117.1.

	C. Lavatory - Precast GFRC, Four-Station, Freestanding, Rectangular Countertop Deck with Integral Ramp Basin <Insert drawing designation>:
	1. <Double click here to find, evaluate, and insert list of manufacturers and products.>
	2. Fixture:
	a. Standard: CSA B45.8/IAPMO Z403 and ICC A117.1.
	b. Type: Straight front and side aprons with straight back.
	c. Overall Countertop Size: [107 by 22 by 5 inches] [128 by 22 by 5 inches] <Insert dimension>.
	d. Basin I.D.: [96 by 12 by 5 inches] [110 by 12 by 5 inches].
	e. Faucet-Hole Punching (per Station): [Zero holes] [One hole] [Three holes, 2-inch centers] [Three holes, 4-inch centers] <Insert hole pattern>.
	f. Faucet-Hole Location: [Top] [Wall mount].
	g. Drain Type: Slot drain.
	h. Color: [White linen] [Concrete] [Charcoal] [Limestone] [Graphite] [Pewter] [Dusk] [Taupe] <Insert color>.
	i. Mounting Material: Concrete sink steel base.

	3. Faucet: <Insert lavatory faucet designation from "Manually Operated Lavatory Faucets" or "Automatically Operated Lavatory Faucets" Article>.
	4. Waste Fittings:
	a. Standard: ASME A112.18.2/CSA B125.2.
	b. Type: 1-1/2-inch slip joint connection.
	c. Finish: [Polished chrome] [Brushed nickel] [Oil-rubbed bronze].

	5. Support: Manufacturer's concrete sink steel base.
	6. Lavatory Height: Handicapped/elderly in accordance with ICC A117.1.


	2.8 LAVATORY SYSTEMS
	A. Lavatory System - Single or Multiple Stations <Insert drawing designation>:
	1. <Double click here to find, evaluate, and insert list of manufacturers and products.>
	2. Standards: ASME A112.18.1/CSA B125.1, ANSI A117.1, CSA B45.5/IAPMO Z124, NSF 61, NSF 372, and UPC, IPC, and GREENGUARD Certified.
	3. Electrical Components, Devices, and Accessories: Listed and labeled as defined in NFPA 70, by a qualified testing agency, and marked for intended location and application.
	4. Bowl(s) and Counter:
	a. Material: Solid-surface or natural quartz surface.
	b. Height to Rim: [34 inches] <Insert dimension> above floor.
	c. Color or Finish: [Not applicable] <Insert if required>.
	d. Access Panel: 16-1/8-inch access panel.
	e. Mounting: Wall hung.
	f. Number of Stations: [One] [Two] [Three] [Four].
	g. Drain: Grid with NPS 1-1/2 tailpiece, each bowl.

	5. Pedestal: [Not required] [Required, with access panel].
	6. Faucets:
	a. Type: Manufacturer's standard, chrome-plated solid brass, each bowl.
	b. Control: [Manual, push-button] [Hardwired, sensor-actuated] [Battery-powered, sensor-actuated][, pressure-balancing] mixing valve with check stops for each user station.

	7. Mixer Point-of-Use:
	a. Material: Solid bimetal (bronze, brass, stainless steel).
	b. Security: Hot limit stop set to a maximum of 109.4 deg F.
	c. Set: Screwdriver adjustment temperature dial with scale: Cold-hot.
	d. Operation: Electronic "no-touch" hardwired powered.
	e. Power: 120 V ac.

	8. High-speed, warm-air hand dryer.
	a. Mounting: [Surface mounted][, with low-profile design].
	b. Operation: Electronic-sensor activated with operation time of [10 to 20] <Insert number(s)> seconds.
	c. Cover Material and Finish: [Chrome-plated steel] <Insert material and finish>.
	d. Electrical Requirements: [115 V, 13 A, 1500 W] [115 V, 15 A, 1725 W] [115 V, 20 A, 2300 W] [208-240 V, 9-10 A, 1900-2300 W] <Insert electrical requirements>.

	9. Liquid-Soap Dispensers: [Hardwired, sensor actuated] [Battery powered, sensor actuated] [Not required], for each user station.
	10. Mounting: Off floor on wall brackets and frame enclosure.
	11. Supply Fittings:
	a. Piping: NPS 1/2 copper tubing, each bowl.
	b. Valves: Shutoff valve on each supply.
	c. Supply Piping: From wall.

	12. Waste Fittings:
	a. Standard: ASME A112.18.2/CSA B125.2.
	b. Trap and Drain Piping: NPS 1-1/2, each bowl.



	2.9 MANUALLY OPERATED LAVATORY FAUCETS
	A. Lavatory faucets intended to convey or dispense water for human consumption are to comply with the U.S. Safe Drinking Water Act (SDWA), with requirements of the Authority Having Jurisdiction (AHJ), and with NSF 61/NSF 372, or be certified in compli...
	B. Lavatory Faucets - Manual Type: [Single-Control Mixing] [Single-Control Nonmixing] [Two-Handle Mixing], [Commercial] [General Duty], <Insert drawing designation>:
	1. <Double click here to find, evaluate, and insert list of manufacturers and products.>
	2. Standard: ASME A112.18.1/CSA B125.1.
	3. General: Include hot- and cold-water indicators; coordinate faucet inlets with supplies and fixture hole punchings; coordinate outlet with spout and fixture receptor.
	4. Body Type: [Centerset] [Widespread] [Single hole] <Insert type>.
	5. Body Material: Commercial, solid-brass, or die-cast housing with brazed copper and brass waterway.
	6. Finish: [Polished chrome plate] <Insert finish>.
	7. Maximum Flow Rate: [0.5 gpm] <Insert value>.
	8. Maximum Flow: [0.25 gal.] <Insert value> per metering cycle.
	9. Mounting Type: [Deck, exposed] [Deck, concealed] [Back/wall, exposed] [Back/wall, concealed].
	10. Valve Handle(s): [Single lever] [Knob] [Knob, nonmetallic] [Cross, three arm] [Cross, four arm] [Wrist blade, 4 inches] [Elbow, 6 inches] [Push button] <Insert type>.
	11. Spout: [Rigid] [Swing] [Rigid, gooseneck] [Swivel, gooseneck] type.
	12. Spout Outlet: [Aerator] [Laminar flow] [Spray] <Insert type>.
	13. Operation: [Compression, manual] [Noncompression, manual].
	14. Drain: [Not part of faucet] <Insert type>.


	2.10 AUTOMATICALLY OPERATED LAVATORY FAUCETS
	A. Lavatory faucets intended to convey or dispense water for human consumption are to comply with the U.S. Safe Drinking Water Act (SDWA), requirements of the Authority Having Jurisdiction (AHJ), and with NSF 61/NSF 372, or be certified in compliance ...
	B. Lavatory Faucets - Automatic Type: [Battery Powered] [Hardwired] Electronic Sensor Operated, [Mixing] [Nonmixing], <Insert drawing designation>:
	1. <Double click here to find, evaluate, and insert list of manufacturers and products.>
	2. Standards: ASME A112.18.1/CSA B125.1 and UL 1951.
	3. Electrical Components, Devices, and Accessories: Listed and labeled as defined in NFPA 70, by a qualified testing agency, and marked for intended location and application.
	4. General: Include hot- and cold-water indicators; coordinate faucet inlets with supplies and fixture hole punchings; coordinate outlet with spout and fixture receptor.
	5. Body Type: [Single hole] <Insert type>.
	6. Body Material: Commercial, solid-brass, or die-cast housing with brazed copper and brass waterway.
	7. Finish: [Polished chrome plate] <Insert finish>.
	8. Maximum Flow Rate: [0.5 gpm] <Insert value>.
	9. Mounting Type: [Deck, concealed] [Back/wall, concealed] <Insert type>.
	10. Spout: [Rigid] [Swing] [Rigid, gooseneck] [Swivel, gooseneck] type.
	11. Spout Outlet: [Aerator] [Laminar flow] [Spray] <Insert type>.
	12. Drain: [Not part of faucet] <Insert type>.


	2.11 SUPPLY FITTINGS
	A. NSF Standard: Comply with NSF 61 and NSF 372 for supply-fitting materials that will be in contact with potable water.
	B. Standard: ASME A112.18.1/CSA B125.1.
	C. Supply Piping: Chrome-plated-brass pipe or chrome-plated copper tube matching water-supply piping size. Include chrome-plated-brass or stainless steel wall flange.
	D. Supply Stops: Chrome-plated-brass, one-quarter-turn, ball-type or compression valve with inlet connection matching supply piping.
	E. Operation: [Loose key] [Wheel handle] <Insert type>.
	F. Risers:
	1. [NPS 3/8] [NPS 1/2].
	2. [Chrome-plated, rigid-copper-pipe and brass straight or offset tailpieces] [Chrome-plated, soft-copper flexible tube] [ASME A112.18.6/CSA B125.6, braided- or corrugated-stainless steel, flexible hose] riser.


	2.12 WASTE FITTINGS
	A. Standard: ASME A112.18.2/CSA B125.2.
	B. Drain: Grid type with NPS 1-1/4 offset and straight tailpiece.
	C. Trap:
	1. Size: [NPS 1-1/2 by NPS 1-1/4] [NPS 1-1/4].
	2. Material:
	a. Chrome-plated, [two-piece, cast-brass trap and swivel elbow with 0.032-inch-thick brass tube to wall] [two-piece, cast-brass trap and ground-joint swivel elbow with 0.032-inch-thick brass tube to wall] [one-piece, cast-brass trap with swivel 0.029-...
	b. Stainless steel, two-piece trap and swivel elbow with 0.012-inch thick stainless steel tube to wall, and stainless steel wall flange.



	2.13 LAVATORY SUPPORTS
	A. Lavatory Carrier:
	1. <Double click here to find, evaluate, and insert list of manufacturers and products.>
	2. Standard: ASME A112.6.1M.



	PART 3 -  EXECUTION
	3.1 EXAMINATION
	A. Examine roughing-in of water supply and sanitary drainage and vent piping systems to verify actual locations of piping connections before lavatory installation.
	B. Examine counters and walls for suitable conditions where lavatories will be installed.
	C. Proceed with installation only after unsatisfactory conditions have been corrected.

	3.2 INSTALLATION
	A. Install lavatories level and plumb in accordance with roughing-in drawings.
	B. Install supports, affixed to building substrate, for wall-mounted lavatories.
	C. Install accessible wall-mounted lavatories at handicapped/elderly mounting height for people with disabilities or the elderly, in accordance with ICC A117.1.
	D. Install wall flanges or escutcheons at piping wall penetrations in exposed, finished locations. Use deep-pattern escutcheons if required to conceal protruding fittings. Comply with escutcheon requirements specified in Section 220518 "Escutcheons fo...
	E. Seal joints between lavatories, counters, and walls using sanitary-type, one-part, mildew-resistant silicone sealant. Match sealant color to fixture color. Comply with sealant requirements specified in Section 079200 "Joint Sealants."
	F. Install protective shielding pipe covers and enclosures on exposed supplies and waste piping of accessible lavatories. Comply with requirements in Section 220719 "Plumbing Piping Insulation."

	3.3 PIPING CONNECTIONS
	A. Connect fixtures with water supplies, stops, and risers, and with traps, soil, waste, and vent piping. Use size fittings required to match fixtures.
	B. Comply with water piping requirements specified in Section 221116 "Domestic Water Piping."
	C. Comply with soil and waste piping requirements specified in Section 221316 "Sanitary Waste and Vent Piping."

	3.4 ELECTRICAL CONNECTIONS
	A. Connect wiring according to Section 260519 "Low-Voltage Electrical Power Conductors and Cables."
	B. Ground equipment according to Section 260526 "Grounding and Bonding for Electrical Systems."
	C. Install electrical devices furnished by manufacturer, but not factory mounted in accordance with NFPA 70 and NECA 1.
	D. Install nameplate for each electrical connection, indicating electrical equipment designation and circuit number feeding connection.
	1. Nameplate shall be laminated acrylic or melamine plastic signs, as specified in Section 260553 "Identification for Electrical Systems."
	2. Nameplate shall be laminated acrylic or melamine plastic signs with a black background and engraved white letters at least [1/2 inch] <Insert dimension> high.


	3.5 ADJUSTING
	A. Operate and adjust lavatories and controls. Replace damaged and malfunctioning lavatories, fittings, and controls.
	B. Install new batteries in battery-powered, electronic-sensor mechanisms.

	3.6 CLEANING AND PROTECTION
	A. After completing installation of lavatories, inspect and repair damaged finishes.
	B. Clean lavatories, faucets, and other fittings with manufacturers' recommended cleaning methods and materials.
	C. Provide protective covering for installed lavatories and fittings.
	D. Do not allow use of lavatories for temporary facilities unless approved in writing by Owner.



	224216.16 FL - Commercial Sinks
	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. Section Includes:
	1. Service sinks.
	2. Kitchen/utility sinks.
	3. Handwash sinks.
	4. Sacristy sinks.
	5. Shampoo bowls.
	6. Manually operated sink faucets.
	7. Automatically operated sink faucets.
	8. Supply fittings.
	9. Waste fittings.
	10. Sink supports.
	11. Grout.

	B. Related Requirements:
	1. Section 114000 "Foodservice Equipment" for NSF-compliant foodservice and handwash sinks.
	2. Section 224100 "Residential Plumbing Fixtures" for residential sinks.


	1.3 ACTION SUBMITTALS
	A. Product Data: For each type of product.
	1. Include construction details, material descriptions, dimensions of individual components and profiles, and finishes for sinks.
	2. Include rated capacities, operating characteristics[, electrical characteristics,] and furnished specialties and accessories.

	B. Sustainable Design Submittals:
	1. <Double click to insert sustainable design text for plumbing fixtures.>


	1.4 INFORMATIONAL SUBMITTALS
	A. Coordination Drawings: Counter cutout templates for mounting of counter-mounted sinks.

	1.5 CLOSEOUT SUBMITTALS
	A. Operation and Maintenance Data: For sinks and faucets to include in operation and maintenance manuals.
	1. In addition to items specified in Section 017823 "Operation and Maintenance Data," include the following:
	a. Servicing and adjustments for automatic faucets.



	1.6 MAINTENANCE MATERIAL SUBMITTALS
	A. Furnish extra materials that match products installed and that are packaged with protective covering for storage and identified with labels describing contents.
	1. Faucet Washers and O-Rings: Equal to [10] <Insert number> percent of amount of each type and size installed.
	2. Faucet Cartridges and O-Rings: Equal to [5] <Insert number> percent of amount of each type and size installed.



	PART 2 -  PRODUCTS
	2.1 SERVICE SINKS
	A. Service Sinks - Terrazzo, Floor Mounted: <Insert drawing designation>.
	1. <Double click here to find, evaluate, and insert list of manufacturers and products.>
	2. Source Limitations: Obtain sinks from single source from single manufacturer.
	3. Fixture:
	a. Material: Marble chips cast in portland cement to produce a compressive strength of not less than 3000 psi, seven days after casting.
	b. Shape: [Square] [Rectangular] [Five sided] [Radial front] <Insert shape>.
	c. Nominal Size: [24 by 24 inches] [30 by 30 inches] [24 by 36 inches] [32 by 32 inches] [36 by 36 inches] <Insert dimensions>.
	d. Height: [6 inches] [10 inches] [12 inches] [12 inches with dropped front] <Insert dimensions>.
	e. Tiling Flange: [Not required] [On one side] [On two sides] [On three sides].
	f. Rim Guard: On [front] [all] top surfaces.
	g. Color: [Not applicable] <Insert color>.
	h. Drain: Grid with [NPS 2] [NPS 3] outlet.

	4. Mounting: On floor and flush to wall.
	5. Faucet: <Insert service sink faucet designation from "Manually Operated Sink Faucets" Article>.

	B. Service Sinks - Plastic, Floor Mounted: <Insert drawing designation>.
	1. <Double click here to find, evaluate, and insert list of manufacturers and products.>
	2. Source Limitations: Obtain sinks from single source from single manufacturer.
	3. Fixture:
	a. Standard: CSA B45.5/IAPMO Z124.
	b. Material: [Molded polymer] <Insert material>.
	c. Nominal Size: [24 by 36 by 10 inches] [36 by 36 by 10 inches] <Insert dimensions>.
	d. Rim Guard: On [front] [all] top surfaces.
	e. Color: [Not applicable] <Insert color>.
	f. Drain: Grid with [NPS 2] [NPS 3] outlet.

	4. Mounting: On floor and flush to wall.
	5. Faucet: <Insert service sink faucet designation from "Manually Operated Sink Faucets" Article>.

	C. Service Sinks - Molded Stone, Floor Mounted: <Insert drawing designation>.
	1. <Double click here to find, evaluate, and insert list of manufacturers and products.>
	2. Source Limitations: Obtain sinks from single source from single manufacturer.
	3. Fixture:
	a. Standard: ASME A112.18.2/CSA B125.2.
	b. Shape: [Square] [Rectangular] <Insert shape>.
	c. Nominal Size: [24 by 24 inches] [24 by 36 inches] <Insert dimensions>.
	d. Height: [10 inches] <Insert dimensions>.
	e. Rim Guard: On [front] [all] top surfaces.
	f. Color: [Not applicable] <Insert color>.
	g. Drain: Grid with [NPS 2] [NPS 3] outlet.

	4. Mounting: On floor and flush to wall.
	5. Faucet: <Insert service sink faucet designation from "Manually Operated Sink Faucets" Article>.

	D. Service Sinks - Enameled Cast Iron, Trap Standard Mounted: <Insert drawing designation>.
	1. <Double click here to find, evaluate, and insert list of manufacturers and products.>
	2. Source Limitations: Obtain sinks from single source from single manufacturer.
	3. Fixture:
	a. Standard: ASME A112.19.1/CSA B45.2.
	b. Type: Service sink with back.
	c. Back: [Two faucet holes] [Plain].
	d. Nominal Size: [22 by 18 inches] [24 by 20 inches].
	e. Color: White.
	f. Mounting: [NPS 2] [NPS 3] P-trap standard with grid strainer inlet, cleanout, and floor flange.
	g. Rim Guard: On front and sides.

	4. Faucet: <Insert service sink faucet designation from "Manually Operated Sink Faucets" Article>.
	5. Support: [Sink carrier] <Insert carrier>.

	E. Service Sinks - Enameled Cast Iron, Floor Mounted: <Insert drawing designation>.
	1. <Double click here to find, evaluate, and insert list of manufacturers and products.>
	2. Source Limitations: Obtain sinks from single source from single manufacturer.
	3. Fixture:
	a. Standard: ASME A112.19.1/CSA B45.2.
	b. Style: With front apron and raised back.
	c. Nominal Size: 28 by 28 inches.
	d. Color: White.
	e. Drain: Grid with [NPS 2] [NPS 3] outlet.
	f. Rim Guard: Coated wire.

	4. Faucet: <Insert service sink faucet designation from "Manually Operated Sink Faucets" Article>.


	2.2 KITCHEN/UTILITY SINKS
	A. Kitchen/Utility Sinks - Stainless Steel, Counter Mounted: <Insert drawing designation>.
	1. <Double click here to find, evaluate, and insert list of manufacturers and products.>
	2. Source Limitations: Obtain sinks from single source from single manufacturer.
	3. Fixture:
	a. Standard: ASME A112.19.3/CSA B45.4.
	b. Type: Stainless steel, self-rimming, sound-deadened unit [less ledge back] [with ledge back].
	c. Number of Compartments: [One] [Two] [Three].
	d. Overall Dimensions: <Insert dimensions>.
	e. Material: 18 gauge, Type 304 stainless steel.
	f. Compartment:
	1) Dimensions: <Insert dimensions>.
	2) Drain: [Grid with NPS 1-1/2 tailpiece and twist drain] [Grid with NPS 2 tailpiece and twist drain] [NPS 1-1/2 tailpiece with stopper] <Insert drain>.
	3) Drain Location: [Centered in compartment] [Near back of compartment] [Near left side of compartment] [Near right side of compartment] <Insert location>.
	4) Depth: [Standard] [Wheelchair accessible].

	g. Each Compartment:
	1) Dimensions: <Insert dimensions>.
	2) Drains: [Grid with NPS 1-1/2 tailpiece and twist drain] [Grid with NPS 2 tailpiece and twist drain] [NPS 1-1/2 tailpiece with stopper] <Insert drain>.
	3) Drain Location: [Centered in compartment] [Near back of compartment] <Insert location>.
	4) Depth: [Standard] [Wheelchair accessible].


	4. Faucet(s): <Insert sink faucet designation from "Manually Operated Sink Faucets" or "Automatically Operated Sink Faucets" Article>.
	a. Number Required: [One] [Two].
	b. Mounting: On ledge.

	5. Supply Fittings:
	a. Standard: ASME A112.18.1/CSA B125.1.
	b. Supplies: Chrome-plated brass compression stop with inlet connection matching water-supply piping type and size.
	1) Operation: [Loose key] [Wheel handle] <Insert type>.
	2) Risers: NPS 1/2, [chrome-plated, rigid-copper pipe] [chrome-plated, soft-copper flexible tube] [ASME A112.18.6/CSA B125.6, braided or corrugated stainless steel flexible hose].


	6. Waste Fittings:
	a. Standard: ASME A112.18.2/CSA B125.2.
	b. Trap(s):
	1) Size: [NPS 1-1/2] [NPS 2].
	2) Material:
	a) Chrome-plated, [two-piece, cast-brass trap and swivel elbow with 17-gauge brass tube to wall] [two-piece, cast-brass trap and ground-joint swivel elbow with 17-gauge brass tube to wall] <Insert trap type>; and chrome-plated brass or steel wall flange.


	c. Continuous Waste:
	1) Size: [NPS 1-1/2] [NPS 2].
	2) Material: Chrome-plated, 17-gauge brass tube.


	7. Mounting: On counter with sealant.

	B. Kitchen/Utility Sinks - Stainless Steel, Freestanding: <Insert drawing designation>.
	1. <Double click here to find, evaluate, and insert list of manufacturers and products.>
	2. Source Limitations: Obtain sinks from single source from single manufacturer.
	3. Fixture:
	a. Standards:
	1) ASME A112.19.3/CSA B45.4.
	2) NSF 2.

	b. Type: Stainless steel, freestanding, sound-deadened unit with backsplash.
	c. Number of Compartments: [One] [Two] [Three] [Four].
	d. Overall Dimensions: <Insert dimensions>.
	e. Material: [14] [16] gauge, Type 304 stainless steel.
	f. Compartment:
	1) Dimensions: <Insert dimensions>.
	2) Drain: [Grid with NPS 1-1/2 tailpiece and twist drain] [Grid with NPS 2 tailpiece and twist drain] [NPS 1-1/2 tailpiece with stopper] <Insert drain>.
	3) Drain Location: [Centered in compartment] [Near back of compartment] [Near left side of compartment] [Near right side of compartment] <Insert location>.

	g. Each Compartment:
	1) Dimensions: <Insert dimensions>.
	2) Drains: [Grid with NPS 1-1/2 tailpiece and twist drain] [Grid with NPS 2 tailpiece and twist drain] [NPS 1-1/2 tailpiece with stopper] <Insert drain>.
	3) Drain Location: [Centered in compartment] [Near back of compartment] <Insert location>.

	h. Integral Drainboard(s): [Not required] [Both] [Left] [Right] side(s).
	1) Dimensions Each: [Not applicable] <Insert dimensions>.


	4. Legs and Feet: Stainless steel tubing legs with adjustable bullet feet.
	5. Faucet(s): <Insert sink faucet designation from "Manually Operated Sink Faucets" or "Automatically Operated Sink Faucets" Article>.
	a. Number Required: [One] [Two].
	b. Mounting: On backsplash.

	6. Supply Fittings:
	a. Standard: ASME A112.18.1/CSA B125.1.
	b. Supplies: Chrome-plated brass compression stop with inlet connection matching water-supply piping type and size.
	1) Operation: [Loose key] [Wheel handle] <Insert type>.
	2) Risers: NPS 1/2, [chrome-plated, rigid-copper pipe] [chrome-plated, soft-copper flexible tube] [ASME A112.18.6/CSA B125.6, braided or corrugated stainless steel flexible hose].


	7. Waste Fittings:
	a. Standard: ASME A112.18.2/CSA B125.2.
	b. Trap(s):
	1) Size: [NPS 1-1/2] [NPS 2].
	2) Material:
	a) Chrome-plated, [two-piece, cast-brass trap and swivel elbow with 17-gauge brass tube to wall] [two-piece, cast-brass trap and ground-joint swivel elbow with 17-gauge brass tube to wall] <Insert trap type>; and chrome-plated brass or steel wall flange.


	c. Continuous Waste:
	1) Size: [NPS 1-1/2] [NPS 2].
	2) Material: Chrome-plated, 17-gauge brass tube.




	2.3 HANDWASH SINKS
	A. Handwash Sinks - Stainless Steel: <Insert drawing designation>.
	1. <Double click here to find, evaluate, and insert list of manufacturers and products.>
	2. Source Limitations: Obtain sinks from single source from single manufacturer.
	3. Fixture:
	a. Standards:
	1) ASME A112.19.3/CSA B45.4.
	2) NSF 61.

	b. Type: [Wall-mounted] [Pedestal-base] stainless steel basin with radius corners, back for faucet, and support brackets.
	c. Overall Dimensions: [17 by 16 by 5 inches] <Insert dimensions>.
	d. Material: [18 gauge] [20 gauge] <Insert gauge>, Type 304 stainless steel.

	4. Faucet: <Insert sink faucet designation from "Manually Operated Sink Faucets" or "Automatically Operated Sink Faucets" Article>.
	5. Supply Fittings: Comply with requirements in "Supply Fittings" Article.
	6. Waste Fittings: Comply with requirements in "Waste Fittings" Article.
	7. Support: [Type II sink carrier] <Insert carrier>.
	8. Mounting Height: [Standard] [Child] [Accessible in accordance with ICC A117.1].


	2.4 SACRISTY SINKS
	A. Sacristy Sinks - Stainless Steel, Wall Hung: <Insert drawing designation>.
	1. <Double click here to find, evaluate, and insert list of manufacturers and products.>
	2. Source Limitations: Obtain sinks from single source from single manufacturer.
	3. Fixture:
	a. Standard: ASME A112.19.3/CSA B45.4.
	b. Type: [Single] [Double] bowl.
	c. Material: Bowl and hinged cover, 18 gauge, Type 304, 18-8 stainless steel.
	d. Nominal Size: Approximately [20 by 23 inches] [21 by 42 inches] <Insert dimensions>.
	e. Cover: Hinged with lock on [left] [right] bowl.

	4. Faucet: <Insert sink faucet designation from "Manually Operated Sink Faucets" or "Automatically Operated Sink Faucets" Article>.
	a. Location: On [left] [right] bowl.

	5. Supply Fittings: Comply with requirements in "Supply Fittings" Article.
	6. Waste Fittings:
	a. Standard: ASME A112.18.2/CSA B125.2.
	b. [Left] [Right] Bowl:
	1) Drain: Cup with stopper and NPS 1-1/2 tailpiece.
	2) Drain Piping: NPS 1-1/2 chrome-plated, tubular-brass direct waste without trap, separate waste piping, and wall flange.

	c. Opposite Bowl:
	1) Drain: Grid with stopper and NPS 1-1/2 tailpiece.
	2) Trap:
	a) Size: NPS 1-1/2.
	b) Material: Comply with requirements in "Waste Fittings" Article.




	B. Sacristy Sinks - Stainless Steel, Two Bowl, Cabinet Mounted: <Insert drawing designation>.
	1. <Double click here to find, evaluate, and insert list of manufacturers and products.>
	2. Source Limitations: Obtain sinks from single source from single manufacturer.
	3. Fixture:
	a. Standard: ASME A112.19.3/CSA B45.4.
	b. Type: Cabinet mounted.
	c. Material: Bowl and hinged cover, 18-gauge, Type 304, 18-8 stainless steel.
	d. Nominal Size: Approximately [21 by 42 inches] <Insert dimensions>.
	e. Cover: Hinged with lock on [left] [right] bowl.

	4. Faucet: <Insert sink faucet designation from "Manually Operated Sink Faucets" or "Automatically Operated Sink Faucets" Article>.
	a. Location: On [left] [right] bowl.

	5. Supply Fittings: Comply with requirements in "Supply Fittings" Article.
	6. Waste Fittings:
	a. Standard: ASME A112.18.2/CSA B125.2.
	b. [Left] [Right] Bowl:
	1) Drain: Cup with stopper and NPS 1-1/2 tailpiece.
	2) Drain Piping: NPS 1-1/2 chrome-plated, tubular-brass direct waste without trap, separate waste piping, and wall flange.

	c. Opposite Bowl:
	1) Drain: Grid with stopper and NPS 1-1/2 tailpiece.
	2) Trap:
	a) Size: NPS 1-1/2.
	b) Material: Comply with requirements in "Waste Fittings" Article.




	C. Sacristy Sinks - Stainless Steel, Two Bowl, Counter Mounted: <Insert drawing designation>.
	1. <Double click here to find, evaluate, and insert list of manufacturers and products.>
	2. Source Limitations: Obtain sinks from single source from single manufacturer.
	3. Fixture:
	a. Standard: ASME A112.19.3/CSA B45.4.
	b. Type: Self-rimming.
	c. Material: Bowl and hinged cover, 18 gauge, Type 304, 18-8 stainless steel.
	d. Nominal Size: Approximately [17.5 by 37 inches] [18 by 29 inches] [22 by 28 inches] [22 by 33 inches] [22 by 42 inches] <Insert dimensions>.
	e. Cover: Hinged with lock on [left] [right] bowl.

	4. Faucet: <Insert sink faucet designation from "Manually Operated Sink Faucets" or "Automatically Operated Sink Faucets" Article>.
	a. Location: On [left] [right] bowl.

	5. Supply Fittings: Comply with requirements in "Supply Fittings" Article.
	6. Waste Fittings:
	a. Standard: ASME A112.18.2/CSA B125.2.
	b. [Left] [Right] Bowl:
	1) Drain: Cup with stopper and NPS 1-1/2 tailpiece.
	2) Drain Piping: NPS 1-1/2 chrome-plated, tubular-brass direct waste without trap, separate waste piping, and wall flange.

	c. Opposite Bowl:
	1) Drain: Grid with stopper and NPS 1-1/2 tailpiece.
	2) Trap:
	a) Size: NPS 1-1/2.
	b) Material: Comply with requirements in "Waste Fittings" Article.





	2.5 SHAMPOO BOWLS
	A. Shampoo Bowl - Enameled Cast Iron: <Insert drawing designation>.
	1. <Double click here to find, evaluate, and insert list of manufacturers and products.>
	2. Source Limitations: Obtain bowls from single source from single manufacturer.
	3. Fixture:
	a. Standard: ASME A112.19.2/CSA B45.1.
	b. Bowl: Shaped for head rest.
	c. Nominal Size: [19 by 19 by 10 inches] <Insert dimensions>.
	d. Color: [White] <Insert color>.

	4. Faucet: Manufacturer's standard with vacuum breaker complying with ASME A112.18.3 and with hose spray head.
	5. Waste Fittings: Comply with requirements in "Waste Fittings" Article except as follows:
	a. Drain: Cup type with hair basket and NPS 1-1/2 tailpiece.
	b. Trap Size: NPS 1-1/2.

	6. Mounting Material: [Bracket or devices for attaching to counter] [Wall bracket].

	B. Shampoo Bowl - Plastic: <Insert drawing designation>.
	1. <Double click here to find, evaluate, and insert list of manufacturers and products.>
	2. Source Limitations: Obtain bowls from single source from single manufacturer.
	3. Fixture:
	a. Standard: CSA B45.5/IAPMO Z124.
	b. Material: [Plastic] [FRP] [PMMA] <Insert material>.
	c. Bowl: Shaped for head rest.
	d. Nominal Size: [19 by 19 by 10 inches] <Insert dimensions>.
	e. Color: [White] <Insert color>.
	f. Mounting Material: [Bracket or devices for attaching to counter] [Wall bracket].

	4. Faucet: Manufacturer's standard with vacuum breaker complying with ASME A112.18.3 and with hose spray head.
	5. Waste Fittings: Comply with requirements in "Waste Fittings" Article except as follows:
	a. Drain: Cup type with hair basket and NPS 1-1/2 tailpiece.
	b. Trap Size: NPS 1-1/2.


	C. Shampoo Bowl - Solid-Surface Material: <Insert drawing designation>.
	1. <Double click here to find, evaluate, and insert list of manufacturers and products.>
	2. Source Limitations: Obtain bowls from single source from single manufacturer.
	3. Fixture:
	a. Material: Molded, cast polymer.
	b. Bowl: Shaped for head rest.
	c. Nominal Size: [19 by 19 by 9 inches] [22 by 18 by 9 inches] <Insert dimensions>.
	d. Color: [Gray granite] [Sandstone] [White granite] <Insert color>.
	e. Mounting Material: [Bracket or devices for attaching to counter] [Wall bracket].

	4. Faucet: Manufacturer's standard with vacuum breaker complying with ASME A112.18.3 and with hose spray head.
	5. Waste Fittings: Comply with requirements in "Waste Fittings" Article except as follows:
	a. Drain: Cup type with hair basket and NPS 1-1/2 tailpiece.
	b. Trap Size: NPS 1-1/2.



	2.6 MANUALLY OPERATED SINK FAUCETS
	A. Sink faucets intended to convey or dispense water for human consumption are to comply with the U.S. Safe Drinking Water Act (SDWA), with requirements of the Authority Having Jurisdiction (AHJ), and with NSF 61 and NSF 372, or be certified in compli...
	B. Commercial Sink Faucets - Manual Type: [Single-control mixing] [Single-control nonmixing] [Two-handle mixing] [Pre-rinse], <Insert type> <Insert designation>.
	1. <Double click here to find, evaluate, and insert list of manufacturers and products.>
	2. Source Limitations: Obtain sink faucets from single source from single manufacturer.
	3. Standard: ASME A112.18.1/CSA B125.1.
	4. General: Include hot- and cold-water indicators; coordinate faucet inlets with supplies and fixture hole punchings; coordinate outlet with spout and sink receptor.
	5. Body Type: [Centerset] [Widespread] [Single hole] <Insert type>.
	6. Body Material: Commercial, solid brass, or die-cast housing with brazed copper and brass waterway.
	7. Finish: [Chrome plated] [Polished chrome plate] <Insert finish>.
	8. Maximum Flow Rate: [1.0 to 1.28 gpm] [1.5 gpm] <Insert value>.
	9. Mounting Type: [Deck, concealed] [Deck, exposed] [Back/wall, exposed].
	10. Valve Handle(s): [Lever] [Cross, four arm] [4-inch wrist blade] [6-inch wrist blade] [Not applicable] <Insert handles>.
	11. Spout Type: [Rigid] [Rigid with wall brace] [Swing] [Rigid gooseneck] [Swivel gooseneck] <Insert type>.
	12. Vacuum Breaker: [Required] [Not required] for hose outlet.
	13. Spout Outlet: [Aerator] [Laminar flow] [Hose thread in accordance with ASME B1.20.7] [Plain end] [Spray] <Insert type>.
	14. Pre-Rinse Unit:
	a. Style: [Flexible hose] [Rigid] [Combination rigid/flexible] <Insert type>.
	b. Riser: [18-inch rigid riser] <Insert type>.
	c. Hose: [44-inch flexible stainless steel with heat-resistant handle] <Insert type>.
	d. Spray valve: <Insert type>.
	e. Wall bracket.


	C. Commercial Service Sink Faucets - Manual Type: <Insert designation>.
	1. <Double click here to find, evaluate, and insert list of manufacturers and products.>
	2. Source Limitations: Obtain sink faucets from single source from single manufacturer.
	3. Description: Wall/back mounted, brass body, with integral service stops, checks, spout with bucket/pail hook, 3/4-inch hose thread end, integral vacuum breaker, inlets 8 inches o.c., and two-handle mixing.
	4. Faucet:
	a. Standards:
	1) ASME A112.18.1/CSA B125.1.
	2) NSF 61 and NSF 372.
	3) ICC A117.1.
	4) ASSE 1001 (VB).

	b. Finish: [Rough chrome plated] [Polished chrome plated] <Insert finish>.
	c. Handles: [Lever] [6-inch wrist blade] [4-inch wrist blade] [4 arms] <Insert type>.
	d. Cartridges: [One-fourth turn compression] [Ceramic] <Insert type>.
	e. Brace: [Adjustable top brace] [Adjustable bottom brace] <Insert type>.



	2.7 AUTOMATICALLY OPERATED SINK FAUCETS
	A. Sink faucets intended to convey or dispense water for human consumption are to comply with the U.S. Safe Drinking Water Act (SDWA), with requirements of the Authority Having Jurisdiction (AHJ), and with NSF 61 and NSF 372, or be certified in compli...
	B. Commercial Sink Faucets - Automatic Type: [Battery-powered,] [Hard-wired,] electronic-sensor-operated, [mixing] [nonmixing], <Insert designation>.
	1. <Double click here to find, evaluate, and insert list of manufacturers and products.>
	2. Source Limitations: Obtain sink faucets from single source from single manufacturer.
	3. Standards: ASME A112.18.1/CSA B125.1 and UL 1951.
	4. Electrical Components, Devices, and Accessories: Listed and labeled as defined in NFPA 70, by a qualified testing agency, and marked for intended location and application.
	5. General: Include hot- and cold-water indicators; coordinate faucet inlets with supplies and fixture hole punchings; coordinate outlet with spout and fixture receptor.
	6. Body Type: [Centerset] [Single hole] <Insert type>.
	7. Body Material: Commercial, solid brass, or die-cast housing with brazed copper and brass waterway.
	8. Finish: [Chrome plated] [Polished chrome1 plate] <Insert finish>.
	9. Maximum Flow Rate: [0.5 gpm] <Insert value>.
	10. Mounting Type: [Deck] [Back/wall].
	11. Spout Type: [Rigid] [Swing] [Rigid, gooseneck] [Swivel, gooseneck] <Insert type>.
	12. Spout Outlet: [Aerator] [Laminar flow] [Spray] <Insert type>.
	13. Thermostatic Mixing Valve: [Above deck,] [Below deck,] [single temperature] [adjustable temperature manual side handle, with hot/cold water indicators], with check valves.
	14. Control Module: [Above deck,] [Below deck,] water-resistant module with internal flow setting switches.
	15. Drain: [Not part of faucet] <Insert type>.


	2.8 SUPPLY FITTINGS
	A. NSF Standard: Comply with NSF 61 and NSF 372 for supply-fitting materials that will be in contact with potable water.
	B. Standard: ASME A112.18.1/CSA B125.1.
	C. Supply Piping: Chrome-plated brass pipe or chrome-plated copper tube matching water-supply piping size. Include chrome-plated brass or stainless steel wall flange.
	D. Supply Stops: Chrome-plated brass, one-quarter-turn, ball-type or compression valve with inlet connection matching supply piping.
	E. Operation: [Loose key] [Wheel handle] <Insert type>.
	F. Risers:
	1. [NPS 3/8] [NPS 1/2].
	2. [Chrome-plated, rigid-copper pipe] [Chrome-plated, soft-copper flexible tube] [ASME A112.18.6/CSA B125.6, braided or corrugated stainless steel flexible hose].


	2.9 WASTE FITTINGS
	A. Standard: ASME A112.18.2/CSA B125.2.
	B. Drain: Grid type with NPS 1-1/2 offset and straight tailpiece.
	C. Trap:
	1. Size: NPS 1-1/2.
	2. Material:
	a. Chrome-plated, [two-piece, cast-brass trap and swivel elbow with 17-gauge brass tube to wall] [two-piece, cast-brass trap and ground-joint swivel elbow with 17-gauge brass tube to wall] [one-piece, cast-brass trap with swivel 17-gauge tubular brass...



	2.10 SINK SUPPORTS
	A. Sink Carrier:
	1. <Double click here to find, evaluate, and insert list of manufacturers and products.>
	2. Source Limitations: Obtain sink supports from single source from single manufacturer.
	3. Standard: ASME A112.6.1M.


	2.11 GROUT
	A. Standard: ASTM C1107/C1107M, Grade B, post-hardening and volume-adjusting, dry, hydraulic-cement grout.
	B. Characteristics: Nonshrink; recommended for interior and exterior applications.
	C. Design Mix: 5000 psi, 28-day compressive strength.
	D. Packaging: Premixed and factory packaged.


	PART 3 -  EXECUTION
	3.1 EXAMINATION
	A. Examine roughing-in for water-supply piping and sanitary drainage and vent piping systems to verify actual locations of piping connections before sink installation.
	B. Examine walls, floors, and counters for suitable conditions where sinks will be installed.
	C. Proceed with installation only after unsatisfactory conditions have been corrected.

	3.2 INSTALLATION
	A. Install sinks level and plumb in accordance with rough-in drawings.
	B. Install supports, affixed to building substrate, for wall-hung sinks.
	C. Install wall-mounted sinks at accessible mounting height in accordance with ICC A117.1.
	D. Set floor-mounted sinks in leveling bed of cement grout.
	E. Install water-supply piping with stop on each supply to each sink faucet.
	1. Exception: Use ball or gate valves if supply stops are not specified with sink. Comply with valve requirements specified in Section 220523.12 "Ball Valves for Plumbing Piping" and Section 220523.15 "Gate Valves for Plumbing Piping."
	2. Install stops in locations where they can be easily reached for operation.

	F. Install wall flanges or escutcheons at piping wall penetrations in exposed, finished locations. Use deep-pattern escutcheons if required to conceal protruding fittings. Comply with escutcheon requirements specified in Section 220518 "Escutcheons fo...
	G. Seal joints between sinks and counters, floors, and walls using sanitary-type, one-part, mildew-resistant silicone sealant. Match sealant color to fixture color. Comply with sealant requirements specified in Section 079200 "Joint Sealants."
	H. Install protective shielding pipe covers and enclosures on exposed supplies and waste piping of accessible sinks. Comply with requirements in Section 220719 "Plumbing Piping Insulation."

	3.3 PIPING CONNECTIONS
	A. Connect fixtures with water supplies, stops, and risers, and with traps, soil, waste, and vent piping. Use size fittings required to match fixtures.
	B. Comply with water piping requirements specified in Section 221116 "Domestic Water Piping."
	C. Comply with soil and waste piping requirements specified in Section 221316 "Sanitary Waste and Vent Piping."

	3.4 ELECTRICAL CONNECTIONS
	A. Connect wiring in accordance with Section 260519 "Low-Voltage Electrical Power Conductors and Cables."
	B. Ground equipment in accordance with Section 260526 "Grounding and Bonding for Electrical Systems."
	C. Install electrical devices furnished by manufacturer, but not factory mounted in accordance with NFPA 70 and NECA 1.
	D. Install nameplate for each electrical connection, indicating electrical equipment designation and circuit number feeding connection.
	1. Nameplate shall be laminated acrylic or melamine plastic signs, as specified in Section 260553 "Identification for Electrical Systems."
	2. Nameplate shall be laminated acrylic or melamine plastic signs with a black background and engraved white letters at least [1/2 inch] <Insert dimension> high.


	3.5 ADJUSTING
	A. Operate and adjust sinks and controls. Replace damaged and malfunctioning sinks, fittings, and controls.
	B. Install new batteries in battery-powered, electronic-sensor mechanisms.

	3.6 CLEANING AND PROTECTION
	A. After completing installation of sinks, inspect and repair damaged finishes.
	B. Clean sinks, faucets, and other fittings with manufacturers' recommended cleaning methods and materials.
	C. Provide protective covering for installed sinks and fittings.
	D. Do not allow use of sinks for temporary facilities unless approved in writing by Owner.



	224500 FL - Emergency Plumbing Fixtures
	PART 1 -  GENERAL
	1.1 SUMMARY
	A. Section Includes:
	1. Emergency showers.
	2. Eyewash equipment.
	3. Eye/face wash equipment.
	4. Combination units.
	5. Laboratory recessed safety station.
	6. Supplemental equipment.
	7. Water-tempering equipment.


	1.2 DEFINITIONS
	A. Accessible Fixture: Emergency plumbing fixture that can be approached, entered, and used by people with disabilities.
	B. Plumbed Emergency Plumbing Fixture: Fixture with fixed, potable-water supply.
	C. Portable, Self-Contained Emergency Plumbing Fixture: Fixture with flushing-fluid supply.
	D. Tepid: Between 60 and 100 deg F.

	1.3 ACTION SUBMITTALS
	A. Product Data: For each type of product indicated. Include flow rates and capacities, furnished specialties, and accessories.
	B. Shop Drawings:
	1. Plans, elevations, sections, and [mounting] [attachment] details.
	2. Details of equipment assemblies. Indicate dimensions, weights, loads, required clearances, method of field assembly, components, and location and size of each field connection.
	3. Vibration Isolation Base Details: Detail fabrication including anchorages and attachments to structure and to supported equipment. Include adjustable motor bases, rails, and frames for equipment mounting.
	4. Diagrams for power, signal, and control wiring.


	1.4 INFORMATIONAL SUBMITTALS
	A. Field Quality-Control Submittals:
	1. Field quality-control reports.

	B. Emergency fixture third-party certification documentation.

	1.5 CLOSEOUT SUBMITTALS
	A. Operation and Maintenance Data: For emergency plumbing fixtures.

	1.6 MAINTENANCE MATERIAL SUBMITTALS
	A. Extra Stock Material: Furnish extra materials to Owner that match products installed and that are packaged with protective covering for storage and identified with labels describing contents.
	1. Flushing-Fluid Solution: Separate lot and equal to at least [200] <Insert number> percent of amount of solution installed for each self-contained unit.



	PART 2 -  PRODUCTS
	2.1 PERFORMANCE REQUIREMENTS
	A. Comply with ANSI/ISEA Z358.1 for emergency plumbing fixtures including third-party certification of fixtures.
	B. Comply with ASSE 1071 for temperature-actuated mixing valves for plumbed emergency fixtures.
	C. Comply with ASME A112.18.1/CSA B125.1 for water-supply fittings.
	D. Comply with ASME A112.18.2/CSA B125.2 for plumbing waste fittings.
	E. Comply with NSF 61 and NSF 372 for fixture materials that will be in contact with potable water.
	F. Comply with requirements in ICC A117.1 for plumbing fixtures for people with disabilities.
	G. Electrical Components, Devices, and Accessories: Listed and labeled as defined in NFPA 70, by a qualified testing agency, and marked for intended location and application.

	2.2 EMERGENCY SHOWERS
	A. Emergency Showers - Freestanding, Plumbed: <Insert drawing designation>.
	1. <Double click here to find, evaluate, and insert list of manufacturers and products.>
	2. Source Limitations: Obtain emergency showers, freestanding, plumbed, from single manufacturer.
	3. Capacity: Not less than 20 gpm for at least 15 minutes.
	4. Supply Piping: [NPS 1] [NPS 1-1/4] [galvanized steel] [chrome-plated brass or stainless steel] [PVC] with flow regulator and stay-open control valve.
	5. Control-Valve Actuator: Pull rod.
	6. Shower Head: 8-inch-minimum-diameter, [chrome-plated brass, stainless steel, or plastic] <Insert material>.
	7. Mounting: Pedestal[, accessible].
	8. Accessories:
	a. Electric alarm with flashing light and horn.
	b. Thermostatic mixing valve assembly including ball valve shutoffs and outlet temperature gauge.
	c. Flow switch; single pole.
	d. Modesty curtain.
	e. Magnetically actuated proximity switch.
	f. 60-inch pull rod.
	g. <Insert size> stainless steel ball valve.
	h. <Insert accessory>.


	B. Emergency Showers - Off Floor, Plumbed: <Insert drawing designation>.
	1. <Double click here to find, evaluate, and insert list of manufacturers and products.>
	2. Source Limitations: Obtain emergency showers, off floor, plumbed, from single manufacturer.
	3. Capacity: Not less than 20 gpm for at least 15 minutes.
	4. Supply Piping: NPS 1 [galvanized steel] [chrome-plated brass or stainless steel] [PVC] with flow regulator and stay-open control valve.
	5. Control-Valve Actuator: [Pull rod] [Wall-mounted, fully recessed, stainless steel enclosure with vandal-resistant access panel].
	6. Shower Head: 8-inch-minimum-diameter, [chrome-plated brass, stainless steel, or plastic] <Insert material>.
	7. Mounting: [Horizontal from wall] [Vertical from ceiling] [, accessible] and supported from structure.
	8. Accessories:
	a. Electric alarm with flashing light and horn.
	b. Thermostatic mixing valve assembly including ball valve shutoffs and outlet temperature gauge.
	c. Flow switch; single pole.
	d. Modesty curtain.
	e. Magnetically actuated proximity switch.
	f. 60-inch pull rod.
	g. <Insert size> stainless steel ball valve.
	h. <Insert accessory>.


	C. Emergency Showers - Freeze Protected, Plumbed: <Insert drawing designation>.
	1. <Double click here to find, evaluate, and insert list of manufacturers and products.>
	2. Source Limitations: Obtain emergency showers, freeze protected, plumbed, from single manufacturer.
	3. Capacity: Not less than 20 gpm for at least 15 minutes.
	4. Supply Piping: NPS 1 [galvanized steel] [chrome-plated brass or stainless steel] [PVC] with flow regulator and stay-open control valve.
	5. Control-Valve Actuator: Wall-mounted push handle.
	6. Shower Head: 8-inch-minimum-diameter, [chrome-plated brass, stainless steel, or plastic] <Insert material>.
	7. Mounting: Horizontal from wall[, accessible]. Concealed piping within heated space.
	8. Accessories:
	a. Electric alarm with flashing light and horn.
	b. Thermostatic mixing valve assembly including ball valve shutoffs and outlet temperature gauge.
	c. Flow switch; single pole.
	d. Modesty curtain.
	e. Magnetically actuated proximity switch.
	f. 60-inch pull rod.
	g. <Insert size> stainless steel ball valve.
	h. <Insert accessory>.



	2.3 EYEWASH EQUIPMENT
	A. Eyewash Units - Standard, Freestanding, Plumbed: <Insert drawing designation>.
	1. <Double click here to find, evaluate, and insert list of manufacturers and products.>
	2. Source Limitations: Obtain eyewash units, standard, freestanding, plumbed, from single manufacturer.
	3. Capacity: Not less than 0.4 gpm for at least 15 minutes.
	4. Supply Piping: NPS 1/2 chrome-plated brass or stainless steel with flow regulator and stay-open control valve.
	5. Control-Valve Actuator: [Paddle] [Treadle] <Insert actuator>.
	6. Spray-Head Assembly: Two receptor-mounted spray heads.
	7. Receptor: [Chrome-plated brass or stainless steel] [Plastic] bowl.
	8. Drain Piping:
	a. Size: NPS 1-1/4 minimum.
	b. Finish: Chrome-plated brass.
	c. Fittings: Receptor drain, P-trap, waste to wall, and wall flange.

	9. Mounting: Pedestal.
	10. Accessories:
	a. Electric alarm with flashing light and horn.
	b. Thermostatic mixing valve assembly including ball valve shutoffs and outlet temperature gauge.
	c. Flow switch; single pole.
	d. Dust covers.
	e. Magnetically actuated proximity switch.
	f. Scald protection valve.
	g. <Insert size> stainless steel ball valve.
	h. <Insert accessory>.


	B. Eyewash Units - Accessible, Freestanding, Plumbed: <Insert drawing designation>.
	1. <Double click here to find, evaluate, and insert list of manufacturers and products.>
	2. Source Limitations: Obtain eyewash units, accessible, freestanding, plumbed, from single manufacturer.
	3. Capacity: Not less than 0.4 gpm for at least 15 minutes.
	4. Supply Piping: NPS 1/2 chrome-plated brass or stainless steel with flow regulator and stay-open control valve.
	5. Control-Valve Actuator: [Paddle] <Insert actuator>.
	6. Spray-Head Assembly: Two receptor-mounted spray heads.
	7. Receptor: [Chrome-plated brass or stainless steel] [Plastic] bowl.
	8. Drain Piping:
	a. Size: NPS 1-1/4 minimum.
	b. Finish: Chrome-plated brass.
	c. Fittings: Receptor drain, P-trap, waste to wall, and wall flange.

	9. Mounting: Offset pedestal.
	10. Accessories:
	a. Electric alarm with flashing light and horn.
	b. Thermostatic mixing valve assembly including ball valve shutoffs and outlet temperature gauge.
	c. Flow switch; single pole.
	d. Dust covers.
	e. Magnetically actuated proximity switch.
	f. Scald protection valve.
	g. <Insert size> stainless steel ball valve.
	h. <Insert accessory>.


	C. Eyewash Units - Standard, Wall Mounted, Plumbed: <Insert drawing designation>.
	1. <Double click here to find, evaluate, and insert list of manufacturers and products.>
	2. Source Limitations: Obtain eyewash units, standard, wall mounted, plumbed, from single manufacturer.
	3. Capacity: Not less than 0.4 gpm for at least 15 minutes.
	4. Supply Piping: NPS 1/2 chrome-plated brass or stainless steel with flow regulator and stay-open control valve.
	5. Control-Valve Actuator: [Paddle] <Insert actuator>.
	6. Spray-Head Assembly: Two receptor-mounted spray heads.
	7. Receptor: [Chrome-plated brass or stainless steel] <Insert material> bowl.
	8. Drain Piping:
	a. Size: NPS 1-1/4 minimum.
	b. Finish: Chrome-plated brass.
	c. Fittings: Receptor drain, P-trap, waste to wall, and wall flange.

	9. Mounting: Wall bracket.
	10. Accessories:
	a. Electric alarm with flashing light and horn.
	b. Thermostatic mixing valve assembly including ball valve shutoffs and outlet temperature gauge.
	c. Flow switch; single pole.
	d. Dust covers.
	e. Magnetically actuated proximity switch.
	f. Scald protection valve.
	g. <Insert size> stainless steel ball valve.
	h. <Insert accessory>.


	D. Eyewash Units - Accessible, Wall Mounted, Plumbed: <Insert drawing designation>.
	1. <Double click here to find, evaluate, and insert list of manufacturers and products.>
	2. Source Limitations: Obtain eyewash units, accessible, wall mounted, plumbed, from single manufacturer.
	3. Capacity: Not less than 0.4 gpm for at least 15 minutes.
	4. Supply Piping: NPS 1/2 chrome-plated brass or stainless steel with flow regulator and stay-open control valve.
	5. Control-Valve Actuator: [Paddle] <Insert actuator>.
	6. Spray-Head Assembly: Two receptor-mounted spray heads.
	7. Receptor: [Chrome-plated brass or stainless steel] <Insert material> bowl.
	8. Drain Piping:
	a. Size: NPS 1-1/4 minimum.
	b. Finish: Chrome-plated brass.
	c. Fittings: Receptor drain, P-trap, waste to wall, and wall flange.

	9. Mounting: Wall bracket.
	10. Accessories:
	a. Electric alarm with flashing light and horn.
	b. Thermostatic mixing valve assembly including ball valve shutoffs and outlet temperature gauge.
	c. Flow switch; single pole.
	d. Dust covers.
	e. Magnetically actuated proximity switch.
	f. Scald protection valve.
	g. <Insert size> stainless steel ball valve.
	h. <Insert accessory>.


	E. Eyewash Units - [Deck] [Wall] Mounted, Swivel Type, Plumbed: <Insert drawing designation>.
	1. <Double click here to find, evaluate, and insert list of manufacturers and products.>
	2. Source Limitations: Obtain eyewash units, [deck] [wall] mounted, swivel type, plumbed, from single manufacturer.
	3. Capacity: Not less than 0.4 gpm for at least 15 minutes.
	4. Supply Piping: NPS 1/2 chrome-plated brass or stainless steel with flow regulator and stay-open control valve.
	5. Control-Valve Actuator: Movement of spray-head assembly to position over sink.
	6. Spray-Head Assembly: Two spray heads with offset piping.
	7. Mounting: [Deck mounted next to sink] [Deck mounted on sink] [Wall mounted behind sink] <Insert mounting>.

	F. Eyewash Units - Portable, Self-Contained: <Insert drawing designation>.
	1. <Double click here to find, evaluate, and insert list of manufacturers and products.>
	2. Source Limitations: Obtain eyewash units, portable, self-contained, from single manufacturer.
	3. Capacity: Not less than 0.4 gpm for at least 15 minutes.
	4. Pressure Tank: [10 gal.] <Insert value>, stainless steel, cylindrical, with pressure gage, and suitable for on-floor installation.
	5. Flushing Fluid: Medically acceptable solution manufactured and labeled in accordance with applicable regulations.
	6. Spray-Head Assembly: Chrome-plated copper alloy or stainless steel piping with flow regulator; paddle-actuated, stay-open control valve; and two spray heads mounted on tank.
	7. Drench Hose: Handheld spray head with squeeze-handle actuation and hose attached to tank.

	G. Eyewash Units - Standard, Self-Contained: <Insert drawing designation>.
	1. <Double click here to find, evaluate, and insert list of manufacturers and products.>
	2. Source Limitations: Obtain eyewash units, standard, self-contained, from single manufacturer.
	3. Capacity: Not less than 0.4 gpm for at least 15 minutes.
	4. Gravity Tank: [7 gal. minimum] <Insert value>, plastic, and suitable for shelf mounting.
	5. Flushing Fluid: Medically acceptable solution manufactured and labeled in accordance with applicable regulations.
	6. Actuator: Pull-down front panel or pull strap.
	7. Spray Heads: Protected, two mounted on tank.

	H. Eyewash Units - Freeze Protected, Self-Contained: <Insert drawing designation>.
	1. <Double click here to find, evaluate, and insert list of manufacturers and products.>
	2. Source Limitations: Obtain eyewash units, freeze protected, self-contained, from single manufacturer.
	3. Capacity: Not less than 0.4 gpm for at least 15 minutes.
	4. Gravity Tank: [7 gal. minimum] [14 gal. minimum] [20 gal. minimum] <Insert value>, plastic, and suitable for shelf mounting.
	5. Flushing Fluid: Medically acceptable solution manufactured and labeled in accordance with applicable regulations.
	6. Actuator: Pull-down front panel or pull strap.
	7. Spray Heads: Protected, two mounted on tank.
	8. Heating System: Electric, 120 V ac; insulation enclosed in a protective jacket.


	2.4 EYE/FACE WASH EQUIPMENT
	A. Eye/Face Wash Units - Standard, Freestanding, Plumbed: <Insert drawing designation>.
	1. <Double click here to find, evaluate, and insert list of manufacturers and products.>
	2. Source Limitations: Obtain eye/face wash units, standard, freestanding, plumbed, from single manufacturer.
	3. Capacity: Not less than 3.0 gpm for at least 15 minutes.
	4. Supply Piping: NPS 1/2 chrome-plated brass or stainless steel with flow regulator and stay-open control valve.
	5. Control-Valve Actuator: [Paddle] [Treadle] <Insert actuator>.
	6. Spray-Head Assembly: Two or four receptor-mounted spray heads.
	7. Receptor: [Chrome-plated brass or stainless steel] [Plastic] bowl.
	8. Drain Piping:
	a. Size: NPS 1-1/4 minimum.
	b. Finish: Chrome-plated brass.
	c. Fittings: Receptor drain, P-trap, waste to wall, and wall flange complying with ASME A112.18.2/CSA B125.2.

	9. Mounting: Pedestal.
	10. Accessories:
	a. Electric alarm with flashing light and horn.
	b. Thermostatic mixing valve assembly including ball valve shutoffs and outlet temperature gauge.
	c. Flow switch; single pole.
	d. Dust covers.
	e. Magnetically actuated proximity switch.
	f. Scald protection valve.
	g. <Insert size> stainless steel ball valve.
	h. <Insert accessory>.


	B. Eye/Face Wash Units - Accessible, Freestanding, Plumbed: <Insert drawing designation>.
	1. <Double click here to find, evaluate, and insert list of manufacturers and products.>
	2. Source Limitations: Obtain eye/face wash units, accessible, freestanding, plumbed, from single manufacturer.
	3. Capacity: Not less than 3.0 gpm for at least 15 minutes.
	4. Supply Piping: NPS 1/2 chrome-plated brass or stainless steel with flow regulator and stay-open control valve.
	5. Control-Valve Actuator: [Paddle] <Insert actuator>.
	6. Spray-Head Assembly: Two or four receptor-mounted spray heads.
	7. Receptor: [Chrome-plated brass or stainless steel] [Plastic] bowl.
	8. Drain Piping:
	a. Size: NPS 1-1/4 minimum.
	b. Finish: Chrome-plated brass.
	c. Fittings: Receptor drain, P-trap, waste to wall, and wall flange complying with ASME A112.18.2/CSA B125.2.

	9. Mounting: Offset pedestal.
	10. Accessories:
	a. Electric alarm with flashing light and horn.
	b. Thermostatic mixing valve assembly including ball valve shutoffs and outlet temperature gauge.
	c. Flow switch; single pole.
	d. Dust covers.
	e. Magnetically actuated proximity switch.
	f. Scald protection valve.
	g. <Insert size> stainless steel ball valve.
	h. <Insert accessory>.


	C. Eye/Face Wash Units - Standard, Wall Mounted, Plumbed: <Insert drawing designation>.
	1. <Double click here to find, evaluate, and insert list of manufacturers and products.>
	2. Source Limitations: Obtain eye/face wash units, standard, wall mounted, plumbed, from single manufacturer.
	3. Capacity: Not less than 3.0 gpm for at least 15 minutes.
	4. Supply Piping: NPS 1/2 chrome-plated brass or stainless steel with flow regulator and stay-open control valve.
	5. Control-Valve Actuator: [Paddle] <Insert actuator>.
	6. Spray-Head Assembly: Two or four receptor-mounted spray heads.
	7. Receptor: [Chrome-plated brass or stainless steel] <Insert material> bowl.
	8. Drain Piping:
	a. Size: NPS 1-1/4 minimum.
	b. Finish: Chrome-plated brass.
	c. Fittings: Receptor drain, P-trap, waste to wall, and wall flange complying with ASME A112.18.2/CSA B125.2.

	9. Mounting: Wall bracket.
	10. Accessories:
	a. Electric alarm with flashing light and horn.
	b. Thermostatic mixing valve assembly including ball valve shutoffs and outlet temperature gauge.
	c. Flow switch; single pole.
	d. Dust covers.
	e. Magnetically actuated proximity switch.
	f. Scald protection valve.
	g. <Insert size> stainless steel ball valve.
	h. <Insert accessory>.


	D. Eye/Face Wash Units - Accessible, Wall Mounted, Plumbed: <Insert drawing designation>.
	1. <Double click here to find, evaluate, and insert list of manufacturers and products.>
	2. Source Limitations: Obtain eye/face wash units, accessible, wall mounted, plumbed, from single manufacturer.
	3. Capacity: Not less than 3.0 gpm for at least 15 minutes.
	4. Supply Piping: NPS 1/2 chrome-plated brass or stainless steel with flow regulator and stay-open control valve.
	5. Control-Valve Actuator: [Paddle] <Insert actuator>.
	6. Spray-Head Assembly: Two or four receptor-mounted spray heads.
	7. Receptor: [Chrome-plated brass or stainless steel] <Insert material> bowl.
	8. Mounting: Wall bracket.
	9. Accessories:
	a. Electric alarm with flashing light and horn.
	b. Thermostatic mixing valve assembly including ball valve shutoffs and outlet temperature gauge.
	c. Flow switch; single pole.
	d. Dust covers.
	e. Magnetically actuated proximity switch.
	f. Scald protection valve.
	g. <Insert size> stainless steel ball valve.
	h. <Insert accessory>.


	E. Eye/Face Wash Units - [Deck] [Wall] Mounted, Swivel Type, Plumbed: <Insert drawing designation>.
	1. <Double click here to find, evaluate, and insert list of manufacturers and products.>
	2. Source Limitations: Obtain eye/face wash units, [deck] [wall] mounted, swivel type, plumbed, from single manufacturer.
	3. Capacity: Not less than 3 gpm for at least 15 minutes.
	4. Supply Piping: NPS 1/2 chrome-plated brass or stainless steel with flow regulator and stay-open control valve.
	5. Control-Valve Actuator: Movement of spray-head assembly to position over sink.
	6. Spray-Head Assembly: Two or four spray heads with offset piping.
	7. Receptor: [Chrome-plated brass or stainless steel] <Insert material> bowl.
	8. Mounting: [Deck mounted next to sink] [Deck mounted on sink] [Wall mounted behind sink] <Insert mounting>.

	F. Eye/Face Wash Units - Deck Mounted, Plumbed: <Insert drawing designation>:
	1. <Double click here to find, evaluate, and insert list of manufacturers and products.>
	2. Source Limitations: Obtain eye/face wash units, deck mounted, plumbed, from single manufacturer.
	3. Capacity: Not less than 3 gpm for at least 15 minutes.
	4. Supply Piping: NPS 1/2 chrome-plated brass or stainless steel with flow regulator and stay-open control valve.
	5. Control-Valve Actuator: Paddle.
	6. Spray-Head Assembly: Two or four spray heads.
	7. Receptor: [Chrome-plated brass or stainless steel] <Insert material> bowl.
	8. Drain Piping:
	a. Size: NPS 1-1/4 minimum.

	9. Mounting: Deck.
	10. Accessories:
	a. Electric alarm with flashing light and horn.
	b. Thermostatic mixing valve assembly including ball valve shutoffs and outlet temperature gauge.
	c. Flow switch; single pole.
	d. Dust covers.
	e. Magnetically actuated proximity switch.
	f. Scald protection valve.
	g. <Insert size> stainless steel ball valve.
	h. <Insert accessory>.



	2.5 COMBINATION UNITS
	A. Combination Units - Emergency Shower with Eyewash, Standard, Plumbed: <Insert drawing designation>.
	1. <Double click here to find, evaluate, and insert list of manufacturers and products.>
	2. Source Limitations: Obtain combination units, emergency shower with eyewash, standard, plumbed, from single manufacturer.
	3. Piping:
	a. Material: [Galvanized steel] [Chrome-plated brass or stainless steel] [PVC].
	b. Unit Supply: [NPS 1-1/4 minimum] [NPS 1-1/2].
	c. Unit Drain: Outlet at back or side near bottom.

	4. Shower:
	a. Capacity: Not less than 20 gpm for at least 15 minutes.
	b. Supply Piping: NPS 1 with flow regulator and stay-open control valve.
	c. Control-Valve Actuator: [Pull rod] [Treadle] <Insert actuator>.
	d. Shower Head: 8-inch-minimum diameter, [chrome-plated brass or stainless steel] [plastic].
	e. Mounting: Pedestal.

	5. Eyewash Unit:
	a. Capacity: Not less than 0.4 gpm for at least 15 minutes.
	b. Supply Piping: NPS 1/2 with flow regulator and stay-open control valve.
	c. Control-Valve Actuator: Paddle.
	d. Spray-Head Assembly: Two receptor-mounted spray heads.
	e. Receptor: [Chrome-plated brass or stainless steel] [Plastic] bowl.
	f. Mounting: Attached shower pedestal.
	g. Drench-Hose Option: May be provided instead of eyewash unit.
	1) Capacity: Not less than 0.4 gpm for at least 15 minutes.
	2) Drench Hose: Handheld spray head with squeeze-handle actuator and hose.
	3) Mounting: Bracket on shower pedestal.


	6. Accessories:
	a. Electric alarm with flashing light and horn.
	b. Thermostatic mixing valve assembly including ball valve shutoffs and outlet temperature gauge.
	c. Flow switch; single pole.
	d. Modesty curtain.
	e. Magnetically actuated proximity switch.
	f. 60-inch pull rod.
	g. <Insert size> stainless steel ball valve.
	h. <Insert accessory>.


	B. Combination Units - Emergency Shower with Eyewash, Accessible, Plumbed: <Insert drawing designation>.
	1. <Double click here to find, evaluate, and insert list of manufacturers and products.>
	2. Source Limitations: Obtain combination units, emergency shower with eyewash, accessible, plumbed, from single manufacturer.
	3. Piping:
	a. Material: [Galvanized steel] [Chrome-plated brass or stainless steel] [PVC].
	b. Unit Supply: [NPS 1-1/4 minimum] [NPS 1-1/2].
	c. Unit Drain: Outlet at back or side near bottom.

	4. Shower:
	a. Capacity: Not less than 20 gpm for at least 15 minutes.
	b. Supply Piping: NPS 1 with flow regulator and stay-open control valve.
	c. Control-Valve Actuator: [Pull rod] <Insert actuator>.
	d. Shower Head: 8-inch-minimum diameter, [chrome-plated brass or stainless steel] [plastic].
	e. Mounting: Pedestal.

	5. Eyewash Unit:
	a. Capacity: Not less than 0.4 gpm for at least 15 minutes.
	b. Supply Piping: NPS 1/2 with flow regulator and stay-open control valve.
	c. Control-Valve Actuator: Paddle.
	d. Spray-Head Assembly: Two receptor-mounted spray heads.
	e. Receptor: [Chrome-plated brass or stainless steel] [Plastic] bowl.
	f. Mounting: Attached shower pedestal.
	g. Drench-Hose Option: May be provided instead of eyewash unit.
	1) Capacity: Not less than 0.4 gpm for at least 15 minutes.
	2) Drench Hose: Handheld spray head with squeeze-handle actuator and hose.
	3) Mounting: Bracket on shower pedestal.


	6. Accessories:
	a. Electric alarm with flashing light and horn.
	b. Thermostatic mixing valve assembly including ball valve shutoffs and outlet temperature gauge.
	c. Flow switch; single pole.
	d. Modesty curtain.
	e. Magnetically actuated proximity switch.
	f. 60-inch pull rod.
	g. <Insert size> stainless steel ball valve.
	h. <Insert accessory>.


	C. Combination Units - Emergency Shower with Eye/Face Wash, Standard, Plumbed: <Insert drawing designation>.
	1. <Double click here to find, evaluate, and insert list of manufacturers and products.>
	2. Source Limitations: Obtain combination units, emergency shower with eye/face wash, standard, plumbed, from single manufacturer.
	3. Piping:
	a. Material: [Galvanized steel] [Chrome-plated brass or stainless steel] [PVC].
	b. Unit Supply: [NPS 1-1/4 minimum] [NPS 1-1/2].
	c. Unit Drain: Outlet at back or side near bottom.

	4. Shower:
	a. Capacity: Not less than 20 gpm for at least 15 minutes.
	b. Supply Piping: NPS 1 with flow regulator and stay-open control valve.
	c. Control-Valve Actuator: [Pull rod] [Treadle] <Insert actuator>.
	d. Shower Head: 8-inch-minimum diameter, [chrome-plated brass or stainless steel] [plastic].
	e. Mounting: Pedestal.

	5. Eye/Face Wash Unit:
	a. Capacity: Not less than 3.0 gpm for at least 15 minutes.
	b. Supply Piping: NPS 1/2 with flow regulator and stay-open control valve.
	c. Control-Valve Actuator: Paddle.
	d. Spray-Head Assembly: Two or four receptor-mounted spray heads.
	e. Receptor: [Chrome-plated brass or stainless steel] [Plastic] bowl.
	f. Mounting: Attached shower pedestal.
	g. Drench-Hose Option: May be provided instead of eye/face wash unit.
	1) Capacity: Not less than 3.0 gpm for at least 15 minutes.
	2) Drench Hose: Handheld spray head with squeeze-handle actuator and hose.
	3) Mounting: Bracket on shower pedestal.


	6. Accessories:
	a. Electric alarm with flashing light and horn.
	b. Thermostatic mixing valve assembly including ball valve shutoffs and outlet temperature gauge.
	c. Flow switch; single pole.
	d. Modesty curtain.
	e. Magnetically actuated proximity switch.
	f. 60-inch pull rod.
	g. <Insert size> stainless steel ball valve.
	h. <Insert accessory>.


	D. Combination Units - Emergency Shower with Eye/Face Wash, Accessible, Plumbed: <Insert drawing designation>.
	1. <Double click here to find, evaluate, and insert list of manufacturers and products.>
	2. Source Limitations: Obtain combination units, emergency shower with eye/face wash, accessible, plumbed, from single manufacturer.
	3. Piping:
	a. Material: [Galvanized steel] [Chrome-plated brass or stainless steel] [PVC].
	b. Unit Supply: [NPS 1-1/4 minimum] [NPS 1-1/2].
	c. Unit Drain: Outlet at back or side near bottom.

	4. Shower:
	a. Capacity: Not less than 20 gpm for at least 15 minutes.
	b. Supply Piping: NPS 1 with flow regulator and stay-open control valve.
	c. Control-Valve Actuator: [Pull rod] <Insert actuator>.
	d. Shower Head: 8-inch-minimum diameter, [chrome-plated brass or stainless steel] [plastic].
	e. Mounting: Pedestal.

	5. Eye/Face Wash Unit:
	a. Capacity: Not less than 3.0 gpm for at least 15 minutes.
	b. Supply Piping: NPS 1/2 with flow regulator and stay-open control valve.
	c. Control-Valve Actuator: Paddle.
	d. Spray-Head Assembly: Two or four receptor-mounted spray heads.
	e. Receptor: [Chrome-plated brass or stainless steel] [Plastic] bowl.
	f. Mounting: Attached to shower pedestal.
	g. Drench-Hose Option: May be provided instead of eye/face wash unit.
	1) Capacity: Not less than 3.0 gpm for at least 15 minutes.
	2) Drench Hose: Handheld spray head with squeeze-handle actuator and hose.
	3) Mounting: Bracket on shower pedestal.


	6. Accessories:
	a. Electric alarm with flashing light and horn.
	b. Thermostatic mixing valve assembly including ball valve shutoffs and outlet temperature gauge.
	c. Flow switch; single pole.
	d. Modesty curtain.
	e. Magnetically actuated proximity switch.
	f. 60-inch pull rod.
	g. <Insert size> stainless steel ball valve.
	h. <Insert accessory>.


	E. Combination Units - Emergency Shower with [Eyewash] [Eye/Face Wash], Freeze Protected, Plumbed: <Insert drawing designation>.
	1. <Double click here to find, evaluate, and insert list of manufacturers and products.>
	2. Source Limitations: Obtain combination units, emergency shower with [eyewash] [eye/face wash], freeze protected, plumbed, from single manufacturer.
	3. Piping: Galvanized steel.
	a. Unit Supply: [NPS 1-1/4 minimum] [NPS 1-1/2] from bottom.

	4. Heating System: Electric, [120] [240] V ac; insulation enclosed in a protective jacket with thermometer.
	a. Heating Capacity: [10 deg F] <Insert temperature> minimum above ambient temperature.
	b. Design Ambient Temperature: <Insert temperature>.

	5. Shower:
	a. Shower Capacity: Not less than 20 gpm for at least 15 minutes.
	b. Supply Piping: NPS 1 with flow regulator and stay-open control valve.
	c. Control-Valve Actuator: [Pull rod] <Insert actuator>.
	d. Shower Head: 8-inch-minimum diameter, [chrome-plated brass or stainless steel] [plastic].
	e. Mounting: Pedestal.

	6. Eyewash Unit:
	a. Capacity: Not less than 0.4 gpm for at least 15 minutes.
	b. Supply Piping: NPS 1/2 with flow regulator and stay-open control valve.
	c. Control-Valve Actuator: [Paddle] <Insert actuator>.

	7. Eye/Face Wash Unit:
	a. Capacity: Not less than 3 gpm for at least 15 minutes.
	b. Control-Valve Actuator: [Paddle] <Insert actuator>.

	8. Accessories:
	a. Electric alarm with flashing light and horn.
	b. Thermostatic mixing valve assembly including ball valve shutoffs and outlet temperature gauge.
	c. Flow switch; single pole.
	d. Modesty curtain.
	e. Magnetically actuated proximity switch.
	f. 60-inch pull rod.
	g. <Insert size> stainless steel ball valve.
	h. <Insert accessory>.



	2.6 LABORATORY RECESSED SAFETY STATIONS
	A. Laboratory Recessed Safety Station - Emergency Eye/Face Wash with Shower, Accessible, Plumbed: <Insert drawing designation>:
	1. <Double click here to find, evaluate, and insert list of manufacturers and products.>
	2. Source Limitations: Obtain laboratory recessed safety station, emergency eye/face wash with shower, accessible, plumbed, from single manufacturer.
	3. Eye/Face Wash Unit:
	a. Capacity: Not less than 3 gpm for at least 15 minutes.
	b. Supply Piping: NPS 1/2 with flow regulator and stay-open control valve.
	c. Control-Valve Actuator: Pull handle on face of unit down from vertical to horizontal position.
	d. Spray-Head Assembly: Two or four receptor-mounted spray heads.
	e. Mounting: Wall-mounted, fully recessed, stainless steel enclosure with vandal-resistant access panel.

	4. Shower:
	a. Shower Capacity: Not less than 20 gpm for at least 15 minutes.
	b. Supply Piping: NPS 1 with flow regulator and stay-open control valve.
	c. Control-Valve Actuator: Pull handle on face of unit from up to down position.
	d. Shower Head: 8-inch-minimum diameter, [chrome-plated brass or stainless steel] [plastic].
	e. Mounting: [Horizontal from wall] [Vertical from ceiling].

	5. Accessories:
	a. Electric alarm with flashing light and horn.
	b. Thermostatic mixing valve assembly including ball valve shutoffs and outlet temperature gauge.
	c. Flow switch; single pole.
	d. Modesty curtain.
	e. Magnetically actuated proximity switch.
	f. <Insert size> stainless steel ball valve.
	g. <Insert accessory>.



	2.7 SUPPLEMENTAL EQUIPMENT
	A. Personal Eyewash Units - Self-Contained: <Insert drawing designation>.
	1. <Double click here to find, evaluate, and insert list of manufacturers and products.>
	2. Source Limitations: Obtain self-contained, personal eyewash units from single manufacturer.
	3. Capacity: Not less than 0.4 gpm.
	4. Pressure Tank: [5 gal.] <Insert value>, stainless steel, cylindrical, with pressure gage and base suitable for on-floor installation.
	5. Flushing Fluid: Medically acceptable solution manufactured and labeled in accordance with applicable regulations.
	6. Spray-Head Assembly: Chrome-plated copper alloy or stainless steel piping with flow regulator; paddle-actuated, stay-open control valve; and two spray heads mounted on tank.

	B. Drench Hoses - Deck Mounted, Plumbed: <Insert drawing designation>.
	1. <Double click here to find, evaluate, and insert list of manufacturers and products.>
	2. Source Limitations: Obtain drench hoses, deck mounted, plumbed, from single manufacturer.
	3. Capacity: Not less than 0.4 gpm for at least 15 minutes.
	4. Supply Fitting: NPS 1/2 brass with flow regulator.
	5. Drench Hose: Handheld spray head with [squeeze-handle] [push handle ball valve] actuation and hose.
	6. Mounting: In hole on deck.

	C. Drench Hoses - Wall Mounted, Plumbed: <Insert drawing designation>.
	1. <Double click here to find, evaluate, and insert list of manufacturers and products.>
	2. Source Limitations: Obtain drench hoses, wall mounted, plumbed, from single manufacturer.
	3. Capacity: Not less than 0.4 gpm for at least 15 minutes.
	4. Supply Fitting: NPS 1/2 brass with flow regulator.
	5. Drench Hose: Handheld spray head with [squeeze-handle] [push handle ball valve] actuation and hose.
	6. Mounting: Wall bracket.


	2.8 WATER-TEMPERING EQUIPMENT
	A. Water-Tempering Equipment - Hot and Cold Water: <Insert drawing designation>.
	1. <Double click here to find, evaluate, and insert list of manufacturers and products.>
	2. Source Limitations: Obtain water-tempering equipment, hot and cold water, from single manufacturer.
	3. Description: Factory-fabricated equipment with thermostatic mixing valve.
	a. Thermostatic Mixing Valve: Designed to provide [85 deg F] <Insert temperature> tepid, potable water at emergency plumbing fixtures, to maintain temperature at plus or minus [5 deg F] <Insert temperature> throughout required 15-minute test period, a...
	b. Supply Connections: For hot and cold water.


	B. Water-Tempering Equipment - Steam and Cold Water: <Insert drawing designation>.
	1. <Double click here to find, evaluate, and insert list of manufacturers and products.>
	2. Source Limitations: Obtain water-tempering equipment, steam and cold water, from single manufacturer.
	3. Description: Factory-fabricated equipment with thermostatic mixing valve.
	a. Thermostatic Mixing Valve: Designed to provide [85 deg F] <Insert temperature> tepid, potable water at emergency plumbing fixtures, to maintain temperature at plus or minus [5 deg F] <Insert temperature> throughout required 15-minute test period, a...
	b. Supply Connections: For steam and cold water.


	C. Water-Tempering Equipment - Electric: <Insert drawing designation>.
	1. <Double click here to find, evaluate, and insert list of manufacturers and products.>
	2. Source Limitations: Obtain water-tempering equipment, electric, from single manufacturer.
	3. Description: Factory-fabricated equipment with electric heating.
	a. Heating System: Electric, designed to provide [85 deg F] <Insert temperature> tepid, potable water at emergency plumbing fixtures, to maintain temperature at plus or minus [5 deg F] <Insert temperature> throughout required 15-minute test period, an...
	1) Electrical Characteristics: [208 V ac, single phase] [240 V ac, single phase] [277 V ac, single phase] [208 V ac, 3 phase] [240 V ac, 3 phase] [480 V ac, 3 phase], 60 Hz.





	PART 3 -  EXECUTION
	3.1 EXAMINATION
	A. Examine roughing-in for water[ and waste] piping systems to verify actual locations of piping connections before plumbed emergency plumbing fixture installation.
	B. Proceed with installation only after unsatisfactory conditions have been corrected.

	3.2 INSTALLATON OF EMERGENCY PLUMBING FIXTURE
	A. Assemble emergency plumbing fixture piping, fittings, control valves, and other components.
	B. Install fixtures level and plumb.
	C. Fasten fixtures to substrate.
	D. Install shutoff valves in water-supply piping to fixtures, to facilitate maintenance of equipment. Use ball or gate valve if specific type valve is not indicated. Install valves chained or locked in open position if permitted. Install valves in loc...
	1. Exceptions:
	a. Omit shutoff valve on supply to group of plumbing fixtures that includes emergency equipment.
	b. Omit shutoff valve on supply to emergency equipment if prohibited by authorities having jurisdiction.


	E. Install shutoff valve and strainer in steam piping and shutoff valve in condensate return piping. Comply with requirements for steam and condensate piping specified in Section 232213 "Steam and Condensate Heating Piping" and Section 232216 "Steam a...
	F. Install dielectric fitting in supply piping to emergency equipment if piping and equipment connections are made of different metals. Comply with requirements for dielectric fittings specified in Section 221116 "Domestic Water Piping."
	G. Install thermometers in supply and outlet piping connections to water-tempering equipment. Comply with requirements for thermometers specified in Section 220519 "Meters and Gages for Plumbing Piping."
	H. Install trap and waste piping on drain outlet of emergency equipment receptors that are indicated to be directly connected to drainage system. Comply with requirements for waste piping specified in Section 221316 "Sanitary Waste and Vent Piping."
	I. Install indirect waste piping on drain outlet of emergency equipment receptors that are indicated to be indirectly connected to drainage system. Comply with requirements for waste piping specified in Section 221316 "Sanitary Waste and Vent Piping."
	J. Install escutcheons on piping wall and ceiling penetrations in exposed, finished locations. Comply with requirements for escutcheons specified in Section 220518 "Escutcheons for Plumbing Piping."
	K. Fill self-contained fixtures with flushing fluid.

	3.3 PIPING CONNECTIONS
	A. Connect cold-water-supply piping to plumbed emergency plumbing fixtures not having water-tempering equipment. Comply with requirements for cold-water piping specified in Section 221116 "Domestic Water Piping."
	B. Connect hot- and cold-water-supply piping to hot- and cold-water, water-tempering equipment. Connect output from water-tempering equipment to emergency plumbing fixtures. Comply with requirements for hot- and cold-water piping specified in Section ...
	C. Connect steam and cold-water-supply and condensate return piping to steam and cold water-tempering equipment. Connect output from water-tempering equipment to emergency plumbing fixtures. Comply with requirements for cold-water piping specified in ...
	D. Connect cold water and electrical power to electric heating water-tempering equipment. Comply with requirements for cold-water piping specified in Section 221116 "Domestic Water Piping."
	E. Directly connect emergency plumbing fixture receptors with trapped drain outlet to sanitary waste and vent piping. Comply with requirements for waste piping specified in Section 221316 "Sanitary Waste and Vent Piping."
	F. Indirectly connect emergency plumbing fixture receptors without trapped drain outlet to sanitary waste or storm drainage piping.
	G. Where installing piping adjacent to emergency plumbing fixtures, allow space for service and maintenance of fixtures.

	3.4 ELECTRICAL CONNECTIONS
	A. Connect wiring in accordance with Section 260519 "Low-Voltage Electrical Power Conductors and Cables."
	B. Ground equipment in accordance with Section 260526 "Grounding and Bonding for Electrical Systems."
	C. Install electrical devices furnished by manufacturer, but not factory mounted in accordance with NFPA 70.
	D. Install nameplate for each electrical connection, indicating electrical equipment designation and circuit number feeding connection.
	1. Nameplate to be laminated acrylic or melamine plastic signs, as specified in Section 260553 "Identification for Electrical Systems."
	2. Nameplate to be laminated acrylic or melamine plastic signs with a black background and engraved white letters at least [1/2 inch] <Insert dimension> high.


	3.5 IDENTIFICATION
	A. Install equipment nameplates or equipment markers on emergency plumbing fixtures and equipment and equipment signs on water-tempering equipment. Comply with requirements for identification materials specified in Section 220553 "Identification for P...

	3.6 FIELD QUALITY CONTROL
	A. Mechanical-Component Testing: After plumbing connections have been made, test for compliance with requirements. Verify ability to achieve indicated capacities.
	B. Tests and Inspections:
	1. Perform each visual and mechanical inspection.
	2. Leak Test: After installation, charge system and test for leaks. Repair leaks and retest until no leaks exist.
	3. Operational Test: After electrical circuitry has been energized, start units to confirm proper unit operation.
	4. Test and adjust controls and safeties. Replace damaged and malfunctioning controls and equipment.
	5. Emergency plumbing fixtures[ and water-tempering equipment] will be considered defective if they do not pass tests and inspections.

	C. Prepare test and inspection reports.

	3.7 ADJUSTING
	A. Operate and adjust emergency plumbing fixtures and controls. Replace damaged and malfunctioning fixtures and controls.
	B. Adjust or replace fixture flow regulators for proper flow.
	C. Adjust equipment temperature settings.

	3.8 CLEANING AND PROTECTION
	A. Clean emergency plumbing fixtures with manufacturers' recommended cleaning methods and materials.
	B. Install protective covering for installed emergency plumbing fixtures and fittings.
	C. Do not allow use of emergency plumbing fixtures for temporary facilities unless approved in writing by Owner.
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	PART 1 -  GENERAL
	1.01 SUMMARY
	A. Section Includes:
	1. Metal pipe hangers and supports.
	2. Trapeze pipe hangers.
	3. Metal framing systems.
	4. Thermal-hanger shield inserts.
	5. Fastener systems.
	6. Pipe stands.
	7. Equipment supports.

	B. Related Sections:
	1. Section 23 3113 "Metal Ducts" for duct hangers and supports.


	1.02 DEFINITIONS
	A. MSS:  Manufacturers Standardization Society of The Valve and Fittings Industry Inc.

	1.03 PERFORMANCE REQUIREMENTS
	A. Structural Performance:  Hangers and supports for HVAC piping and equipment shall withstand the effects of gravity loads and stresses within limits and under conditions indicated according to ASCE/SEI 7.
	1. Design supports for multiple pipes, including pipe stands, capable of supporting combined weight of supported systems, system contents, and test water.
	2. Design equipment supports capable of supporting combined operating weight of supported equipment and connected systems and components.


	1.04 ACTION SUBMITTALS
	A. Product Data:  For each type of product indicated.
	B. Shop Drawings: Show fabrication and installation details and include calculations for the following; include Product Data for components:
	1. Trapeze pipe hangers.
	2. Metal framing systems.
	3. Pipe stands.
	4. Equipment supports.


	1.05 QUALITY ASSURANCE
	A. Structural Steel Welding Qualifications:  Qualify procedures and personnel according to AWS D1.1/D1.1M, "Structural Welding Code - Steel."
	B. Pipe Welding Qualifications:  Qualify procedures and operators according to ASME Boiler and Pressure Vessel Code.


	PART 2 -  PRODUCTS
	2.01 METAL PIPE HANGERS AND SUPPORTS
	A. Carbon-Steel Pipe Hangers and Supports:
	1. Description:  MSS SP-58, Types 1 through 58, factory-fabricated components.
	2. Galvanized Metallic Coatings:  Pregalvanized or hot dipped.
	3. Nonmetallic Coatings:  Plastic coating, jacket, or liner.
	4. Padded Hangers:  Hanger with fiberglass or other pipe insulation pad or cushion to support bearing surface of piping.
	5. Hanger Rods:  Continuous-thread rod, nuts, and washer made of stainless steel.


	2.02 TRAPEZE PIPE HANGERS
	A. Description:  MSS SP-69, Type 59, shop- or field-fabricated pipe-support assembly made from structural carbon-steel shapes with MSS SP-58 carbon-steel hanger rods, nuts, saddles, and U-bolts.

	2.03 METAL FRAMING SYSTEMS
	A. MFMA Manufacturer Metal Framing Systems:
	1. Manufacturers:  Subject to compliance with requirements, provide products by one of the following:
	a. Flex-Strut Inc.
	b. GS Metals Corp.
	c. Thomas & Betts Corporation.
	d. Unistrut Corporation; Tyco International, Ltd.
	e. Wesanco, Inc.

	2. Description:  Shop- or field-fabricated pipe-support assembly for supporting multiple parallel pipes.
	3. Standard:  MFMA-4.
	4. Channels:  Continuous slotted steel channel with inturned lips.
	5. Channel Nuts:  Formed or stamped steel nuts or other devices designed to fit into channel slot and, when tightened, prevent slipping along channel.
	6. Hanger Rods:  Continuous-thread rod, nuts, and washer made of stainless steel.
	7. Metallic Coating:  Hot-dipped galvanized.


	2.04 THERMAL-HANGER SHIELD INSERTS
	A. Manufacturers:  Subject to compliance with requirements, provide products by one of the following:
	1. Carpenter & Paterson, Inc.
	2. Clement Support Services.
	3. ERICO International Corporation.
	4. National Pipe Hanger Corporation.
	5. PHS Industries, Inc.
	6. Pipe Shields, Inc.; a subsidiary of Piping Technology & Products, Inc.
	7. Piping Technology & Products, Inc.
	8. Rilco Manufacturing Co., Inc.
	9. Value Engineered Products, Inc.

	B. Insulation-Insert Material for Cold Piping:  ASTM C 552, Type II cellular glass with 100-psig minimum compressive strength and vapor barrier.
	C. For Trapeze or Clamped Systems:  Insert and shield shall cover entire circumference of pipe.
	D. For Clevis or Band Hangers:  Insert and shield shall cover lower 180 degrees of pipe.
	E. Insert Length:  Extend 2 inches beyond sheet metal shield for piping operating below ambient air temperature.

	2.05 FASTENER SYSTEMS
	A. Powder-Actuated Fasteners:  Threaded-steel stud, for use in hardened portland cement concrete with pull-out, tension, and shear capacities appropriate for supported loads and building materials where used.

	2.06 PIPE STANDS
	A. General Requirements for Pipe Stands:  Shop- or field-fabricated assemblies made of manufactured corrosion-resistant components to support roof-mounted piping.
	B. High-Type, Multiple-Pipe Stand:
	1. Description:  Assembly of bases, vertical and horizontal members, and pipe supports, for roof installation without membrane penetration.
	2. Bases:  One or more; plastic.
	3. Vertical Members:  Two or more protective-coated-steel channels.
	4. Horizontal Member:  Protective-coated-steel channel.
	5. Pipe Supports:  Galvanized-steel, clevis-type pipe hangers.


	2.07 EQUIPMENT SUPPORTS
	A. Description:  Welded, shop- or field-fabricated equipment support made from structural carbon-steel shapes.

	2.08 MISCELLANEOUS MATERIALS
	A. Structural Steel:  ASTM A 36/A 36M, carbon-steel plates, shapes, and bars; black and galvanized.
	B. Grout:  ASTM C 1107, factory-mixed and -packaged, dry, hydraulic-cement, nonshrink and nonmetallic grout; suitable for interior and exterior applications.
	1. Properties:  Nonstaining, noncorrosive, and nongaseous.
	2. Design Mix:  5000-psi, 28-day compressive strength.



	PART 3 -  EXECUTION
	3.01 HANGER AND SUPPORT INSTALLATION
	A. Metal Pipe-Hanger Installation:  Comply with MSS SP-69 and MSS SP-89.  Install hangers, supports, clamps, and attachments as required to properly support piping from the building structure.
	B. Metal Trapeze Pipe-Hanger Installation:  Comply with MSS SP-69 and MSS SP-89.  Arrange for grouping of parallel runs of horizontal piping, and support together on field-fabricated trapeze pipe hangers.
	1. Pipes of Various Sizes:  Support together and space trapezes for smallest pipe size or install intermediate supports for smaller diameter pipes as specified for individual pipe hangers.
	2. Field fabricate from ASTM A 36/A 36M, carbon-steel shapes selected for loads being supported.  Weld steel according to AWS D1.1/D1.1M.

	C. Metal Framing System Installation:  Arrange for grouping of parallel runs of piping, and support together on field-assembled metal framing systems.
	D. Thermal-Hanger Shield Installation:  Install in pipe hanger or shield for insulated piping.
	E. Fastener System Installation:
	1. Install powder-actuated fasteners for use in lightweight concrete or concrete slabs less than 4 inches thick in concrete after concrete is placed and completely cured.  Use operators that are licensed by powder-actuated tool manufacturer.  Install ...

	F. Pipe Stand Installation:
	1. Pipe Stand Types except Curb-Mounted Type:  Assemble components and mount on smooth roof surface.  Do not penetrate roof membrane.

	G. Install hangers and supports complete with necessary attachments, inserts, bolts, rods, nuts, washers, and other accessories.
	H. Equipment Support Installation:  Fabricate from welded-structural-steel shapes.
	I. Install lateral bracing with pipe hangers and supports to prevent swaying.
	J. Load Distribution:  Install hangers and supports so that piping live and dead loads and stresses from movement will not be transmitted to connected equipment.
	K. Pipe Slopes:  Install hangers and supports to provide indicated pipe slopes and to not exceed maximum pipe deflections allowed by ASME B31.9 for building services piping.
	L. Insulated Piping:
	1. Attach clamps and spacers to piping.
	a. Piping Operating above Ambient Air Temperature:  Clamp may project through insulation.
	b. Piping Operating below Ambient Air Temperature:  Use thermal-hanger shield insert with clamp sized to match OD of insert.
	c. Do not exceed pipe stress limits allowed by ASME B31.9 for building services piping.

	2. Install MSS SP-58, Type 39, protection saddles if insulation without vapor barrier is indicated.  Fill interior voids with insulation that matches adjoining insulation.
	a. Option:  Thermal-hanger shield inserts may be used.  Include steel weight-distribution plate for pipe NPS 4 and larger if pipe is installed on rollers.

	3. Install MSS SP-58, Type 40, protective shields on cold piping with vapor barrier.  Shields shall span an arc of 180 degrees.
	a. Option:  Thermal-hanger shield inserts may be used.  Include steel weight-distribution plate for pipe NPS 4 and larger if pipe is installed on rollers.

	4. Shield Dimensions for Pipe:  Not less than the following:
	a. NPS 1/4 to NPS 3-1/2:  12 inches long and 0.048 inch thick.

	5. Thermal-Hanger Shields:  Install with insulation same thickness as piping insulation.


	3.02 EQUIPMENT SUPPORTS
	A. Fabricate structural-steel stands to suspend equipment from structure overhead or to support equipment above floor.
	B. Grouting:  Place grout under supports for equipment and make bearing surface smooth.
	C. Provide lateral bracing, to prevent swaying, for equipment supports.

	3.03 METAL FABRICATIONS
	A. Cut, drill, and fit miscellaneous metal fabrications for trapeze pipe hangers and equipment supports.
	B. Fit exposed connections together to form hairline joints.  Field weld connections that cannot be shop welded because of shipping size limitations.
	C. Field Welding:  Comply with AWS D1.1/D1.1M procedures for shielded, metal arc welding; appearance and quality of welds; and methods used in correcting welding work; and with the following:
	1. Use materials and methods that minimize distortion and develop strength and corrosion resistance of base metals.
	2. Obtain fusion without undercut or overlap.
	3. Remove welding flux immediately.
	4. Finish welds at exposed connections so no roughness shows after finishing and so contours of welded surfaces match adjacent contours.


	3.04 ADJUSTING
	A. Hanger Adjustments:  Adjust hangers to distribute loads equally on attachments and to achieve indicated slope of pipe.
	B. Trim excess length of continuous-thread hanger and support rods to 1-1/2 inches.

	3.05 HANGER AND SUPPORT SCHEDULE
	A. Specific hanger and support requirements are in Sections specifying piping systems and equipment.
	B. Comply with MSS SP-69 for pipe-hanger selections and applications that are not specified in piping system Sections.
	C. Use hangers and supports with galvanized metallic coatings for piping and equipment that will not have field-applied finish.
	D. Use nonmetallic coatings on attachments for electrolytic protection where attachments are in direct contact with copper tubing.
	E. Use copper-plated pipe hangers and copper or stainless-steel attachments for copper piping and tubing.
	F. Use padded hangers for piping that is subject to scratching.
	G. Use thermal-hanger shield inserts for insulated piping and tubing.
	H. Horizontal-Piping Hangers and Supports:  Unless otherwise indicated and except as specified in piping system Sections, install the following types:
	1. Adjustable, Steel Clevis Hangers (MSS Type 1):  For suspension of noninsulated or insulated, stationary pipes NPS 1/2 to NPS 30.
	2. Carbon- or Alloy-Steel, Double-Bolt Pipe Clamps (MSS Type 3):  For suspension of pipes NPS 3/4 to NPS 36, requiring clamp flexibility and up to 4 inches of insulation.
	3. Steel Pipe Clamps (MSS Type 4):  For suspension of cold and hot pipes NPS 1/2 to NPS 24 if little or no insulation is required.
	4. Pipe Hangers (MSS Type 5):  For suspension of pipes NPS 1/2 to NPS 4, to allow off-center closure for hanger installation before pipe erection.
	5. Extension Hinged or Two-Bolt Split Pipe Clamps (MSS Type 12):  For suspension of noninsulated, stationary pipes NPS 3/8 to NPS 3.

	I. Vertical-Piping Clamps:  Unless otherwise indicated and except as specified in piping system Sections, install the following types:
	1. Extension Pipe or Riser Clamps (MSS Type 8):  For support of pipe risers NPS 3/4 to NPS 24.
	2. Carbon- or Alloy-Steel Riser Clamps (MSS Type 42):  For support of pipe risers NPS 3/4 to NPS 24 if longer ends are required for riser clamps.

	J. Hanger-Rod Attachments:  Unless otherwise indicated and except as specified in piping system Sections, install the following types:
	1. Steel Turnbuckles (MSS Type 13):  For adjustment up to 6 inches for heavy loads.
	2. Steel Clevises (MSS Type 14):  For 120 to 450 deg F piping installations.
	3. Swivel Turnbuckles (MSS Type 15):  For use with MSS Type 11, split pipe rings.
	4. Malleable-Iron Sockets (MSS Type 16):  For attaching hanger rods to various types of building attachments.
	5. Steel Weldless Eye Nuts (MSS Type 17):  For 120 to 450 deg F piping installations.

	K. Building Attachments:  Unless otherwise indicated and except as specified in piping system Sections, install the following types:
	1. Steel or Malleable Concrete Inserts (MSS Type 18):  For upper attachment to suspend pipe hangers from concrete ceiling.
	2. Top-Beam C-Clamps (MSS Type 19):  For use under roof installations with bar-joist construction, to attach to top flange of structural shape.
	3. Center-Beam Clamps (MSS Type 21):  For attaching to center of bottom flange of beams.
	4. Welded Beam Attachments (MSS Type 22):  For attaching to bottom of beams if loads are considerable and rod sizes are large.
	5. C-Clamps (MSS Type 23):  For structural shapes.
	6. Top-Beam Clamps (MSS Type 25):  For top of beams if hanger rod is required tangent to flange edge.
	7. Welded-Steel Brackets:  For support of pipes from below or for suspending from above by using clip and rod.  Use one of the following for indicated loads:
	a. Light (MSS Type 31):  750 lb.
	b. Medium (MSS Type 32):  1500 lb.
	c. Heavy (MSS Type 33):  3000 lb.

	8. Side-Beam Brackets (MSS Type 34):  For sides of steel or wooden beams.
	9. Horizontal Travelers (MSS Type 58):  For supporting piping systems subject to linear horizontal movement where headroom is limited.

	L. Saddles and Shields:  Unless otherwise indicated and except as specified in piping system Sections, install the following types:
	1. Steel-Pipe-Covering Protection Saddles (MSS Type 39):  To fill interior voids with insulation that matches adjoining insulation.
	2. Protection Shields (MSS Type 40):  Of length recommended in writing by manufacturer to prevent crushing insulation.
	3. Thermal-Hanger Shield Inserts:  For supporting insulated pipe.

	M. Comply with MSS SP-69 for trapeze pipe-hanger selections and applications that are not specified in piping system Sections.
	N. Comply with MFMA-103 for metal framing system selections and applications that are not specified in piping system Sections.
	O. Use powder-actuated fasteners instead of building attachments where required in concrete construction.
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	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. Section Includes:
	1. Equipment labels.
	2. Pipe labels.
	3. Duct labels.
	4. Valve tags.


	1.3 ACTION SUBMITTALS
	A. Product Data:  For each type of product indicated.
	B. Equipment Label Schedule:  Include a listing of all equipment to be labeled with the proposed content for each label.
	C. Valve numbering scheme.
	D. Valve Schedules:  For each piping system to include in maintenance manuals.

	1.4 COORDINATION
	A. Coordinate installation of identifying devices with completion of covering and painting of surfaces where devices are to be applied.
	B. Coordinate installation of identifying devices with locations of access panels and doors.
	C. Install identifying devices before installing acoustical ceilings and similar concealment.


	PART 2 -  PRODUCTS
	2.1 EQUIPMENT LABELS
	A. Plastic Labels for Equipment:
	1. Material and Thickness:  Multilayer, multicolor, plastic labels for mechanical engraving, 1/8 inch thick, and having predrilled holes for attachment hardware.
	2. Letter Color:  White.
	3. Background Color:  Black.
	4. Maximum Temperature:  Able to withstand temperatures up to 160 deg F.
	5. Minimum Label Size:  Length and width vary for required label content, but not less than 2-1/2 by 3/4 inch.
	6. Minimum Letter Size:  1/4 inch for name of units if viewing distance is less than 24 inches, 1/2 inch for viewing distances up to 72 inches, and proportionately larger lettering for greater viewing distances.  Include secondary lettering two-thirds...
	7. Fasteners:  Stainless-steel rivets or self-tapping screws.
	8. Adhesive:  Contact-type permanent adhesive, compatible with label and with substrate.

	B. Label Content:  Include equipment's Drawing designation or unique equipment number, Drawing numbers where equipment is indicated (plans, details, and schedules), plus the Specification Section number and title where equipment is specified.
	C. Equipment Label Schedule:  For each item of equipment to be labeled, on 8-1/2-by-11-inch bond paper.  Tabulate equipment identification number and identify Drawing numbers where equipment is indicated (plans, details, and schedules), plus the Speci...

	2.2 PIPE LABELS
	A. General Requirements for Manufactured Pipe Labels:  Preprinted, color-coded, with lettering indicating service, and showing flow direction.
	B. Self-Adhesive Pipe Labels:  Printed plastic with contact-type, permanent-adhesive backing.
	C. Pipe Label Contents:  Include identification of piping service using same designations or abbreviations as used on Drawings, pipe size, and an arrow indicating flow direction.
	1. Flow-Direction Arrows:  Integral with piping system service lettering to accommodate both directions or as separate unit on each pipe label to indicate flow direction.
	2. Lettering Size:  At least 1-1/2 inches.


	2.3 DUCT LABELS
	A. Material and Thickness:  Multilayer, multicolor, plastic labels for mechanical engraving, 1/16 inch thick, and having predrilled holes for attachment hardware.
	B. Letter Color:  Black.
	C. Background Color:  Yellow.
	D. Maximum Temperature:  Able to withstand temperatures up to 160 deg F.
	E. Minimum Label Size:  Length and width vary for required label content, but not less than 2-1/2 by 3/4 inch.
	F. Minimum Letter Size:  1/4 inch for name of units if viewing distance is less than 24 inches, 1/2 inch for viewing distances up to 72 inches, and proportionately larger lettering for greater viewing distances.  Include secondary lettering two-thirds...
	G. Fasteners:  Stainless-steel rivets or self-tapping screws.
	H. Adhesive:  Contact-type permanent adhesive, compatible with label and with substrate.
	I. Duct Label Contents:  Include identification of duct service using same designations or abbreviations as used on Drawings, duct size, and an arrow indicating flow direction.
	1. Flow-Direction Arrows:  Integral with duct system service lettering to accommodate both directions, or as separate unit on each duct label to indicate flow direction.
	2. Lettering Size:  At least 1-1/2 inches.


	2.4 VALVE TAGS
	A. Valve Tags:  Stamped or engraved with 1/4-inch letters for piping system abbreviation and 1/2-inch numbers.
	1. Tag Material:  Stainless steel, 0.025-inch minimum thickness, and having predrilled or stamped holes for attachment hardware.
	2. Fasteners:  Brass wire-link or beaded chain; or S-hook.

	B. Valve Schedules:  For each piping system, on 8-1/2-by-11-inch bond paper.  Tabulate valve number, piping system, system abbreviation (as shown on valve tag), location of valve (room or space), normal-operating position (open, closed, or modulating)...
	1. Valve-tag schedule shall be included in operation and maintenance data.



	PART 3 -  EXECUTION
	3.1 PREPARATION
	A. Clean piping and equipment surfaces of substances that could impair bond of identification devices, including dirt, oil, grease, release agents, and incompatible primers, paints, and encapsulants.

	3.2 EQUIPMENT LABEL INSTALLATION
	A. Install or permanently fasten labels on each major item of mechanical equipment.
	B. Locate equipment labels where accessible and visible.

	3.3 DUCT LABEL INSTALLATION
	A. Install self-adhesive duct labels with permanent adhesive on air ducts in the following color codes:
	1. Blue:  For cold-air supply ducts.
	2. Yellow:  For hot-air supply ducts.
	3. Green:  For exhaust-, outside-, relief-, return-, and mixed-air ducts.
	4. ASME A13.1 Colors and Designs:  For hazardous material exhaust.

	B. Locate labels near points where ducts enter into concealed spaces and at maximum intervals of 50 feet in each space where ducts are exposed or concealed by removable ceiling system.
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	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. Section Includes:
	1. Balancing Air Systems:
	a. Variable-air-volume systems.

	2. Balancing Hydronic Piping Systems:
	a. Variable-flow hydronic systems.



	1.3 DEFINITIONS
	A. AABC:  Associated Air Balance Council.
	B. NEBB:  National Environmental Balancing Bureau.
	C. TAB:  Testing, adjusting, and balancing.
	D. TABB:  Testing, Adjusting, and Balancing Bureau.

	1.4 INFORMATIONAL SUBMITTALS
	A. Certified TAB reports.
	B. Sample report forms.
	C. Instrument calibration reports, to include the following:
	1. Instrument type and make.
	2. Serial number.
	3. Application.
	4. Dates of use.
	5. Dates of calibration.


	1.5 QUALITY ASSURANCE
	A. TAB Contractor Qualifications:  Engage a TAB entity certified by AABC NEBB or TABB.
	B. Certify TAB field data reports and perform the following:
	1. Review field data reports to validate accuracy of data and to prepare certified TAB reports.
	2. Certify that the TAB team complied with the approved TAB plan and the procedures specified and referenced in this Specification.

	C. TAB Report Forms:  Use standard TAB contractor's forms approved by Architect.
	D. Instrumentation Type, Quantity, Accuracy, and Calibration:  As described in ASHRAE 111, Section 5, "Instrumentation."
	E. ASHRAE Compliance:  Applicable requirements in ASHRAE 62.1, Section 7.2.2 - "Air Balancing."
	F. ASHRAE/IESNA Compliance:  Applicable requirements in ASHRAE/IESNA 90.1, Section 6.7.2.3 - "System Balancing."

	1.6 PROJECT CONDITIONS
	A. Full Owner Occupancy:  Owner will occupy the site and existing building during entire TAB period.  Cooperate with Owner during TAB operations to minimize conflicts with Owner's operations.
	B. Partial Owner Occupancy:  Owner may occupy completed areas of building before Substantial Completion.  Cooperate with Owner during TAB operations to minimize conflicts with Owner's operations.


	PART 2 -  PRODUCTS (Not Applicable)
	PART 3 -  EXECUTION
	3.1 EXAMINATION
	A. Examine the Contract Documents to become familiar with Project requirements and to discover conditions in systems' designs that may preclude proper TAB of systems and equipment.
	B. Examine systems for installed balancing devices, such as test ports, gage cocks, thermometer wells, flow-control devices, balancing valves and fittings, and manual volume dampers.  Verify that locations of these balancing devices are accessible.
	C. Examine the approved submittals for HVAC systems and equipment.
	D. Examine design data including HVAC system descriptions, statements of design assumptions for environmental conditions and systems' output, and statements of philosophies and assumptions about HVAC system and equipment controls.
	E. Examine ceiling plenums air plenums used for supply, return, or relief air to verify that they meet the leakage class of connected ducts as specified in Section 233113 "Metal Ducts" and are properly separated from adjacent areas.  Verify that penet...
	F. Examine equipment performance data including fan and pump curves.
	1. Relate performance data to Project conditions and requirements, including system effects that can create undesired or unpredicted conditions that cause reduced capacities in all or part of a system.
	2. Calculate system-effect factors to reduce performance ratings of HVAC equipment when installed under conditions different from the conditions used to rate equipment performance.  To calculate system effects for air systems, use tables and charts fo...

	G. Examine system and equipment installations and verify that field quality-control testing, cleaning, and adjusting specified in individual Sections have been performed.
	H. Examine test reports specified in individual system and equipment Sections.
	I. Examine HVAC equipment and filters and verify that bearings are greased, belts are aligned and tight, and equipment with functioning controls is ready for operation.
	J. Examine terminal units, such as variable-air-volume boxes, and verify that they are accessible and their controls are connected and functioning.
	K. Examine strainers.  Verify that startup screens are replaced by permanent screens with indicated perforations.
	L. Examine three-way valves for proper installation for their intended function of diverting or mixing fluid flows.
	M. Examine heat-transfer coils for correct piping connections and for clean and straight fins.
	N. Examine system pumps to ensure absence of entrained air in the suction piping.
	O. Examine operating safety interlocks and controls on HVAC equipment.
	P. Report deficiencies discovered before and during performance of TAB procedures.  Observe and record system reactions to changes in conditions.  Record default set points if different from indicated values.

	3.2 PREPARATION
	A. Prepare a TAB plan that includes strategies and step-by-step procedures.
	B. Complete system-readiness checks and prepare reports. Verify the following:
	1. Permanent electrical-power wiring is complete.
	2. Hydronic systems are filled, clean, and free of air.
	3. Automatic temperature-control systems are operational.
	4. Equipment and duct access doors are securely closed.
	5. Balance, smoke, and fire dampers are open.
	6. Isolating and balancing valves are open and control valves are operational.
	7. Ceilings are installed in critical areas where air-pattern adjustments are required and access to balancing devices is provided.
	8. Windows and doors can be closed so indicated conditions for system operations can be met.


	3.3 GENERAL PROCEDURES FOR TESTING AND BALANCING
	A. Perform testing and balancing procedures on each system according to the procedures contained in AABC's "National Standards for Total System Balance" and in this Section.
	1. Comply with requirements in ASHRAE 62.1, Section 7.2.2 - "Air Balancing."

	B. Cut insulation, ducts, pipes, and equipment cabinets for installation of test probes to the minimum extent necessary for TAB procedures.
	1. After testing and balancing, patch probe holes in ducts with same material and thickness as used to construct ducts.
	2. After testing and balancing, install test ports and duct access doors that comply with requirements in Section 233300 "Air Duct Accessories."
	3. Install and join new insulation that matches removed materials.  Restore insulation, coverings, vapor barrier, and finish according to Section 230713 "Duct Insulation," Section 230716 "HVAC Equipment Insulation," and Section 230719 "HVAC Piping Ins...

	C. Mark equipment and balancing devices, including damper-control positions, valve position indicators, fan-speed-control levers, and similar controls and devices, with paint or other suitable, permanent identification material to show final settings.
	D. Take and report testing and balancing measurements in inch-pound (IP) units.

	3.4 GENERAL PROCEDURES FOR BALANCING AIR SYSTEMS
	A. Prepare test reports for both fans and outlets.  Obtain manufacturer's outlet factors and recommended testing procedures.  Crosscheck the summation of required outlet volumes with required fan volumes.
	B. Prepare schematic diagrams of systems' "as-built" duct layouts.
	C. For variable-air-volume systems, develop a plan to simulate diversity.
	D. Determine the best locations in main and branch ducts for accurate duct-airflow measurements.
	E. Check airflow patterns from the outdoor-air louvers and dampers and the return- and exhaust-air dampers through the supply-fan discharge and mixing dampers.
	F. Locate start-stop and disconnect switches, electrical interlocks, and motor starters.
	G. Verify that motor starters are equipped with properly sized thermal protection.
	H. Check dampers for proper position to achieve desired airflow path.
	I. Check for airflow blockages.
	J. Check condensate drains for proper connections and functioning.
	K. Check for proper sealing of air-handling-unit components.
	L. Verify that air duct system is sealed as specified in Section 233113 "Metal Ducts."

	3.5 PROCEDURES FOR MOTORS
	A. Motors, 1/2 HP and Larger:  Test at final balanced conditions and record the following data:
	1. Manufacturer's name, model number, and serial number.
	2. Motor horsepower rating.
	3. Motor rpm.
	4. Efficiency rating.
	5. Nameplate and measured voltage, each phase.
	6. Nameplate and measured amperage, each phase.
	7. Starter thermal-protection-element rating.

	B. Motors Driven by Variable-Frequency Controllers:  Test for proper operation at speeds varying from minimum to maximum.  Test the manual bypass of the controller to prove proper operation.  Record observations including name of controller manufactur...
	C. Measure, adjust, and record the following data for each electric heating coil:
	1. Nameplate data.
	2. Airflow.
	3. Entering- and leaving-air temperature at full load.
	4. Voltage and amperage input of each phase at full load and at each incremental stage.
	5. Calculated kilowatt at full load.
	6. Fuse or circuit-breaker rating for overload protection.

	D. Measure, adjust, and record the following data for each refrigerant coil:
	1. Dry-bulb temperature of entering and leaving air.
	2. Wet-bulb temperature of entering and leaving air.
	3. Airflow.
	4. Air pressure drop.
	5. Refrigerant suction pressure and temperature.


	3.6 PROCEDURES FOR TESTING, ADJUSTING, AND BALANCING EXISTING SYSTEMS
	A. Perform a preconstruction inspection of existing equipment that is to remain and be reused.
	1. Measure and record the operating speed, airflow, and static pressure of each fan.
	2. Measure motor voltage and amperage.  Compare the values to motor nameplate information.
	3. Check the refrigerant charge.
	4. Check the condition of filters.
	5. Check the condition of coils.
	6. Check the operation of the drain pan and condensate-drain trap.
	7. Check bearings and other lubricated parts for proper lubrication.
	8. Report on the operating condition of the equipment and the results of the measurements taken.  Report deficiencies.

	B. Before performing testing and balancing of existing systems, inspect existing equipment that is to remain and be reused to verify that existing equipment has been cleaned and refurbished.  Verify the following:
	1. New filters are installed.
	2. Coils are clean and fins combed.
	3. Drain pans are clean.
	4. Fans are clean.
	5. Bearings and other parts are properly lubricated.
	6. Deficiencies noted in the preconstruction report are corrected.

	C. Perform testing and balancing of existing systems to the extent that existing systems are affected by the renovation work.
	1. Compare the indicated airflow of the renovated work to the measured fan airflows, and determine the new fan speed and the face velocity of filters and coils.
	2. Verify that the indicated airflows of the renovated work result in filter and coil face velocities and fan speeds that are within the acceptable limits defined by equipment manufacturer.
	3. If calculations increase or decrease the air flow rates and water flow rates by more than 5 percent, make equipment adjustments to achieve the calculated rates.  If increase or decrease is 5 percent or less, equipment adjustments are not required.
	4. Balance each air outlet.


	3.7 TOLERANCES
	A. Set HVAC system's air flow rates and water flow rates within the following tolerances:
	1. Supply, Return, and Exhaust Fans and Equipment with Fans:  Plus or minus 10 percent.
	2. Air Outlets and Inlets:  Plus or minus 10 percent.


	3.8 FINAL REPORT
	A. General:  Prepare a certified written report; tabulate and divide the report into separate sections for tested systems and balanced systems.
	1. Include a certification sheet at the front of the report's binder, signed and sealed by the certified testing and balancing engineer.
	2. Include a list of instruments used for procedures, along with proof of calibration.

	B. Final Report Contents:  In addition to certified field-report data, include the following:
	1. Pump curves.
	2. Fan curves.
	3. Manufacturers' test data.
	4. Field test reports prepared by system and equipment installers.
	5. Other information relative to equipment performance; do not include Shop Drawings and product data.

	C. General Report Data:  In addition to form titles and entries, include the following data:
	1. Title page.
	2. Name and address of the TAB contractor.
	3. Project name.
	4. Project location.
	5. Architect's name and address.
	6. Engineer's name and address.
	7. Contractor's name and address.
	8. Report date.
	9. Signature of TAB supervisor who certifies the report.
	10. Table of Contents with the total number of pages defined for each section of the report.  Number each page in the report.
	11. Summary of contents including the following:
	a. Indicated versus final performance.
	b. Notable characteristics of systems.
	c. Description of system operation sequence if it varies from the Contract Documents.

	12. Nomenclature sheets for each item of equipment.
	13. Data for terminal units, including manufacturer's name, type, size, and fittings.
	14. Notes to explain why certain final data in the body of reports vary from indicated values.
	15. Test conditions for fans and pump performance forms including the following:
	a. Settings for outdoor-, return-, and exhaust-air dampers.
	b. Conditions of filters.
	c. Cooling coil, wet- and dry-bulb conditions.
	d. Face and bypass damper settings at coils.
	e. Fan drive settings including settings and percentage of maximum pitch diameter.
	f. Inlet vane settings for variable-air-volume systems.
	g. Settings for supply-air, static-pressure controller.
	h. Other system operating conditions that affect performance.


	D. System Diagrams:  Include schematic layouts of air and hydronic distribution systems.  Present each system with single-line diagram and include the following:
	1. Quantities of outdoor, supply, return, and exhaust airflows.
	2. Duct, outlet, and inlet sizes.
	3. Pipe and valve sizes and locations.
	4. Terminal units.
	5. Balancing stations.
	6. Position of balancing devices.

	E. Air-Handling-Unit Test Reports:  For air-handling units with coils, include the following:
	1. Unit Data:
	a. Unit identification.
	b. Location.
	c. Make and type.
	d. Model number and unit size.
	e. Manufacturer's serial number.
	f. Unit arrangement and class.
	g. Discharge arrangement.
	h. Sheave make, size in inches, and bore.
	i. Center-to-center dimensions of sheave, and amount of adjustments in inches.
	j. Number, make, and size of belts.
	k. Number, type, and size of filters.

	2. Motor Data:
	a. Motor make, and frame type and size.
	b. Horsepower and rpm.
	c. Volts, phase, and hertz.
	d. Full-load amperage and service factor.
	e. Sheave make, size in inches, and bore.
	f. Center-to-center dimensions of sheave, and amount of adjustments in inches.

	3. Test Data (Indicated and Actual Values):
	a. Total air flow rate in cfm.
	b. Total system static pressure in inches wg.
	c. Fan rpm.
	d. Discharge static pressure in inches wg.
	e. Filter static-pressure differential in inches wg.
	f. Preheat-coil static-pressure differential in inches wg.
	g. Cooling-coil static-pressure differential in inches wg.
	h. Heating-coil static-pressure differential in inches wg.
	i. Outdoor airflow in cfm.
	j. Return airflow in cfm.
	k. Outdoor-air damper position.
	l. Return-air damper position.
	m. Vortex damper position.


	F. Fan Test Reports:  For supply, return, and exhaust fans, include the following:
	1. Fan Data:
	a. System identification.
	b. Location.
	c. Make and type.
	d. Model number and size.
	e. Manufacturer's serial number.
	f. Arrangement and class.
	g. Sheave make, size in inches, and bore.
	h. Center-to-center dimensions of sheave, and amount of adjustments in inches.

	2. Motor Data:
	a. Motor make, and frame type and size.
	b. Horsepower and rpm.
	c. Volts, phase, and hertz.
	d. Full-load amperage and service factor.
	e. Sheave make, size in inches, and bore.
	f. Center-to-center dimensions of sheave, and amount of adjustments in inches.
	g. Number, make, and size of belts.

	3. Test Data (Indicated and Actual Values):
	a. Total airflow rate in cfm.
	b. Total system static pressure in inches wg.
	c. Fan rpm.
	d. Discharge static pressure in inches wg.
	e. Suction static pressure in inches wg.


	G. Air-Terminal-Device Reports:
	1. Unit Data:
	a. System and air-handling unit identification.
	b. Location and zone.
	c. Apparatus used for test.
	d. Area served.
	e. Make.
	f. Number from system diagram.
	g. Type and model number.
	h. Size.
	i. Effective area in sq. ft..

	2. Test Data (Indicated and Actual Values):
	a. Air flow rate in cfm.
	b. Air velocity in fpm.
	c. Preliminary air flow rate as needed in cfm.
	d. Preliminary velocity as needed in fpm.
	e. Final air flow rate in cfm.
	f. Final velocity in fpm.
	g. Space temperature in deg F.


	H. Instrument Calibration Reports:
	1. Report Data:
	a. Instrument type and make.
	b. Serial number.
	c. Application.
	d. Dates of use.
	e. Dates of calibration.
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	PART 1 -  GENERAL
	1.1 SUMMARY
	A. Section includes insulating the following duct services:
	1. Indoor, concealed supply and outdoor air.
	2. Indoor, exposed supply and outdoor air.


	1.2 ACTION SUBMITTALS
	A. Product Data:  For each type of product indicated.  Include thermal conductivity, water-vapor permeance thickness, and jackets (both factory- and field-applied if any).

	1.3 QUALITY ASSURANCE
	A. Installer Qualifications:  Skilled mechanics who have successfully completed an apprenticeship program or another craft training program certified by the Department of Labor, Bureau of Apprenticeship and Training.
	B. Surface-Burning Characteristics:  For insulation and related materials, as determined by testing identical products according to ASTM E 84, by a testing agency acceptable to authorities having jurisdiction.  Factory label insulation and jacket mate...
	1. Insulation Installed Indoors:  Flame-spread index of 25 or less, and smoke-developed index of 50 or less.
	2. Insulation Installed Outdoors:  Flame-spread index of 75 or less, and smoke-developed index of 150 or less.


	1.4 DELIVERY, STORAGE, AND HANDLING
	A. Packaging:  Insulation material containers shall be marked by manufacturer with appropriate ASTM standard designation, type and grade, and maximum use temperature.

	1.5 COORDINATION
	A. Coordinate sizes and locations of supports, hangers, and insulation shields specified in Section 230529 "Hangers and Supports for HVAC Piping and Equipment."
	B. Coordinate clearance requirements with duct Installer for duct insulation application.  Before preparing ductwork Shop Drawings, establish and maintain clearance requirements for installation of insulation and field-applied jackets and finishes and...
	C. Coordinate installation and testing of heat tracing.

	1.6 SCHEDULING
	A. Schedule insulation application after pressure testing systems and, where required, after installing and testing heat tracing.  Insulation application may begin on segments that have satisfactory test results.
	B. Complete installation and concealment of plastic materials as rapidly as possible in each area of construction.


	PART 2 -  PRODUCTS
	2.1 INSULATION MATERIALS
	A. Comply with requirements in "Duct Insulation Schedule, General," "Indoor Duct and Plenum Insulation Schedule," and "Aboveground, Outdoor Duct and Plenum Insulation Schedule" articles for where insulating materials shall be applied.
	B. Products shall not contain asbestos, lead, mercury, or mercury compounds.
	C. Products that come in contact with stainless steel shall have a leachable chloride content of less than 50 ppm when tested according to ASTM C 871.
	D. Insulation materials for use on austenitic stainless steel shall be qualified as acceptable according to ASTM C 795.
	E. Mineral-Fiber Blanket Insulation:  Mineral or glass fibers bonded with a thermosetting resin.  Comply with ASTM C 553, Type II and ASTM C 1290, Type III with factory-applied FSK jacket.  Factory-applied jacket requirements are specified in "Factory...
	1. Products:  Subject to compliance with requirements, provide one of the following:
	a. CertainTeed Corp.; SoftTouch Duct Wrap.
	b. Johns Manville; Microlite.
	c. Knauf Insulation; Friendly Feel Duct Wrap.
	d. Manson Insulation Inc.; Alley Wrap.
	e. Owens Corning; SOFTR All-Service Duct Wrap.



	2.2 FACTORY-APPLIED JACKETS
	A. Insulation system schedules indicate factory-applied jackets on various applications.  When factory-applied jackets are indicated, comply with the following:
	1. FSK Jacket:  Aluminum-foil, fiberglass-reinforced scrim with kraft-paper backing; complying with ASTM C 1136, Type II.


	2.3 TAPES
	A. FSK Tape:  Foil-face, vapor-retarder tape matching factory-applied jacket with acrylic adhesive; complying with ASTM C 1136.
	1. Products:  Subject to compliance with requirements, provide one of the following:
	a. ABI, Ideal Tape Division; 491 AWF FSK.
	b. Avery Dennison Corporation, Specialty Tapes Division; Fasson 0827.
	c. Compac Corporation; 110 and 111.
	d. Venture Tape; 1525 CW NT, 1528 CW, and 1528 CW/SQ.

	2. Width:  3 inches.
	3. Thickness:  6.5 mils.
	4. Adhesion:  90 ounces force/inch in width.
	5. Elongation:  2 percent.
	6. Tensile Strength:  40 lbf/inch in width.
	7. FSK Tape Disks and Squares:  Precut disks or squares of FSK tape.



	PART 3 -  EXECUTION
	3.1 EXAMINATION
	A. Examine substrates and conditions for compliance with requirements for installation tolerances and other conditions affecting performance of insulation application.
	1. Verify that systems to be insulated have been tested and are free of defects.
	2. Verify that surfaces to be insulated are clean and dry.

	B. Proceed with installation only after unsatisfactory conditions have been corrected.

	3.2 PREPARATION
	A. Surface Preparation:  Clean and dry surfaces to receive insulation.  Remove materials that will adversely affect insulation application.

	3.3 GENERAL INSTALLATION REQUIREMENTS
	A. Install insulation materials, accessories, and finishes with smooth, straight, and even surfaces; free of voids throughout the length of ducts and fittings.
	B. Install insulation materials, vapor barriers or retarders, jackets, and thicknesses required for each item of duct system as specified in insulation system schedules.
	C. Install accessories compatible with insulation materials and suitable for the service.  Install accessories that do not corrode, soften, or otherwise attack insulation or jacket in either wet or dry state.
	D. Install insulation with longitudinal seams at top and bottom of horizontal runs.
	E. Install multiple layers of insulation with longitudinal and end seams staggered.
	F. Keep insulation materials dry during application and finishing.
	G. Install insulation with tight longitudinal seams and end joints.  Bond seams and joints with adhesive recommended by insulation material manufacturer.
	H. Install insulation with least number of joints practical.
	I. Where vapor barrier is indicated, seal joints, seams, and penetrations in insulation at hangers, supports, anchors, and other projections with vapor-barrier mastic.
	1. Install insulation continuously through hangers and around anchor attachments.
	2. For insulation application where vapor barriers are indicated, extend insulation on anchor legs from point of attachment to supported item to point of attachment to structure.  Taper and seal ends at attachment to structure with vapor-barrier mastic.
	3. Install insert materials and install insulation to tightly join the insert.  Seal insulation to insulation inserts with adhesive or sealing compound recommended by insulation material manufacturer.

	J. Apply adhesives, mastics, and sealants at manufacturer's recommended coverage rate and wet and dry film thicknesses.
	K. Install insulation with factory-applied jackets as follows:
	1. Draw jacket tight and smooth.
	2. Cover circumferential joints with 3-inch- wide strips, of same material as insulation jacket.  Secure strips with adhesive and outward clinching staples along both edges of strip, spaced 4 inches o.c.
	3. Overlap jacket longitudinal seams at least 1-1/2 inches.  Clean and dry surface to receive self-sealing lap.  Staple laps with outward clinching staples along edge at 2 inches o.c.
	a. For below ambient services, apply vapor-barrier mastic over staples.

	4. Cover joints and seams with tape, according to insulation material manufacturer's written instructions, to maintain vapor seal.
	5. Where vapor barriers are indicated, apply vapor-barrier mastic on seams and joints and at ends adjacent to duct flanges and fittings.

	L. Cut insulation in a manner to avoid compressing insulation more than 75 percent of its nominal thickness.
	M. Finish installation with systems at operating conditions.  Repair joint separations and cracking due to thermal movement.
	N. Repair damaged insulation facings by applying same facing material over damaged areas.  Extend patches at least 4 inches beyond damaged areas.  Adhere, staple, and seal patches similar to butt joints.

	3.4 PENETRATIONS
	A. Insulation Installation at Roof Penetrations:  Install insulation continuously through roof penetrations.
	1. Seal penetrations with flashing sealant.
	2. For applications requiring only indoor insulation, terminate insulation above roof surface and seal with joint sealant.  For applications requiring indoor and outdoor insulation, install insulation for outdoor applications tightly joined to indoor ...
	3. Extend jacket of outdoor insulation outside roof flashing at least 2 inches below top of roof flashing.
	4. Seal jacket to roof flashing with flashing sealant.

	B. Insulation Installation at Aboveground Exterior Wall Penetrations:  Install insulation continuously through wall penetrations.
	1. Seal penetrations with flashing sealant.
	2. For applications requiring only indoor insulation, terminate insulation inside wall surface and seal with joint sealant.  For applications requiring indoor and outdoor insulation, install insulation for outdoor applications tightly joined to indoor...
	3. Extend jacket of outdoor insulation outside wall flashing and overlap wall flashing at least 2 inches.
	4. Seal jacket to wall flashing with flashing sealant.

	C. Insulation Installation at Interior Wall and Partition Penetrations (That Are Not Fire Rated):  Install insulation continuously through walls and partitions.
	D. Insulation Installation at Fire-Rated Wall and Partition Penetrations:  Terminate insulation at fire damper sleeves for fire-rated wall and partition penetrations.  Externally insulate damper sleeves to match adjacent insulation and overlap duct in...
	1. Comply with requirements in Section 078413 "Penetration Firestopping" for firestopping and fire-resistive joint sealers.

	E. Insulation Installation at Floor Penetrations:
	1. Duct:  For penetrations through fire-rated assemblies, terminate insulation at fire damper sleeves and externally insulate damper sleeve beyond floor to match adjacent duct insulation.  Overlap damper sleeve and duct insulation at least 2 inches.
	2. Seal penetrations through fire-rated assemblies.  Comply with requirements in Section 078413 "Penetration Firestopping."


	3.5 INSTALLATION OF MINERAL-FIBER INSULATION
	A. Blanket Insulation Installation on Ducts and Plenums:  Secure with adhesive and insulation pins.
	1. Apply adhesives according to manufacturer's recommended coverage rates per unit area, for 50 percent coverage of duct and plenum surfaces.
	2. Apply adhesive to entire circumference of ducts and to all surfaces of fittings and transitions.
	3. Install either capacitor-discharge-weld pins and speed washers or cupped-head, capacitor-discharge-weld pins on sides and bottom of horizontal ducts and sides of vertical ducts as follows:
	a. On duct sides with dimensions 18 inches and smaller, place pins along longitudinal centerline of duct.  Space 3 inches maximum from insulation end joints, and 16 inches o.c.
	b. On duct sides with dimensions larger than 18 inches, place pins 16 inches o.c. each way, and 3 inches maximum from insulation joints.  Install additional pins to hold insulation tightly against surface at cross bracing.
	c. Pins may be omitted from top surface of horizontal, rectangular ducts and plenums.
	d. Do not overcompress insulation during installation.
	e. Impale insulation over pins and attach speed washers.
	f. Cut excess portion of pins extending beyond speed washers or bend parallel with insulation surface.  Cover exposed pins and washers with tape matching insulation facing.

	4. For ducts and plenums with surface temperatures below ambient, install a continuous unbroken vapor barrier.  Create a facing lap for longitudinal seams and end joints with insulation by removing 2 inches from one edge and one end of insulation segm...
	a. Repair punctures, tears, and penetrations with tape or mastic to maintain vapor-barrier seal.
	b. Install vapor stops for ductwork and plenums operating below 50 deg F at 18-foot intervals.  Vapor stops shall consist of vapor-barrier mastic applied in a Z-shaped pattern over insulation face, along butt end of insulation, and over the surface.  ...

	5. Overlap unfaced blankets a minimum of 2 inches on longitudinal seams and end joints.  At end joints, secure with steel bands spaced a maximum of 18 inches o.c.
	6. Install insulation on rectangular duct elbows and transitions with a full insulation section for each surface.  Install insulation on round and flat-oval duct elbows with individually mitered gores cut to fit the elbow.
	7. Insulate duct stiffeners, hangers, and flanges that protrude beyond insulation surface with 6-inch- wide strips of same material used to insulate duct.  Secure on alternating sides of stiffener, hanger, and flange with pins spaced 6 inches o.c.


	3.6 DUCT INSULATION SCHEDULE, GENERAL
	A. Plenums and Ducts Requiring Insulation:
	1. Indoor, concealed supply air and outdoor air.
	2. Indoor, exposed supply air and outdoor air.
	3. Outdoor, exposed supply and return air.

	B. Items Not Insulated:
	1. Fibrous-glass ducts.
	2. Factory-insulated flexible ducts.
	3. Factory-insulated plenums and casings.
	4. Flexible connectors.
	5. Factory-insulated access panels and doors.


	3.7 INDOOR DUCT AND PLENUM INSULATION SCHEDULE
	A. Concealed, round, supply-air duct insulation shall be one of the following:
	1. Mineral-Fiber Blanket:  2 inches thick (Minimum R-6) and 0.75-lb/cu. ft. nominal density.

	B. Concealed, rectangular, supply-air duct insulation shall be one of the following:
	1. Mineral-Fiber Blanket:  2 inches thick (Minimum R-6) and 0.75-lb/cu. ft. nominal density.

	C. Concealed, round, outdoor-air duct insulation shall be one of the following:
	1. Mineral-Fiber Blanket:  2 inches thick (Minimum R-6) and 0.75-lb/cu. ft. nominal density.

	D. Concealed, rectangular, outdoor-air duct insulation shall be one of the following:
	1. Mineral-Fiber Blanket:  2 inches thick (Minimum R-6) and 0.75-lb/cu. ft. nominal density.

	E. Concealed, rectangular, exhaust-air duct (downstream of backdraft or control damper – from damper to exterior of the building) insulation shall be one of the following:
	1. Mineral-Fiber Blanket: 2 inches thick (Minimum R-6) and 0.75-lb/cu. ft. nominal density.

	F. Concealed, round, exhaust-air duct (downstream of backdraft or control damper – from damper to exterior of the building) insulation shall be one of the following:
	1. Mineral-Fiber Blanket: 2 inches thick (Minimum R-6) and 0.75-lb/cu. ft. nominal density.

	G. Exposed, round, supply-air duct insulation shall be one of the following:
	1. Mineral-Fiber Blanket:  2 inches thick (Minimum R-6) and 0.75-lb/cu. ft. nominal density.

	H. Exposed, rectangular, supply-air duct insulation shall be one of the following:
	1. Mineral-Fiber Blanket:  2 inches thick (Minimum R-6) and 0.75-lb/cu. ft. nominal density.

	I. Exposed, round, outdoor-air duct insulation shall be one of the following:
	1. Mineral-Fiber Blanket:  2 inches thick (Minimum R-6) and 0.75-lb/cu. ft. nominal density.

	J. Exposed, rectangular, outdoor-air duct insulation shall be one of the following:
	1. Mineral-Fiber Blanket:  2 inches thick (Minimum R-6) and 0.75-lb/cu. ft. nominal density.

	K. Exposed, rectangular, exhaust-air duct (downstream of backdraft or control damper – from damper to exterior of the building) insulation shall be one of the following:
	1. Mineral-Fiber Blanket: 2 inches thick (Minimum R-6) and 0.75-lb/cu. ft. nominal density.

	L. Exposed, round, exhaust-air duct (downstream of backdraft or control damper – from damper to exterior of the building) insulation shall be one of the following:
	1. Mineral-Fiber Blanket: 2 inches thick (Minimum R-6) and 0.75-lb/cu. ft. nominal density.




	232300 fl - refrigerant piping
	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. Section Includes:
	1. Refrigerant pipes and fittings.
	2. Refrigerant piping valves and specialties.
	3. Refrigerants.


	1.3 ACTION SUBMITTALS
	A. Product Data: For each type of valve, refrigerant piping, and piping specialty.
	1. Include pressure drop, based on manufacturer's test data, for the following:
	a. Thermostatic expansion valves.
	b. Solenoid valves.
	c. Hot-gas bypass valves.
	d. Filter dryers.
	e. Strainers.
	f. Pressure-regulating valves.



	1.4 INFORMATIONAL SUBMITTALS
	A. Welding certificates.
	B. Field quality-control reports.

	1.5 CLOSEOUT SUBMITTALS
	A. Operation and Maintenance Data: For refrigerant valves and piping specialties to include in maintenance manuals.

	1.6 QUALITY ASSURANCE
	A. Welding Qualifications: Qualify procedures and personnel according to 2010 ASME Boiler and Pressure Vessel Code: Section IX, "Welding and Brazing Qualifications."
	B. Comply with ASHRAE 15, "Safety Code for Refrigeration Systems."
	C. Comply with ASME B31.5, "Refrigeration Piping and Heat Transfer Components."

	1.7 PRODUCT STORAGE AND HANDLING
	A. Store piping with end caps in place to ensure that piping interior and exterior are clean when installed.


	PART 2 -  PRODUCTS
	2.1 PERFORMANCE REQUIREMENTS
	A. Line Test Pressure for Refrigerant R-410A:
	1. Suction Lines for Air-Conditioning Applications: 300 psig.
	2. Liquid Lines: 535 psig.


	2.2 COPPER TUBE AND FITTINGS
	A. Copper Tube:  ASTM B 280, Type ACR.
	B. Wrought-Copper Fittings: ASME B16.22.
	C. Wrought-Copper Unions: ASME B16.22.
	D. Brazing Filler Metals: AWS A5.8/A5.8M.
	E. Flexible Connectors:
	1. Body: Tin-bronze bellows with woven, flexible, tinned-bronze-wire-reinforced protective jacket.
	2. End Connections: Socket ends.
	3. Offset Performance: Capable of minimum 3/4-inch misalignment in minimum 7-inch-long assembly.
	4. Working Pressure Rating: Factory test at minimum 500 psig.
	5. Maximum Operating Temperature: 250 deg F.


	2.3 VALVES AND SPECIALTIES
	A. Diaphragm Packless Valves:
	1. Body and Bonnet: Forged brass or cast bronze; globe design with straight-through or angle pattern.
	2. Diaphragm: Phosphor bronze and stainless steel with stainless-steel spring.
	3. Operator: Rising stem and hand wheel.
	4. Seat: Nylon.
	5. End Connections: Socket, union, or flanged.
	6. Working Pressure Rating: 500 psig.
	7. Maximum Operating Temperature: 275 deg F.

	B. Packed-Angle Valves:
	1. Body and Bonnet: Forged brass or cast bronze.
	2. Packing: Molded stem, back seating, and replaceable under pressure.
	3. Operator: Rising stem.
	4. Seat: Nonrotating, self-aligning polytetrafluoroethylene.
	5. Seal Cap: Forged-brass or valox hex cap.
	6. End Connections: Socket, union, threaded, or flanged.
	7. Working Pressure Rating: 500 psig.
	8. Maximum Operating Temperature: 275 deg F.

	C. Check Valves:
	1. Body: Ductile iron, forged brass, or cast bronze; globe pattern.
	2. Bonnet: Bolted ductile iron, forged brass, or cast bronze; or brass hex plug.
	3. Piston: Removable polytetrafluoroethylene seat.
	4. Closing Spring: Stainless steel.
	5. Manual Opening Stem: Seal cap, plated-steel stem, and graphite seal.
	6. End Connections: Socket, union, threaded, or flanged.
	7. Maximum Opening Pressure: 0.50 psig.
	8. Working Pressure Rating: 500 psig.
	9. Maximum Operating Temperature: 275 deg F.

	D. Service Valves:
	1. Body: Forged brass with brass cap including key end to remove core.
	2. Core: Removable ball-type check valve with stainless-steel spring.
	3. Seat: Polytetrafluoroethylene.
	4. End Connections: Copper spring.
	5. Working Pressure Rating: 500 psig.

	E. Solenoid Valves: Comply with AHRI 760 and UL 429; listed and labeled by a National Recognized Testing Laboratory (NRTL).
	1. Body and Bonnet: Plated steel.
	2. Solenoid Tube, Plunger, Closing Spring, and Seat Orifice: Stainless steel.
	3. Seat: Polytetrafluoroethylene.
	4. End Connections: Threaded.
	5. Electrical: Molded, watertight coil in NEMA 250 enclosure of type required by location with 1/2-inch conduit adapter, and 24-V ac coil.
	6. Working Pressure Rating: 400 psig.
	7. Maximum Operating Temperature: 240 deg F.

	F. Safety Relief Valves: Comply with 2010 ASME Boiler and Pressure Vessel Code; listed and labeled by an NRTL.
	1. Body and Bonnet: Ductile iron and steel, with neoprene O-ring seal.
	2. Piston, Closing Spring, and Seat Insert: Stainless steel.
	3. Seat: Polytetrafluoroethylene.
	4. End Connections: Threaded.
	5. Working Pressure Rating: 400 psig.
	6. Maximum Operating Temperature: 240 deg F.

	G. Thermostatic Expansion Valves: Comply with AHRI 750.
	1. Body, Bonnet, and Seal Cap: Forged brass or steel.
	2. Diaphragm, Piston, Closing Spring, and Seat Insert: Stainless steel.
	3. Packing and Gaskets: Non-asbestos.
	4. Capillary and Bulb: Copper tubing filled with refrigerant charge.
	5. Suction Temperature:  40 deg F.
	6. Superheat:  Adjustable.
	7. Reverse-flow option (for heat-pump applications).
	8. End Connections: Socket, flare, or threaded union.
	9. Working Pressure Rating:  450 psig.

	H. Straight-Type Strainers:
	1. Body: Welded steel with corrosion-resistant coating.
	2. Screen: 100-mesh stainless steel.
	3. End Connections: Socket or flare.
	4. Working Pressure Rating: 500 psig.
	5. Maximum Operating Temperature: 275 deg F.

	I. Angle-Type Strainers:
	1. Body: Forged brass or cast bronze.
	2. Drain Plug: Brass hex plug.
	3. Screen: 100-mesh monel.
	4. End Connections: Socket or flare.
	5. Working Pressure Rating: 500 psig.
	6. Maximum Operating Temperature: 275 deg F.

	J. Moisture/Liquid Indicators:
	1. Body: Forged brass.
	2. Window: Replaceable, clear, fused glass window with indicating element protected by filter screen.
	3. Indicator: Color coded to show moisture content in parts per million (ppm).
	4. Minimum Moisture Indicator Sensitivity: Indicate moisture above 60 ppm.
	5. End Connections: Socket or flare.
	6. Working Pressure Rating: 500 psig.
	7. Maximum Operating Temperature: 240 deg F.

	K. Replaceable-Core Filter Dryers: Comply with AHRI 730.
	1. Body and Cover: Painted-steel shell with ductile-iron cover, stainless-steel screws, and neoprene gaskets.
	2. Filter Media: 10 micron, pleated with integral end rings; stainless-steel support.
	3. Desiccant Media: Activated alumina or charcoal.
	4. End Connections: Socket.
	5. Access Ports: NPS 1/4 connections at entering and leaving sides for pressure differential measurement.
	6. Maximum Pressure Loss:  2 psig.
	7. Working Pressure Rating: 500 psig.
	8. Maximum Operating Temperature: 240 deg F.

	L. Receivers: Comply with AHRI 495.
	1. Comply with 2010 ASME Boiler and Pressure Vessel Code; listed and labeled by an NRTL.
	2. Comply with UL 207; listed and labeled by an NRTL.
	3. Body: Welded steel with corrosion-resistant coating.
	4. Tappings: Inlet, outlet, liquid level indicator, and safety relief valve.
	5. End Connections: Socket or threaded.
	6. Working Pressure Rating: 500 psig.
	7. Maximum Operating Temperature: 275 deg F.

	M. Liquid Accumulators: Comply with AHRI 495.
	1. Body: Welded steel with corrosion-resistant coating.
	2. End Connections: Socket or threaded.
	3. Working Pressure Rating: 500 psig.
	4. Maximum Operating Temperature: 275 deg F.


	2.4 REFRIGERANTS
	A. ASHRAE 34, R-410A: Pentafluoroethane/Difluoromethane.
	1. Manufacturers: Subject to compliance with requirements, provide products by one of the following:
	a. Arkema Inc.
	b. DuPont Fluorochemicals Div.




	PART 3 -  EXECUTION
	3.1 PIPING APPLICATIONS FOR REFRIGERANT R-410A
	A. Suction, Hot-Gas, and Liquid Tubing for Conventional Air-Conditioning (Cooling-Only) Applications, NPS 1-1/2 and Smaller: Copper, Type ACR, annealed-temper tubing and wrought-copper fittings with brazed joints.
	B. Suction, Hot-Gas, and Liquid Tubing for Conventional Air-Conditioning (Cooling-Only) Applications, NPS 2 to NPS 4: Copper, Type ACR, drawn-temper tubing and wrought-copper fittings with brazed joints.
	C. Suction, Hot-Gas, and Liquid Tubing for Conventional Air-Conditioning (Cooling-Only) Applications, NPS 4 and Larger: Copper, Type ACR, drawn-temper tubing and wrought-copper fittings with brazed joints.
	D. Safety-Relief-Valve Discharge Tubing for Conventional Air-Conditioning (Cooling-Only) Applications, Copper:  Type ACR or Type L, drawn-temper or annealed-temper tubing and wrought-copper fittings with brazed or soldered joints.
	E. Safety-Relief-Valve Discharge Piping for Conventional Air-Conditioning (Cooling-Only) Applications, Steel: Schedule 40, black steel and wrought-steel fittings with welded joints.

	3.2 VALVE AND SPECIALTY APPLICATIONS
	A. Install diaphragm packless valves in suction and discharge lines of compressor.
	B. Install service valves for gage taps at inlet and outlet of hot-gas bypass valves and strainers if they are not an integral part of valves and strainers.
	C. Install a check valve at the compressor discharge and a liquid accumulator at the compressor suction connection.
	D. Except as otherwise indicated, install diaphragm packless valves on inlet and outlet side of filter dryers.
	E. Install a full-size, three-valve bypass around filter dryers.
	F. Install solenoid valves upstream from each expansion valve and hot-gas bypass valve. Install solenoid valves in horizontal lines with coil at top.
	G. Install thermostatic expansion valves as close as possible to distributors on evaporators.
	1. Install valve so diaphragm case is warmer than bulb.
	2. Secure bulb to clean, straight, horizontal section of suction line using two bulb straps. Do not mount bulb in a trap or at bottom of the line.
	3. If external equalizer lines are required, make connection where it will reflect suction-line pressure at bulb location.

	H. Install moisture/liquid indicators in liquid line at the inlet of the thermostatic expansion valve or at the inlet of the evaporator coil capillary tube.
	I. Install strainers upstream from and adjacent to the following unless they are furnished as an integral assembly for the device being protected:
	1. Solenoid valves.
	2. Thermostatic expansion valves.
	3. Compressor.

	J. Install filter dryers in liquid line between compressor and thermostatic expansion valve, and in the suction line at the compressor.
	K. Install receivers sized to accommodate pump-down charge.
	L. Install flexible connectors at compressors.

	3.3 PIPING INSTALLATION
	A. Drawing plans, schematics, and diagrams indicate general location and arrangement of piping systems; indicated locations and arrangements were used to size pipe and calculate friction loss, expansion, pump sizing, and other design considerations. I...
	B. Install refrigerant piping according to ASHRAE 15.
	C. Install piping in concealed locations unless otherwise indicated and except in equipment rooms and service areas.
	D. Install piping indicated to be exposed and piping in equipment rooms and service areas at right angles or parallel to building walls. Diagonal runs are prohibited unless specifically indicated otherwise.
	E. Install piping above accessible ceilings to allow sufficient space for ceiling panel removal.
	F. Install piping adjacent to machines to allow service and maintenance.
	G. Install piping free of sags and bends.
	H. Install fittings for changes in direction and branch connections.
	I. Select system components with pressure rating equal to or greater than system operating pressure.
	J. Refer to Section 230923 "Direct Digital Control (DDC) System for HVAC" and Section 230993.11 "Sequence of Operations for HVAC DDC" for solenoid valve controllers, control wiring, and sequence of operation.
	K. Install piping as short and direct as possible, with a minimum number of joints, elbows, and fittings.
	L. Arrange piping to allow inspection and service of refrigeration equipment. Install valves and specialties in accessible locations to allow for service and inspection. Install access doors or panels as specified in Section 083113 "Access Doors and F...
	M. Install refrigerant piping in protective conduit where installed belowground.
	N. Install refrigerant piping in rigid or flexible conduit in locations where exposed to mechanical injury.
	O. Slope refrigerant piping as follows:
	1. Install horizontal hot-gas discharge piping with a uniform slope downward away from compressor.
	2. Install horizontal suction lines with a uniform slope downward to compressor.
	3. Install traps and double risers to entrain oil in vertical runs.
	4. Liquid lines may be installed level.

	P. When brazing or soldering, remove solenoid-valve coils and sight glasses; also remove valve stems, seats, and packing, and accessible internal parts of refrigerant specialties. Do not apply heat near expansion-valve bulb.
	Q. Before installation of steel refrigerant piping, clean pipe and fittings using the following procedures:
	1. Shot blast the interior of piping.
	2. Remove coarse particles of dirt and dust by drawing a clean, lintless cloth through tubing by means of a wire or electrician's tape.
	3. Draw a clean, lintless cloth, saturated with compressor oil, squeezed dry, through the tube or pipe to remove remaining lint. Inspect tube or pipe visually for remaining dirt and lint.
	4. Finally, draw a clean, dry, lintless cloth through the tube or pipe.

	R. Install piping with adequate clearance between pipe and adjacent walls and hangers or between pipes for insulation installation.
	S. Identify refrigerant piping and valves according to Section 230553 "Identification for HVAC Piping and Equipment."

	3.4 PIPE JOINT CONSTRUCTION
	A. Ream ends of pipes and tubes and remove burrs. Bevel plain ends of steel pipe.
	B. Remove scale, slag, dirt, and debris from inside and outside of pipe and fittings before assembly.
	C. Fill pipe and fittings with an inert gas (nitrogen or carbon dioxide), during brazing or welding, to prevent scale formation.
	D. Brazed Joints: Construct joints according to AWS's "Brazing Handbook," Chapter "Pipe and Tube."
	1. Use Type BCuP (copper-phosphorus) alloy for joining copper socket fittings with copper pipe.
	2. Use Type BAg (cadmium-free silver) alloy for joining copper with bronze or steel.


	3.5 HANGERS AND SUPPORTS
	A. Comply with requirements for pipe hangers and supports specified in Section 230529 "Hangers and Supports for HVAC Piping and Equipment."
	B. Install the following pipe attachments:
	1. Adjustable steel clevis hangers for individual horizontal runs less than 20 feet long.
	2. Roller hangers and spring hangers for individual horizontal runs 20 feet or longer.
	3. Pipe Roller: MSS SP-58, Type 44 for multiple horizontal piping 20 feet or longer, supported on a trapeze.
	4. Spring hangers to support vertical runs.
	5. Copper-clad hangers and supports for hangers and supports in direct contact with copper pipe.

	C. Install hangers for copper tubing with the following maximum spacing and minimum rod diameters:
	1. NPS 1/2: Maximum span, 60 inches; minimum rod, 1/4 inch.
	2. NPS 5/8: Maximum span, 60 inches; minimum rod, 1/4 inch.
	3. NPS 1: Maximum span, 72 inches; minimum rod, 1/4 inch.
	4. NPS 1-1/4: Maximum span, 96 inches; minimum rod, 3/8 inch.
	5. NPS 1-1/2: Maximum span, 96 inches; minimum rod, 3/8 inch.
	6. NPS 2: Maximum span, 96 inches; minimum rod, 3/8 inch.
	7. NPS 2-1/2: Maximum span, 108 inches; minimum rod, 3/8 inch.
	8. NPS 3: Maximum span, 10 feet; minimum rod, 3/8 inch.
	9. NPS 4: Maximum span, 12 feet; minimum rod, 1/2 inch.

	D. Install hangers for steel piping with the following maximum horizontal spacing and minimum rod diameters:
	1. NPS 2: Maximum span, 10 feet; minimum rod, 3/8 inch.
	2. NPS 2-1/2: Maximum span, 11 feet; minimum rod, 3/8 inch.
	3. NPS 3: Maximum span, 12 feet; minimum rod, 3/8 inch.
	4. NPS 4: Maximum span, 14 feet; minimum rod, 1/2 inch.

	E. Support multifloor vertical runs at least at each floor.

	3.6 FIELD QUALITY CONTROL
	A. Perform the following tests and inspections:
	1. Comply with ASME B31.5, Chapter VI.
	2. Test refrigerant piping, specialties, and receivers. Isolate compressor, condenser, evaporator, and safety devices from test pressure if they are not rated above the test pressure.
	3. Test high- and low-pressure side piping of each system separately at not less than the pressures indicated in "Performance Requirements" Article.
	a. Fill system with nitrogen to the required test pressure.
	b. System shall maintain test pressure at the manifold gage throughout duration of test.
	c. Test joints and fittings with electronic leak detector or by brushing a small amount of soap and glycerin solution over joints.
	d. Remake leaking joints using new materials, and retest until satisfactory results are achieved.


	B. Prepare test and inspection reports.

	3.7 SYSTEM CHARGING
	A. Charge system using the following procedures:
	1. Install core in filter dryers after leak test but before evacuation.
	2. Evacuate entire refrigerant system with a vacuum pump to 500 micrometers. If vacuum holds for 12 hours, system is ready for charging.
	3. Break vacuum with refrigerant gas, allowing pressure to build up to 2 psig.
	4. Charge system with a new filter-dryer core in charging line.


	3.8 ADJUSTING
	A. Adjust thermostatic expansion valve to obtain proper evaporator superheat.
	B. Adjust high- and low-pressure switch settings to avoid short cycling in response to fluctuating suction pressure.
	C. Adjust set-point temperature of air-conditioning or chilled-water controllers to the system design temperature.
	D. Perform the following adjustments before operating the refrigeration system, according to manufacturer's written instructions:
	1. Open shutoff valves in condenser water circuit.
	2. Verify that compressor oil level is correct.
	3. Open compressor suction and discharge valves.
	4. Open refrigerant valves except bypass valves that are used for other purposes.
	5. Check open compressor-motor alignment and verify lubrication for motors and bearings.

	E. Replace core of replaceable filter dryer after system has been adjusted and after design flow rates and pressures are established.
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	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. Section Includes:
	1. Single-wall rectangular ducts and fittings.
	2. Single-wall round ducts and fittings.
	3. Sheet metal materials.
	4. Sealants and gaskets.
	5. Hangers and supports.

	B. Related Sections:
	1. Section 230593 "Testing, Adjusting, and Balancing for HVAC" for testing, adjusting, and balancing requirements for metal ducts.
	2. Section 233300 "Air Duct Accessories" for dampers, sound-control devices, duct-mounting access doors and panels, turning vanes, and flexible ducts.


	1.3 ACTION SUBMITTALS
	A. Product Data:  For each type of the following products:
	1. Liners and adhesives.
	2. Sealants and gaskets.

	B. Shop Drawings:
	1. Fabrication, assembly, and installation, including plans, elevations, sections, components, and attachments to other work.
	2. Factory- and shop-fabricated ducts and fittings.
	3. Duct layout indicating sizes, configuration, liner material, and static-pressure classes.
	4. Elevation of top of ducts.
	5. Dimensions of main duct runs from building grid lines.
	6. Fittings.
	7. Reinforcement and spacing.
	8. Seam and joint construction.
	9. Penetrations through fire-rated and other partitions.
	10. Equipment installation based on equipment being used on Project.
	11. Locations for duct accessories, including dampers, turning vanes, and access doors and panels.
	12. Hangers and supports, including methods for duct and building attachment and vibration isolation.


	1.4 QUALITY ASSURANCE
	A. ASHRAE Compliance:  Applicable requirements in ASHRAE 62.1, Section 5 - "Systems and Equipment" and Section 7 - "Construction and System Start-up."
	B. ASHRAE/IESNA Compliance:  Applicable requirements in ASHRAE/IESNA 90.1, Section 6.4.4 - "HVAC System Construction and Insulation."


	PART 2 -  PRODUCTS
	2.1 SINGLE-WALL RECTANGULAR DUCTS AND FITTINGS
	A. General Fabrication Requirements:  Comply with SMACNA's "HVAC Duct Construction Standards - Metal and Flexible" based on indicated static-pressure class unless otherwise indicated.
	B. Transverse Joints:  Select joint types and fabricate according to SMACNA's "HVAC Duct Construction Standards - Metal and Flexible," Figure 2-1, "Rectangular Duct/Transverse Joints," for static-pressure class, applicable sealing requirements, materi...
	C. Longitudinal Seams:  Select seam types and fabricate according to SMACNA's "HVAC Duct Construction Standards - Metal and Flexible," Figure 2-2, "Rectangular Duct/Longitudinal Seams," for static-pressure class, applicable sealing requirements, mater...
	D. Elbows, Transitions, Offsets, Branch Connections, and Other Duct Construction:  Select types and fabricate according to SMACNA's "HVAC Duct Construction Standards - Metal and Flexible," Chapter 4, "Fittings and Other Construction," for static-press...

	2.2 SINGLE-WALL ROUND DUCTS AND FITTINGS
	A. General Fabrication Requirements:  Comply with SMACNA's "HVAC Duct Construction Standards - Metal and Flexible," Chapter 3, "Round, Oval, and Flexible Duct," based on indicated static-pressure class unless otherwise indicated.
	1. Manufacturers:  Subject to compliance with requirements, provide products by one of the following:
	a. Lindab Inc.
	b. McGill AirFlow LLC.
	c. SEMCO Incorporated.
	d. Sheet Metal Connectors, Inc.
	e. Spiral Manufacturing Co., Inc.


	B. Transverse Joints:  Select joint types and fabricate according to SMACNA's "HVAC Duct Construction Standards - Metal and Flexible," Figure 3-1, "Round Duct Transverse Joints," for static-pressure class, applicable sealing requirements, materials in...
	C. Longitudinal Seams:  Select seam types and fabricate according to SMACNA's "HVAC Duct Construction Standards - Metal and Flexible," Figure 3-2, "Round Duct Longitudinal Seams," for static-pressure class, applicable sealing requirements, materials i...
	1. Fabricate round ducts larger than 90 inches in diameter with butt-welded longitudinal seams.
	2. Fabricate flat-oval ducts larger than 72 inches in width (major dimension) with butt-welded longitudinal seams.

	D. Tees and Laterals:  Select types and fabricate according to SMACNA's "HVAC Duct Construction Standards - Metal and Flexible," Figure 3-5, "90 Degree Tees and Laterals," and Figure 3-6, "Conical Tees," for static-pressure class, applicable sealing r...

	2.3 SHEET METAL MATERIALS
	A. General Material Requirements:  Comply with SMACNA's "HVAC Duct Construction Standards - Metal and Flexible" for acceptable materials, material thicknesses, and duct construction methods unless otherwise indicated.  Sheet metal materials shall be f...
	B. Galvanized Sheet Steel:  Comply with ASTM A 653/A 653M.
	1. Galvanized Coating Designation:  G60.
	2. Finishes for Surfaces Exposed to View:  Mill phosphatized.

	C. Reinforcement Shapes and Plates:  ASTM A 36/A 36M, steel plates, shapes, and bars; black and galvanized.
	1. Where black- and galvanized-steel shapes and plates are used to reinforce aluminum ducts, isolate the different metals with butyl rubber, neoprene, or EPDM gasket materials.

	D. Tie Rods:  Galvanized steel, 1/4-inch minimum diameter for lengths 36 inches or less; 3/8-inch minimum diameter for lengths longer than 36 inches.

	2.4 SEALANT AND GASKETS
	A. General Sealant and Gasket Requirements:  Surface-burning characteristics for sealants and gaskets shall be a maximum flame-spread index of 25 and a maximum smoke-developed index of 50 when tested according to UL 723; certified by an NRTL.
	B. Water-Based Joint and Seam Sealant:
	1. Application Method:  Brush on.
	2. Solids Content:  Minimum 65 percent.
	3. Shore A Hardness:  Minimum 20.
	4. Water resistant.
	5. Mold and mildew resistant.
	6. VOC:  Maximum 75 g/L (less water).
	7. Maximum Static-Pressure Class:  10-inch wg, positive and negative.
	8. Service:  Indoor or outdoor.
	9. Substrate:  Compatible with galvanized sheet steel (both PVC coated and bare), stainless steel, or aluminum sheets.

	C. Solvent-Based Joint and Seam Sealant:
	1. Application Method:  Brush on.
	2. Base:  Synthetic rubber resin.
	3. Solvent:  Toluene and heptane.
	4. Solids Content:  Minimum 60 percent.
	5. Shore A Hardness:  Minimum 60.
	6. Water resistant.
	7. Mold and mildew resistant.
	8. For indoor applications, sealant shall have a VOC content of 250 g/L or less when calculated according to 40 CFR 59, Subpart D (EPA Method 24).
	9. VOC:  Maximum 395 g/L.
	10. Sealant shall comply with the testing and product requirements of the California Department of Health Services' "Standard Practice for the Testing of Volatile Organic Emissions from Various Sources Using Small-Scale Environmental Chambers."
	11. Maximum Static-Pressure Class:  10-inch wg, positive or negative.
	12. Service:  Indoor or outdoor.
	13. Substrate:  Compatible with galvanized sheet steel (both PVC coated and bare), stainless steel, or aluminum sheets.

	D. Flanged Joint Sealant:  Comply with ASTM C 920.
	1. General:  Single-component, acid-curing, silicone, elastomeric.
	2. Type:  S.
	3. Grade:  NS.
	4. Class:  25.
	5. Use:  O.
	6. For indoor applications, sealant shall have a VOC content of 250 g/L or less when calculated according to 40 CFR 59, Subpart D (EPA Method 24).


	2.5 HANGERS AND SUPPORTS
	A. Hanger Rods for Noncorrosive Environments:  Cadmium-plated steel rods and nuts.
	B. Hanger Rods for Corrosive Environments:  Electrogalvanized, all-thread rods or galvanized rods with threads painted with zinc-chromate primer after installation.
	C. Strap and Rod Sizes:  Comply with SMACNA's "HVAC Duct Construction Standards - Metal and Flexible," Table 5-1, "Rectangular Duct Hangers Minimum Size," and Table 5-2, "Minimum Hanger Sizes for Round Duct."
	D. Steel Cables for Galvanized-Steel Ducts:  Galvanized steel complying with ASTM A 603.
	E. Steel Cable End Connections:  Cadmium-plated steel assemblies with brackets, swivel, and bolts designed for duct hanger service; with an automatic-locking and clamping device.
	F. Duct Attachments:  Sheet metal screws, blind rivets, or self-tapping metal screws; compatible with duct materials.
	G. Trapeze and Riser Supports:
	1. Supports for Galvanized-Steel Ducts:  Galvanized-steel shapes and plates.
	2. Supports for Stainless-Steel Ducts:  Stainless-steel shapes and plates.



	PART 3 -  EXECUTION
	3.1 DUCT INSTALLATION
	A. Drawing plans, schematics, and diagrams indicate general location and arrangement of duct system.  Indicated duct locations, configurations, and arrangements were used to size ducts and calculate friction loss for air-handling equipment sizing and ...
	B. Install ducts according to SMACNA's "HVAC Duct Construction Standards - Metal and Flexible" unless otherwise indicated.
	C. Install round ducts in maximum practical lengths.
	D. Install ducts with fewest possible joints.
	E. Install factory- or shop-fabricated fittings for changes in direction, size, and shape and for branch connections.
	F. Unless otherwise indicated, install ducts vertically and horizontally, and parallel and perpendicular to building lines.
	G. Install ducts close to walls, overhead construction, columns, and other structural and permanent enclosure elements of building.
	H. Install ducts with a clearance of 1 inch, plus allowance for insulation thickness.
	I. Route ducts to avoid passing through transformer vaults and electrical equipment rooms and enclosures.
	J. Where ducts pass through non-fire-rated interior partitions and exterior walls and are exposed to view, cover the opening between the partition and duct or duct insulation with sheet metal flanges of same metal thickness as the duct.  Overlap openi...
	K. Where ducts pass through fire-rated interior partitions and exterior walls, install fire dampers.  Comply with requirements in Section 233300 "Air Duct Accessories" for fire and smoke dampers.

	3.2 INSTALLATION OF EXPOSED DUCTWORK
	A. Protect ducts exposed in finished spaces from being dented, scratched, or damaged.
	B. Maintain consistency, symmetry, and uniformity in the arrangement and fabrication of fittings, hangers and supports, duct accessories, and air outlets.
	C. Repair or replace damaged sections and finished work that does not comply with these requirements.

	3.3 DUCT SEALING
	A. Seal ducts for duct static-pressure, seal classes, and leakage classes specified in "Duct Schedule" Article according to SMACNA's "HVAC Duct Construction Standards - Metal and Flexible."
	B. Seal ducts to the following seal classes according to SMACNA's "HVAC Duct Construction Standards - Metal and Flexible":
	1. Comply with SMACNA's "HVAC Duct Construction Standards - Metal and Flexible."
	2. Outdoor, Supply-Air Ducts:  Seal Class A.
	3. Outdoor, Exhaust Ducts:  Seal Class C.
	4. Outdoor, Return-Air Ducts:  Seal Class C.
	5. Unconditioned Space, Supply-Air Ducts in Pressure Classes 2-Inch wg and Lower:  Seal Class B.
	6. Unconditioned Space, Supply-Air Ducts in Pressure Classes Higher Than 2-Inch wg:  Seal Class A.
	7. Unconditioned Space, Exhaust Ducts:  Seal Class C.
	8. Unconditioned Space, Return-Air Ducts:  Seal Class B.
	9. Conditioned Space, Supply-Air Ducts in Pressure Classes 2-Inch wg and Lower:  Seal Class C.
	10. Conditioned Space, Supply-Air Ducts in Pressure Classes Higher Than 2-Inch wg:  Seal Class B.
	11. Conditioned Space, Exhaust Ducts:  Seal Class B.
	12. Conditioned Space, Return-Air Ducts:  Seal Class C.


	3.4 HANGER AND SUPPORT INSTALLATION
	A. Comply with SMACNA's "HVAC Duct Construction Standards - Metal and Flexible," Chapter 5, "Hangers and Supports."
	B. Building Attachments:  Concrete inserts, powder-actuated fasteners, or structural-steel fasteners appropriate for construction materials to which hangers are being attached.
	1. Where practical, install concrete inserts before placing concrete.
	2. Install powder-actuated concrete fasteners after concrete is placed and completely cured.
	3. Use powder-actuated concrete fasteners for standard-weight aggregate concretes or for slabs more than 4 inches thick.
	4. Do not use powder-actuated concrete fasteners for lightweight-aggregate concretes or for slabs less than 4 inches thick.
	5. Do not use powder-actuated concrete fasteners for seismic restraints.

	C. Hanger Spacing:  Comply with SMACNA's "HVAC Duct Construction Standards - Metal and Flexible," Table 5-1, "Rectangular Duct Hangers Minimum Size," and Table 5-2, "Minimum Hanger Sizes for Round Duct," for maximum hanger spacing; install hangers and...
	D. Hangers Exposed to View:  Threaded rod and angle or channel supports.
	E. Support vertical ducts with steel angles or channel secured to the sides of the duct with welds, bolts, sheet metal screws, or blind rivets; support at each floor and at a maximum intervals of 16 feet.
	F. Install upper attachments to structures.  Select and size upper attachments with pull-out, tension, and shear capacities appropriate for supported loads and building materials where used.

	3.5 CONNECTIONS
	A. Make connections to equipment with flexible connectors complying with Section 233300 "Air Duct Accessories."
	B. Comply with SMACNA's "HVAC Duct Construction Standards - Metal and Flexible" for branch, outlet and inlet, and terminal unit connections.

	3.6 FIELD QUALITY CONTROL
	A. Perform tests and inspections.
	B. Leakage Tests:
	1. Comply with SMACNA's "HVAC Air Duct Leakage Test Manual."  Submit a test report for each test.
	2. Test the following systems:
	a. Supply Ducts with a Pressure Class of 3-Inch wg or Higher:  Test representative duct sections totaling no less than 100 percent of total installed duct area for each designated pressure class.
	b. Return Ducts with a Pressure Class of 3-Inch wg or Higher:  Test representative duct sections totaling no less than 100 percent of total installed duct area for each designated pressure class.

	3. Disassemble, reassemble, and seal segments of systems to accommodate leakage testing and for compliance with test requirements.
	4. Test for leaks before applying external insulation.
	5. Conduct tests at static pressures equal to maximum design pressure of system or section being tested.  If static-pressure classes are not indicated, test system at maximum system design pressure.  Do not pressurize systems above maximum design oper...
	6. Give seven days' advance notice for testing.

	C. Duct system will be considered defective if it does not pass tests and inspections.
	D. Prepare test and inspection reports.

	3.7 START UP
	A. Air Balance:  Comply with requirements in Section 230593 "Testing, Adjusting, and Balancing for HVAC."

	3.8 DUCT SCHEDULE
	A. Fabricate ducts with galvanized sheet steel except as otherwise indicated and as follows:
	B. Supply Ducts:
	1. Ducts Connected to Air-Handling Units (Upstream of VAV boxes):
	a. Pressure Class:  Positive 4-inch wg.
	b. Minimum SMACNA Seal Class:  A.
	c. SMACNA Leakage Class for Rectangular:  6.
	d. SMACNA Leakage Class for Round and Flat Oval:  3.

	2. Ducts Connected to VAV Boxes (Downstream of VAV boxes):
	a. Pressure Class:  Positive 2-inch wg.
	b. Minimum SMACNA Seal Class:  A.
	c. SMACNA Leakage Class for Rectangular:  6.
	d. SMACNA Leakage Class for Round and Flat Oval:  3.


	C. Return Ducts:
	1. Ducts Connected to Air-Handling Units:
	a. Pressure Class:  Positive or negative 2-inch wg.
	b. Minimum SMACNA Seal Class:  A.
	c. SMACNA Leakage Class for Rectangular:  12.
	d. SMACNA Leakage Class for Round and Flat Oval:  6.


	D. Outdoor Ducts:
	1. Ducts Connected to Air-Handling Units:
	a. Pressure Class:  Positive or negative 2-inch wg.
	b. Minimum SMACNA Seal Class:  A.
	c. SMACNA Leakage Class for Rectangular:  12.
	d. SMACNA Leakage Class for Round and Flat Oval:  6.


	E. Exhaust Ducts:
	1. Ducts connected to Exhaust Fans (EF-1 & EF-2):
	a. Pressure Class:  Positive or negative 1-inch wg.
	b. Minimum SMACNA Seal Class:  A.
	c. SMACNA Leakage Class for Rectangular:  12.
	d. SMACNA Leakage Class for Round and Flat Oval:  6.

	2. Exhaust Fan (EF-2) Ductwork and Hoods Connected to Tunnel Washers located in Sterile Processing:
	a. Type 304, stainless-steel sheet.
	1) Exposed to View: No.4 finish.
	2) Concealed: No. 2B finish.

	b. Pressure Class: Positive or negative 2-inch wg.
	c. Minimum SMACNA Seal Class:  Continuously welded seams, joints, and penetrations.
	d. SMACNA Leakage Class: 3.


	F. Intermediate Reinforcement:
	1. Galvanized-Steel Ducts:  Galvanized steel or carbon steel coated with zinc-chromate primer.

	G. Elbow Configuration:
	1. Rectangular Duct:  Comply with SMACNA's "HVAC Duct Construction Standards - Metal and Flexible," Figure 4-2, "Rectangular Elbows."
	a. Velocity 1000 fpm or Lower:
	1) Radius Type RE 1 with minimum 0.5 radius-to-diameter ratio.
	2) Mitered Type RE 4 without vanes.

	b. Velocity 1000 to 1500 fpm:
	1) Radius Type RE 1 with minimum 1.0 radius-to-diameter ratio.
	2) Radius Type RE 3 with minimum 0.5 radius-to-diameter ratio and two vanes.
	3) Mitered Type RE 2 with vanes complying with SMACNA's "HVAC Duct Construction Standards - Metal and Flexible," Figure 4-3, "Vanes and Vane Runners," and Figure 4-4, "Vane Support in Elbows."

	c. Velocity 1500 fpm or Higher:
	1) Radius Type RE 1 with minimum 1.5 radius-to-diameter ratio.
	2) Radius Type RE 3 with minimum 1.0 radius-to-diameter ratio and two vanes.
	3) Mitered Type RE 2 with vanes complying with SMACNA's "HVAC Duct Construction Standards - Metal and Flexible," Figure 4-3, "Vanes and Vane Runners," and Figure 4-4, "Vane Support in Elbows."


	2. Rectangular Duct:  Comply with SMACNA's "HVAC Duct Construction Standards - Metal and Flexible," Figure 4-2, "Rectangular Elbows."
	a. Radius Type RE 1 with minimum 1.5 radius-to-diameter ratio.
	b. Radius Type RE 3 with minimum 1.0 radius-to-diameter ratio and two vanes.
	c. Mitered Type RE 2 with vanes complying with SMACNA's "HVAC Duct Construction Standards - Metal and Flexible," Figure 4-3, "Vanes and Vane Runners," and Figure 4-4, "Vane Support in Elbows."

	3. Round Duct:  Comply with SMACNA's "HVAC Duct Construction Standards - Metal and Flexible," Figure 3-4, "Round Duct Elbows."
	a. Minimum Radius-to-Diameter Ratio and Elbow Segments:  Comply with SMACNA's "HVAC Duct Construction Standards - Metal and Flexible," Table 3-1, "Mitered Elbows."  Elbows with less than 90-degree change of direction have proportionately fewer segments.
	1) Velocity 1000 fpm or Lower:  0.5 radius-to-diameter ratio and three segments for 90-degree elbow.
	2) Velocity 1000 to 1500 fpm:  1.0 radius-to-diameter ratio and four segments for 90-degree elbow.
	3) Velocity 1500 fpm or Higher:  1.5 radius-to-diameter ratio and five segments for 90-degree elbow.
	4) Radius-to Diameter Ratio:  1.5.

	b. Round Elbows, 12 Inches and Smaller in Diameter:  Stamped or pleated.
	c. Round Elbows, 14 Inches and Larger in Diameter:  Standing seam.


	H. Branch Configuration:
	1. Rectangular Duct:  Comply with SMACNA's "HVAC Duct Construction Standards - Metal and Flexible," Figure 4-6, "Branch Connection."
	a. Rectangular Main to Rectangular Branch:  45-degree entry.
	b. Rectangular Main to Round Branch:  Spin in.

	2. Round and Flat Oval:  Comply with SMACNA's "HVAC Duct Construction Standards - Metal and Flexible," Figure 3-5, "90 Degree Tees and Laterals," and Figure 3-6, "Conical Tees."  Saddle taps are permitted in existing duct.
	a. Velocity 1000 fpm or Lower:  90-degree tap.
	b. Velocity 1000 to 1500 fpm:  Conical tap.
	c. Velocity 1500 fpm or Higher:  45-degree lateral.
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	PART 1 -  GENERAL
	1.1 SUMMARY
	A. Section Includes:
	1. Backdraft and pressure relief dampers.
	2. Manual volume dampers.
	3. Control dampers.
	4. Combination Fire/Smoke dampers.
	5. Fire dampers.
	6. Flange connectors.
	7. Turning vanes.
	8. Duct-mounted access doors.
	9. Flexible connectors.
	10. Flexible ducts.
	11. Duct accessory hardware.


	1.2 ACTION SUBMITTALS
	A. Product Data:  For each type of product.

	1.3 CLOSEOUT SUBMITTALS
	A. Operation and Maintenance Data:  For air duct accessories to include in operation and maintenance manuals.


	PART 2 -  PRODUCTS
	2.1 ASSEMBLY DESCRIPTION
	A. Comply with NFPA 90A, "Installation of Air Conditioning and Ventilating Systems," and with NFPA 90B, "Installation of Warm Air Heating and Air Conditioning Systems."
	B. Comply with SMACNA's "HVAC Duct Construction Standards - Metal and Flexible" for acceptable materials, material thicknesses, and duct construction methods unless otherwise indicated.  Sheet metal materials shall be free of pitting, seam marks, roll...

	2.2 MATERIALS
	A. Galvanized Sheet Steel:  Comply with ASTM A 653/A 653M.
	1. Galvanized Coating Designation:  G60.
	2. Exposed-Surface Finish:  Mill phosphatized.

	B. Reinforcement Shapes and Plates:  Galvanized-steel reinforcement where installed on galvanized sheet metal ducts; compatible materials for aluminum and stainless-steel ducts.
	C. Tie Rods:  Galvanized steel, 1/4-inch minimum diameter for lengths 36 inches or less; 3/8-inch minimum diameter for lengths longer than 36 inches.

	2.3 BACKDRAFT DAMPERS
	A. Manufacturers:  Subject to compliance with requirements, provide products by one of the following:
	1. Air Balance Inc.; a division of Mestek, Inc.
	2. American Warming and Ventilating; a division of Mestek, Inc.
	3. Cesco Products; a division of Mestek, Inc.
	4. Greenheck Fan Corporation.
	5. Lloyd Industries, Inc.
	6. Nailor Industries Inc.
	7. NCA Manufacturing, Inc.
	8. Ruskin Company.
	9. Vent Products Company, Inc.

	B. Description:  Gravity balanced.
	C. Maximum Air Velocity:  2000 fpm.
	D. Maximum System Pressure:  3-inch wg.
	E. Frame:  Hat-shaped, 0.094-inch-thick, galvanized sheet steel, with welded corners or mechanically attached and mounting flange.
	F. Blades:  Multiple single-piece blades, center pivoted, maximum 6-inch width, 0.050-inch-thick aluminum sheet with sealed edges.
	G. Blade Action:  Parallel.
	H. Blade Seals:  Extruded vinyl, mechanically locked.
	I. Blade Axles:
	1. Material:  Galvanized steel.
	2. Diameter:  0.20 inch.

	J. Tie Bars and Brackets:  Galvanized steel.
	K. Return Spring:  Adjustable tension.
	L. Bearings:  Steel ball or synthetic pivot bushings.
	M. Accessories:
	1. Adjustment device to permit setting for varying differential static pressure.
	2. 90-degree stops.


	2.4 MANUAL VOLUME DAMPERS
	A. Low-Leakage, Steel, Manual Volume Dampers:
	1. Manufacturers:  Subject to compliance with requirements, provide products by one of the following:
	a. Air Balance Inc.; a division of Mestek, Inc.
	b. American Warming and Ventilating; a division of Mestek, Inc.
	c. McGill AirFlow LLC.
	d. Nailor Industries Inc.
	e. Pottorff.
	f. Ruskin Company.
	g. Trox USA Inc.
	h. Vent Products Company, Inc.

	2. Comply with AMCA 500-D testing for damper rating.
	3. Low-leakage rating and bearing AMCA's Certified Ratings Seal for both air performance and air leakage.
	4. Suitable for horizontal or vertical applications.
	5. Frames:
	a. Hat shaped.
	b. 0.094-inch-thick, galvanized sheet steel.
	c. Mitered and welded corners.
	d. Flanges for attaching to walls and flangeless frames for installing in ducts.

	6. Blades:
	a. Multiple or single blade.
	b. Parallel- or opposed-blade design.
	c. Stiffen damper blades for stability.
	d. Galvanized, roll-formed steel, 0.064 inch thick.

	7. Blade Axles:  Galvanized steel.
	8. Bearings:
	a.  Molded synthetic.
	b. Dampers in ducts with pressure classes of 3-inch wg or less shall have axles full length of damper blades and bearings at both ends of operating shaft.

	9. Blade Seals:  Neoprene.
	10. Jamb Seals:  Cambered stainless steel.
	11. Tie Bars and Brackets:  Galvanized steel.
	12. Accessories:
	a. Include locking device to hold single-blade dampers in a fixed position without vibration.


	B. Jackshaft:
	1. Size:  0.5-inch diameter.
	2. Material:  Galvanized-steel pipe rotating within pipe-bearing assembly mounted on supports at each mullion and at each end of multiple-damper assemblies.
	3. Length and Number of Mountings:  As required to connect linkage of each damper in multiple-damper assembly.

	C. Damper Hardware:
	1. Zinc-plated, die-cast core with dial and handle made of 3/32-inch-thick zinc-plated steel, and a 3/4-inch hexagon locking nut.
	2. Include center hole to suit damper operating-rod size.
	3. Include elevated platform for insulated duct mounting.


	2.5 CONTROL DAMPERS
	A. Manufacturers:  Subject to compliance with requirements, provide products by one of the following:
	1. Greenheck Fan Corporation.
	2. McGill AirFlow LLC.
	3. Metal Form Manufacturing, Inc.
	4. Nailor Industries Inc.
	5. TAMCO.
	6. Ruskin Company.
	7. Vent Products Company, Inc.

	B. Rectangular Dampers with Aluminum Airfoil Blades
	1. Performance:
	a. Leakage: AMCA 511, Class 1A. Leakage shall not exceed 3 cfm/sq. ft. against 1-in. wg differential static pressure.
	b. Pressure Drop: 0.05-in. wg at 1500 fpm across a 24-by-24-inch damper when tested according to AMCA 500-D, figure 5.3.
	c. Velocity: Up to 6000 fpm.
	d. Temperature: Minus 40 to plus 185 deg F.
	e. Pressure Rating: Damper close-off pressure equal to fan shutoff pressure with a maximum blade deflection of 1/200 of blade length.
	f. Damper shall have AMCA seal for both air leakage and air performance.

	2. Construction:
	a. Frame:
	1) Material: ASTM B 211, Alloy 6063 T5 extruded-aluminum profiles, 0.07 inch thick.
	2) Hat-shaped channel with integral flange(s). Mating face shall be a minimum of 1 inch.
	3) Width not less than 5 inches.

	b. Blades:
	1) Hollow, airfoil, extruded aluminum.
	2) Parallel or opposed blade configuration as required by application.
	3) Material: ASTM B 211, Alloy 6063 T5 aluminum, 0.07 inch thick.
	4) Width not to exceed 6 inches.
	5) Length as required by close-off pressure, not to exceed 48 inches.

	c. Seals:
	1) Blades: Replaceable, mechanically attached extruded silicone, vinyl, or plastic composite.
	2) Jambs: Stainless steel, compression type.

	d. Axles: 0.5-inch-diameter or stainless steel, mechanically attached to blades.
	e. Bearings:
	1) Molded synthetic or stainless-steel sleeve mounted in frame.
	2) Where blade axles are installed in vertical position, provide thrust bearings.

	f. Linkage:
	1) Concealed in frame.
	2) Constructed of aluminum and or stainless steel.
	3) Hardware: Stainless steel.

	g. Transition:
	1) For round and flat oval duct applications, provide damper assembly with integral transitions to mate to adjoining field connection.
	2) Factory mount damper in a sleeve with a close transition to mate to field connection.
	3) Damper size and sleeve shall be connection size plus 2 inches.
	4) Sleeve length shall be not less than 12 inches for dampers without jackshafts and shall be not less than 16 inches for dampers with jackshafts.
	5) Sleeve material shall match adjacent duct.




	2.6 FIRE DAMPERS
	A. Manufacturers:  Subject to compliance with requirements, provide products by one of the following:
	1. Arrow United Industries; a division of Mestek, Inc.
	2. Greenheck Fan Corporation.
	3. Nailor Industries Inc.
	4. NCA Manufacturing, Inc.
	5. Pottorff.
	6. Prefco; Perfect Air Control, Inc.
	7. Ruskin Company.
	8. Vent Products Company, Inc.
	9. Ward Industries, Inc.; a division of Hart & Cooley, Inc.

	B. Type:  Static; rated and labeled according to UL 555 by an NRTL.
	C. Closing rating in ducts up to 4-inch wg static pressure class and minimum 2000-fpm velocity.
	D. Fire Rating:  1-1/2 hours.
	E. Frame:  Curtain type with blades outside airstream; fabricated with roll-formed, 0.034-inch-thick galvanized steel; with mitered and interlocking corners.
	F. Mounting Sleeve:  Factory- or field-installed, galvanized sheet steel.
	1. Minimum Thickness:  0.138 inch thick, as indicated, and of length to suit application.
	2. Exception:  Omit sleeve where damper-frame width permits direct attachment of perimeter mounting angles on each side of wall or floor; thickness of damper frame must comply with sleeve requirements.

	G. Mounting Orientation:  Vertical or horizontal as indicated.
	H. Blades:  Roll-formed, interlocking, 0.024-inch-thick, galvanized sheet steel.  In place of interlocking blades, use full-length, 0.034-inch-thick, galvanized-steel blade connectors.
	I. Horizontal Dampers:  Include blade lock and stainless-steel closure spring.
	J. Heat-Responsive Device: replaceable link and switch package, factory installed, 165 deg F rated.

	2.7 COMBINATION FIRE AND SMOKE DAMPERS
	A. Manufacturers: Subject to compliance with requirements, provide products by one of the following:
	1. Greenheck Fan Corporation.
	2. McGill AirFlow LLC.
	3. Metal Form Manufacturing, Inc.
	4. Nailor Industries Inc.
	5. Pottorff.
	6. Ruskin Company.
	7. Vent Products Company, Inc.

	B. Type: Dynamic; rated and labeled according to UL 555 and UL 555S by an NRTL.
	C. Closing rating in ducts up to 4-inch wg static pressure class and minimum 2000-fpm velocity.
	D. Fire Rating:  1-1/2 hours.
	E. Frame: Hat-shaped, 0.094-inch-thick, galvanized sheet steel, with interlocking, gusseted or mechanically attached corners and mounting flange.
	F. Heat-Responsive Device:  Electric resettable device and switch package, factory installed, rated.
	G. Smoke Detector: Integral, factory wired for single-point connection.
	H. Blades: Roll-formed, horizontal, interlocking, 0.034-inch-thick, galvanized sheet steel.
	I. Leakage:  Class I.
	J. Rated pressure and velocity to exceed design airflow conditions.
	K. Mounting Sleeve: Factory-installed, 0.05-inch-thick, galvanized sheet steel; length to suit wall or floor application with factory-furnished silicone calking.
	L. Master control panel for use in dynamic smoke-management systems.
	M. Damper Motors:  two-position action.
	N. Comply with NEMA designation, temperature rating, service factor, enclosure type, and efficiency requirements for motors specified in Section 230513 "Common Motor Requirements for HVAC Equipment."
	1. Motor Sizes: Minimum size as indicated. If not indicated, large enough so driven load will not require motor to operate in service factor range above 1.0.
	2. Controllers, Electrical Devices, and Wiring: Comply with requirements for electrical devices and connections specified in Section 230923 "Direct Digital Control (DDC) System for HVAC."
	3. Permanent-Split-Capacitor or Shaded-Pole Motors: With oil-immersed and sealed gear trains.
	4. Spring-Return Motors: Equip with an integral spiral-spring mechanism where indicated. Enclose entire spring mechanism in a removable housing designed for service or adjustments. Size for running torque rating of 150 in. x lbf and breakaway torque r...
	5. Outdoor Motors and Motors in Outdoor-Air Intakes: Equip with O-ring gaskets designed to make motors weatherproof. Equip motors with internal heaters to permit normal operation at minus 40 deg F.
	6. Nonspring-Return Motors: For dampers larger than 25 sq. ft., size motor for running torque rating of 150 in. x lbf and breakaway torque rating of 300 in. x lbf.
	7. Electrical Connection: 115 V, single phase, 60 Hz.

	O. Accessories:
	1. Auxiliary switches for signaling or position indication.
	2.  Test and reset switches, damper mounted.


	2.8 FLANGE CONNECTORS
	A. Manufacturers:  Subject to compliance with requirements, provide products by one of the following:
	1. Ductmate Industries, Inc.
	2. Nexus PDQ; Division of Shilco Holdings Inc.
	3. Ward Industries, Inc.; a division of Hart & Cooley, Inc.

	B. Description:  Add-on or roll-formed, factory-fabricated, slide-on transverse flange connectors, gaskets, and components.
	C. Material:  Galvanized steel.
	D. Gage and Shape:  Match connecting ductwork.

	2.9 TURNING VANES
	A. Manufacturers:  Subject to compliance with requirements, provide products by one of the following:
	1. Ductmate Industries, Inc.
	2. Duro Dyne Inc.
	3. Elgen Manufacturing.
	4. METALAIRE, Inc.
	5. SEMCO Incorporated.
	6. Ward Industries, Inc.; a division of Hart & Cooley, Inc.

	B. Manufactured Turning Vanes for Metal Ducts:  Curved blades of galvanized sheet steel; support with bars perpendicular to blades set; set into vane runners suitable for duct mounting.
	1. Acoustic Turning Vanes:  Fabricate airfoil-shaped aluminum extrusions with perforated faces and fibrous-glass fill.

	C. Manufactured Turning Vanes for Nonmetal Ducts:  Fabricate curved blades of resin-bonded fiberglass with acrylic polymer coating; support with bars perpendicular to blades set; set into vane runners suitable for duct mounting.
	D. General Requirements:  Comply with SMACNA's "HVAC Duct Construction Standards - Metal and Flexible"; Figures 4-3, "Vanes and Vane Runners," and 4-4, "Vane Support in Elbows."
	E. Vane Construction:  Single wall.
	F. Vane Construction:  Single wall for ducts up to 48 inches wide and double wall for larger dimensions.

	2.10 DUCT-MOUNTED ACCESS DOORS
	A. Manufacturers:  Subject to compliance with requirements, provide products by one of the following:
	1. American Warming and Ventilating; a division of Mestek, Inc.
	2. Cesco Products; a division of Mestek, Inc.
	3. Ductmate Industries, Inc.
	4. Flexmaster U.S.A., Inc.
	5. Greenheck Fan Corporation.
	6. McGill AirFlow LLC.
	7. Nailor Industries Inc.
	8. Pottorff.
	9. Ward Industries, Inc.; a division of Hart & Cooley, Inc.

	B. Duct-Mounted Access Doors:  Fabricate access panels according to SMACNA's "HVAC Duct Construction Standards - Metal and Flexible"; Figures 7-2, "Duct Access Doors and Panels," and 7-3, "Access Doors - Round Duct."
	1. All Duct Access Doors located upstream of VAV boxes shall be rated for 10” w.g. Positive or Negative pressure.
	a. Double wall, rectangular.
	b. Galvanized sheet metal with insulation fill and thickness as indicated for duct pressure class.
	c. Hinges and Latches:  1-by-1-inchbutt or piano hinge and cam latches.
	d. Fabricate doors airtight and suitable for duct pressure class.

	2. Frame:  Galvanized sheet steel, with bend-over tabs and foam gaskets.
	3. Number of Hinges and Locks:
	a. Access Doors Less Than 12 Inches Square:  No hinges and two sash locks.
	b. Access Doors up to 18 Inches Square:  Continuous piano hinges and two sash locks.


	C. Pressure Relief Access Door:
	1. Door and Frame Material:  Galvanized sheet steel.
	2. Door:  Single wall with metal thickness applicable for duct pressure class.
	3. Operation:  Open outward for positive-pressure ducts and inward for negative-pressure ducts.
	4. Factory set at 3.0- to 8.0-inch wg.
	5. Doors close when pressures are within set-point range.
	6. Hinge:  Continuous piano.
	7. Latches:  Cam.
	8. Seal:  Neoprene or foam rubber.
	9. Insulation Fill:  1-inch-thick, fibrous-glass or polystyrene-foam board.


	2.11 FLEXIBLE CONNECTORS
	A. Manufacturers:  Subject to compliance with requirements, provide products by one of the following:
	1. Ductmate Industries, Inc.
	2. Duro Dyne Inc.
	3. Elgen Manufacturing.
	4. Ventfabrics, Inc.
	5. Ward Industries, Inc.; a division of Hart & Cooley, Inc.

	B. Materials:  Flame-retardant or noncombustible fabrics.
	C. Coatings and Adhesives:  Comply with UL 181, Class 1.
	D. Metal-Edged Connectors:  Factory fabricated with a fabric strip 3-1/2 inches wide attached to two strips of 2-3/4-inch-wide, 0.028-inch-thick, galvanized sheet steel or 0.032-inch-thick aluminum sheets.  Provide metal compatible with connected ducts.
	E. Indoor System, Flexible Connector Fabric:  Glass fabric double coated with neoprene.
	1. Minimum Weight:  26 oz./sq. yd..
	2. Tensile Strength:  480 lbf/inch in the warp and 360 lbf/inch in the filling.
	3. Service Temperature:  Minus 40 to plus 200 deg F.


	2.12 FLEXIBLE DUCTS
	A. Manufacturers:  Subject to compliance with requirements, provide products by one of the following:
	1. Flexmaster U.S.A., Inc.
	2. McGill AirFlow LLC.
	3. Ward Industries, Inc.; a division of Hart & Cooley, Inc.

	B. Insulated, Flexible Duct:  UL 181, Class 1, multiple layers of aluminum laminate supported by helically wound, spring-steel wire; fibrous-glass insulation; aluminized vapor-barrier film.
	1. Pressure Rating:  10-inch wg positive and 1.0-inch wg negative.
	2. Maximum Air Velocity:  4000 fpm.
	3. Temperature Range:  Minus 20 to plus 210 deg F.
	4. Insulation R-value:  Comply with ASHRAE/IESNA 90.1.

	C. Flexible Duct Connectors:
	1. Clamps:  Nylon strap in sizes 3 through 18 inches, to suit duct size.
	2. Non-Clamp Connectors:  Liquid adhesive plus tape.


	2.13 DUCT ACCESSORY HARDWARE
	A. Instrument Test Holes:  Cast iron or cast aluminum to suit duct material, including screw cap and gasket.  Size to allow insertion of pitot tube and other testing instruments and of length to suit duct-insulation thickness.
	B. Adhesives:  High strength, quick setting, neoprene based, waterproof, and resistant to gasoline and grease.


	PART 3 -  EXECUTION
	3.1 INSTALLATION
	A. Install duct accessories according to applicable details in SMACNA's "HVAC Duct Construction Standards - Metal and Flexible" for metal ducts and in NAIMA AH116, "Fibrous Glass Duct Construction Standards," for fibrous-glass ducts.
	B. Install duct accessories of materials suited to duct materials; use galvanized-steel accessories in galvanized-steel and fibrous-glass ducts, stainless-steel accessories in stainless-steel ducts, and aluminum accessories in aluminum ducts.
	C. Install backdraft dampers at inlet of exhaust fans or exhaust ducts as close as possible to exhaust fan unless otherwise indicated.
	D. Install volume dampers at points on supply, return, and exhaust systems where branches extend from larger ducts.  Where dampers are installed in ducts having duct liner, install dampers with hat channels of same depth as liner, and terminate liner ...
	E. Set dampers to fully open position before testing, adjusting, and balancing.
	F. Install test holes at fan inlets and outlets and elsewhere as indicated.
	G. Install fire dampers according to UL listing.
	H. Install duct access doors on sides of ducts to allow for inspecting, adjusting, and maintaining accessories and equipment at the following locations:
	1. On both sides of duct coils.
	2. At outdoor-air intakes and mixed-air plenums.
	3. At drain pans and seals.
	4. Downstream from manual volume dampers, control dampers, backdraft dampers, and equipment.
	5. Adjacent to and close enough to fire or smoke dampers, to reset or reinstall fusible links.  Access doors for access to fire or smoke dampers having fusible links shall be pressure relief access doors and shall be outward operation for access doors...
	6. At each change in direction and at maximum 50-foot spacing.
	7. Control devices requiring inspection.
	8. Elsewhere as indicated.

	I. Install access doors with swing against duct static pressure.
	J. Access Door Sizes:
	1. One-Hand or Inspection Access:  8 by 5 inches.
	2. Two-Hand Access:  12 by 6 inches.
	3. Head and Hand Access:  18 by 12 inches.
	4. Head and Shoulders Access:  21 by 14 inches.

	K. Label access doors according to Section 230553 "Identification for HVAC Piping and Equipment" to indicate the purpose of access door.
	L. Install flexible connectors to connect ducts to equipment.
	M. For fans developing static pressures of 5-inch wg and more, cover flexible connectors with loaded vinyl sheet held in place with metal straps.
	N. Connect terminal units to supply ducts directly or with maximum 12-inch lengths of flexible duct.  Do not use flexible ducts to change directions.
	O. Connect diffusers to ducts directly or with maximum 48-inch lengths of flexible duct clamped or strapped in place.
	P. Connect flexible ducts to metal ducts with liquid adhesive plus tape or draw bands.
	Q. Install duct test holes where required for testing and balancing purposes.
	R. Install thrust limits at centerline of thrust, symmetrical on both sides of equipment.  Attach thrust limits at centerline of thrust and adjust to a maximum of 1/4-inch movement during start and stop of fans.



	233346 fl - flexible ducts
	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. Section Includes:
	1. Insulated flexible ducts.


	1.3 ACTION SUBMITTALS
	A. Product Data: For each type of product.
	B. Shop Drawings: For flexible ducts.
	1. Include plans showing locations and mounting and attachment details.



	PART 2 -  PRODUCTS
	2.1 ASSEMBLY DESCRIPTION
	A. Comply with NFPA 90A, "Installation of Air Conditioning and Ventilating Systems," and with NFPA 90B, "Installation of Warm Air Heating and Air Conditioning Systems."
	B. Comply with SMACNA's "HVAC Duct Construction Standards - Metal and Flexible" for acceptable materials, material thicknesses, and duct construction methods unless otherwise indicated. Sheet metal materials shall be free of pitting, seam marks, rolle...
	C. Comply with the Air Diffusion Council's "ADC Flexible Air Duct Test Code FD 72-R1."
	D. Comply with ASTM E 96/E 96M, "Test Methods for Water Vapor Transmission of Materials."

	2.2 INSULATED FLEXIBLE DUCTS
	A. Manufacturers: Subject to compliance with requirements, provide products by one of the following:
	1. Flexmaster U.S.A., Inc.
	2. McGill AirFlow LLC.

	B. Insulated, Flexible Duct: UL 181, Class 1, two-ply vinyl film supported by helically wound, spring-steel wire; fibrous-glass insulation; aluminized vapor-barrier film.
	1. Pressure Rating: 10-inch wg positive and 1.0-inch wg negative.
	2. Maximum Air Velocity: 4000 fpm.
	3. Temperature Range: Minus 10 to plus 160 deg F.
	4. Insulation R-Value:  R6.

	C. Insulated, Flexible Duct: UL 181, Class 1, black polymer film supported by helically wound, spring-steel wire; fibrous-glass insulation; aluminized vapor-barrier film.
	1. Pressure Rating: 4-inch wg positive and 0.5-inch wg negative.
	2. Maximum Air Velocity: 4000 fpm.
	3. Temperature Range: Minus 20 to plus 175 deg F.
	4. Insulation R-Value:  R6.

	D. Insulated, Flexible Duct: UL 181, Class 1, multiple layers of aluminum laminate supported by helically wound, spring-steel wire; fibrous-glass insulation; aluminized vapor-barrier film.
	1. Pressure Rating: 10-inch wg positive and 1.0-inch wg negative.
	2. Maximum Air Velocity: 4000 fpm.
	3. Temperature Range: Minus 20 to plus 210 deg F.
	4. Insulation R-Value:  R6.

	E. Insulated, Flexible Duct: UL 181, Class 1, aluminum laminate and polyester film with latex adhesive supported by helically wound, spring-steel wire; fibrous-glass insulation; aluminized vapor-barrier film.
	1. Pressure Rating: 10-inch wg positive and 1.0-inch wg negative.
	2. Maximum Air Velocity: 4000 fpm.
	3. Temperature Range: Minus 20 to plus 210 deg F.
	4. Insulation R-Value: R6.

	F. Insulated, Flexible Duct: UL 181, Class 0, interlocking spiral of aluminum foil; fibrous-glass insulation; aluminized vapor-barrier film.
	1. Pressure Rating: 8-inch wg positive or negative.
	2. Maximum Air Velocity: 5000 fpm.
	3. Temperature Range: Minus 20 to plus 250 deg F.
	4. Insulation R-Value:  R6.


	2.3 FLEXIBLE DUCT CONNECTORS
	A. Clamps:  Stainless-steel band with cadmium-plated hex screw to tighten band with a worm-gear action in sizes 3 through 18 inches, to suit duct size.
	B. Non-Clamp Connectors:  Adhesive plus sheet metal screws.


	PART 3 -  EXECUTION
	3.1 INSTALLATION
	A. Install flexible ducts according to applicable details in SMACNA's "HVAC Duct Construction Standards - Metal and Flexible" for metal ducts and in NAIMA AH116, "Fibrous Glass Duct Construction Standards," for fibrous-glass ducts.
	B. Install in indoor applications only. Flexible ductwork should not be exposed to UV lighting.
	C. Connect diffusers connect to ducts directly or with maximum 48-inch lengths of flexible duct clamped or strapped in place.
	D. Connect flexible ducts to metal ducts with adhesive plus sheet metal screws.
	E. Installation:
	1. Install ducts fully extended.
	2. Do not bend ducts across sharp corners.
	3. Bends of flexible ducting shall not exceed a minimum of one duct diameter.
	4. Avoid contact with metal fixtures, water lines, pipes, or conduits.
	5. Install flexible ducts in a direct line, without sags, twists, or turns.

	F. Supporting Flexible Ducts:
	1. Suspend flexible ducts with bands 1-1/2 inches wide or wider and spaced a maximum of 48 inches apart. Maximum centerline sag between supports shall not exceed 1/2 inch per 12 inches.
	2. Install extra supports at bends placed approximately one duct diameter from center line of the bend.
	3. Ducts may rest on ceiling joists or truss supports. Spacing between supports shall not exceed the maximum spacing per manufacturer's written installation instructions.
	4. Vertically installed ducts shall be stabilized by support straps at a maximum of 72 inches o.c.




	233423_fl
	PART 1 -  GENERAL
	1.1 SUMMARY
	A. Section Includes:
	1. Ceiling-Mounted Ventilators
	2. Sidewall Propeller Fans


	1.2 PERFORMANCE REQUIREMENTS
	A. Project Altitude:  Base fan-performance ratings on actual Project site elevations.
	B. Operating Limits:  Classify according to AMCA 99.

	1.3 ACTION SUBMITTALS
	A. Product Data:  For each type of product indicated.  Include rated capacities, operating characteristics, and furnished specialties and accessories.  Also include the following:
	1. Certified fan performance curves with system operating conditions indicated.
	2. Certified fan sound-power ratings.
	3. Motor ratings and electrical characteristics, plus motor and electrical accessories.
	4. Material thickness and finishes, including color charts.
	5. Dampers, including housings, linkages, and operators.
	6. Roof curbs.
	7. Fan speed controllers.

	B. Shop Drawings:  Include plans, elevations, sections, details, and attachments to other work.
	1. Detail equipment assemblies and indicate dimensions, weights, loads, required clearances, method of field assembly, components, and location and size of each field connection.
	2. Wiring Diagrams:  For power, signal, and control wiring.


	1.4 CLOSEOUT SUBMITTALS
	A. Operation and Maintenance Data:  For power ventilators to include in emergency, operation, and maintenance manuals.

	1.5 QUALITY ASSURANCE
	A. Electrical Components, Devices, and Accessories:  Listed and labeled as defined in NFPA 70, by a qualified testing agency, and marked for intended location and application.
	B. AMCA Compliance:  Fans shall have AMCA-Certified performance ratings and shall bear the AMCA-Certified Ratings Seal.
	C. UL Standards:  Power ventilators shall comply with UL 705.

	1.6 COORDINATION
	A. Coordinate size and location of structural-steel support members.
	B. Coordinate sizes and locations of concrete bases with actual equipment provided.
	C. Coordinate sizes and locations of roof curbs, equipment supports, and roof penetrations with actual equipment provided.


	PART 2 -  PRODUCTS
	2.1 CEILING-MOUNTED VENTILATORS
	A. Manufacturers:  Subject to compliance with requirements, provide products by one of the following:
	1. Greenheck Fan Corporation.
	2. Loren Cook Company.
	3. PennBarry.

	B. Consult manufacturers if AMCA-certified fans are required; not all manufacturers are AMCA members.
	C. Housing: Steel, lined with acoustical insulation.
	D. Fan Wheel: Centrifugal wheels directly mounted on motor shaft. Fan shrouds, motor, and fan wheel removable for service.
	E. Back-draft damper: Integral.
	F. Grille designs other than those specified in "Grille" Paragraph below are available.
	G. Grille: Plastic louvered grille with flange on intake and thumbscrew or spring retainer attachment to fan housing.
	H. Electrical Requirements: Junction box for electrical connection on housing and receptacle for motor plug-in.
	I. Accessories:
	J. Accessories listed in subparagraphs below are optional features.
	K. Variable-Frequency Motor Controller: Solid-state control to reduce speed from 100 to less than 50 percent.
	L. Isolation: Rubber-in-shear vibration isolators.

	2.2 SIDEWALL PROPELLER FANS
	A. Manufacturers: Subject to compliance with requirements, provide products by one of the following:
	1. Carnes Company.
	2. JencoFan.
	3. Loren Cook Company.
	4. Peerless Blowers.
	5. PennBarry.
	6. Quietaire Inc.
	7. Greenheck.

	B. Housing: Galvanized-steel sheet with flanged edges and integral orifice ring, with baked-enamel finish coat applied after assembly.
	C. Fan Wheels: Formed-steel blades riveted to heavy-gauge steel spider bolted to cast-iron hub.
	D. Fan Wheel: Replaceable, extruded-aluminum, airfoil blades fastened to cast-aluminum hub; factory set pitch angle of blades.
	E. Fan Drive: Direct-drive motor mounted in airstream, factory wired to disconnect switch located on outside of fan housing.
	F. Fan Drive:
	1. Belt drive.
	2. Resiliently mounted to housing.
	3. Statically and dynamically balanced.
	4. Selected for continuous operation at maximum rated fan speed and motor horsepower, with final alignment and belt adjustment made after installation.
	5. Extend grease fitting to accessible location outside of unit.
	6. Service Factor Based on Fan Motor Size: 1.4.
	7. Fan Shaft: Turned, ground, and polished steel; keyed to wheel hub.
	8. Shaft Bearings: Permanently lubricated, permanently sealed, self-aligning ball bearings.
	a. Ball-Bearing Rating Life: ABMA 9, L(10) of 100,000 hours.

	9. Pulleys: Cast iron with split, tapered bushing; dynamically balanced at factory.
	10. Motor Pulleys: Adjustable pitch for use with motors through 5 hp; fixed pitch for use with larger motors. Select pulley so pitch adjustment is at the middle of adjustment range at fan design conditions.
	11. Belts: Oil resistant, nonsparking, and nonstatic; matched sets for multiple belt drives.
	12. Belt Guards: Fabricate of steel for motors mounted on outside of fan cabinet.

	G. Accessories:
	1. Disconnect Switch: Nonfusible type, with thermal-overload protection mounted inside fan housing, factory wired through an internal aluminum conduit.
	2. Motorized Dampers: Parallel-blade dampers with electric actuator wired to close when fan stops.
	3. Motor-Side Back Guard: Galvanized steel, complying with OSHA specifications, removable for maintenance.
	4. Wall Sleeve: Galvanized steel to match fan and accessory size.
	5. Weathershield Hood: Galvanized steel to match fan and accessory size.
	6. Weathershield Front Guard: Galvanized steel with expanded metal screen.


	2.3 MOTORS
	A. Comply with NEMA designation, temperature rating, service factor, enclosure type, and efficiency requirements for motors specified in Section 230513 "Common Motor Requirements for HVAC Equipment."
	1. Motor Sizes:  Minimum size as indicated.  If not indicated, large enough so driven load will not require motor to operate in service factor range above 1.0.

	B. Enclosure Type:  Totally enclosed, fan cooled.

	2.4 SOURCE QUALITY CONTROL
	A. Certify sound-power level ratings according to AMCA 301, "Methods for Calculating Fan Sound Ratings from Laboratory Test Data." Factory test fans according to AMCA 300, "Reverberant Room Method for Sound Testing of Fans."  Label fans with the AMCA-...
	B. Certify fan performance ratings, including flow rate, pressure, power, air density, speed of rotation, and efficiency by factory tests according to AMCA 210, "Laboratory Methods of Testing Fans for Aerodynamic Performance Rating."  Label fans with ...


	PART 3 -  EXECUTION
	3.1 INSTALLATION
	A. Install power ventilators level and plumb.
	B. Support suspended units from structure using threaded steel rods and spring hangers having a static deflection of 1 inch.
	C. Install units with clearances for service and maintenance.
	D. Label units according to requirements specified in Section 230553 "Identification for HVAC Piping and Equipment."

	3.2 CONNECTIONS
	A. Drawings indicate general arrangement of ducts and duct accessories.  Make final duct connections with flexible connectors.  Flexible connectors are specified in Section 233300 "Air Duct Accessories."
	B. Install ducts adjacent to power ventilators to allow service and maintenance.
	C. Ground equipment according to Section 260526 "Grounding and Bonding for Electrical Systems."
	D. Connect wiring according to Section 260519 "Low-Voltage Electrical Power Conductors and Cables."

	3.3 ADJUSTING
	A. Adjust damper linkages for proper damper operation.
	B. Comply with requirements in Section 230593 "Testing, Adjusting, and Balancing for HVAC" for testing, adjusting, and balancing procedures.
	C. Lubricate bearings.



	235123 fl - gas vents
	235416.13 fl - gas-fired furnaces
	PART 1 -  GENERAL
	1.01 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.

	1.02 SUMMARY
	A. Section Includes:
	1. Gas-fired, condensing furnaces and accessories complete with controls.
	2. Air filters.
	3. Refrigeration components.


	1.03 ACTION SUBMITTALS
	A. Product Data: For each type of product.
	1. Include rated capacities, operating characteristics, furnished specialties, and accessories.

	B. Shop Drawings:
	1. Include details of equipment assemblies. Indicate dimensions, weights, loads, required clearances, method of field assembly, components, and location and size of each field connection.
	2. Include diagrams for power, signal, and control wiring.


	1.04 CLOSEOUT SUBMITTALS
	A. Operation and Maintenance Data: For each furnace to include in emergency, operation, and maintenance manuals.

	1.05 QUALITY ASSURANCE
	A. ASHRAE Compliance: Applicable requirements in ASHRAE 62.1, Section 5 - "Systems and Equipment" and Section 7 - "Construction and Startup."
	B. ASHRAE/IES 90.1 Compliance: Applicable requirements in ASHRAE/IES 90.1, Section 6 - "Heating, Ventilating, and Air-Conditioning."
	C. Comply with NFPA 70.

	1.06 WARRANTY
	A. Special Warranty: Manufacturer agrees to repair or replace the following components of furnaces that fail in materials or workmanship within specified warranty period:
	1. Warranty Period, Commencing on Date of Substantial Completion:
	a. Furnace Heat Exchanger:  1 year.
	b. Integrated Ignition and Blower Control Circuit Board:  1 year.
	c. Draft-Inducer Motor:  1 year.
	d. Refrigeration Compressors:  1 year.
	e. Evaporator and Condenser Coils:  1 year.




	PART 2 -  PRODUCTS
	2.01 ASSEMBLY DESCRIPTION
	A. Electrical Components, Devices, and Accessories: Listed and labeled as defined in NFPA 70, Article 100, by a qualified testing agency, and marked for intended location and application.
	B. General Requirements for Noncondensing Gas-Fired Furnaces: Factory assembled, piped, wired, and tested; complying with ANSI Z21.47/CSA 2.3 and NFPA 54.

	2.02 GAS-FIRED FURNACES, CONDENSING
	A. Manufacturers: Subject to compliance with requirements, provide products by one of the following:
	1. Aaon
	2. JCI/York
	3. Daikin-McQuay
	4. Carrier
	5. Trane

	B. Cabinet:  Galvanized steel.
	1. Cabinet interior around heat exchanger shall be factory-installed insulation.
	2. Lift-out panels shall expose burners and all other items requiring access for maintenance.
	3. Factory paint external cabinets in manufacturer's standard color.
	4. Airstream Surfaces: Surfaces in contact with the airstream shall comply with requirements in ASHRAE 62.1.

	C. Fan: Centrifugal, factory balanced, resilient mounted, direct drive.
	1. Special Motor Features: Multitapped, multispeed with internal thermal protection and permanent lubrication.

	D. Type of Gas:  Natural.
	E. Heat Exchanger:
	1. Primary:  Aluminized steel.

	F. Burner:
	1. Gas Valve: 100 percent safety two-stage main gas valve, main shutoff valve, pressure regulator, safety pilot with electronic flame sensor, limit control, transformer, and combination ignition/fan timer control board.
	2. Ignition: Electric pilot ignition, with hot-surface igniter or electric spark ignition.

	G. Gas-Burner Safety Controls:
	1. Electronic Flame Sensor: Prevents gas valve from opening until pilot flame is proven; stops gas flow on ignition failure.
	2. Flame Rollout Switch: Installed on burner box; prevents burner operation.
	3. Limit Control: Fixed stop at maximum permissible setting; de-energizes burner on excessive bonnet temperature; automatic reset.

	H. Combustion-Air Inducer: Centrifugal fan with thermally protected motor and sleeve bearings prepurges heat exchanger and vents combustion products; pressure switch prevents furnace operation if combustion-air inlet or flue outlet is blocked.
	I. Furnace Controls: Solid-state board integrates ignition, heat, cooling, and fan speeds; adjustable fan-on and fan-off timing; terminals for connection to accessories; diagnostic light with viewport.
	J. Accessories:
	1. Combination Combustion-Air Intake and Vent: PVC plastic fitting to combine combustion-air inlet and vent through roof.
	2. CPVC Plastic Vent Materials:
	a. CPVC Plastic Pipe: Schedule 40, complying with ASTM F 441/F 441M.
	b. CPVC Plastic Fittings: Schedule 40, complying with ASTM F 438, socket type.
	c. CPVC Solvent Cement: ASTM F 493.

	3. PVC Plastic Vent Materials:
	a. PVC Plastic Pipe: Schedule 40, complying with ASTM D 1785.
	b. PVC Plastic Fittings: Schedule 40, complying with ASTM D 2466, socket type.
	c. PVC Solvent Cement: ASTM D 2564.



	2.03 THERMOSTATS
	A. Controls shall comply with requirements in ASHRAE/IES 90.1, "Controls."
	B. Solid-State Thermostat:  Wall-mounted Wireless, programmable, microprocessor-based unit with automatic switching from heating to cooling, preferential rate control, seven-day programmability with minimum of four temperature presets per day, vacatio...
	C. Control Wiring: Balanced twisted-pair cabling complying with requirements for Category 5e in

	2.04 AIR FILTERS
	A. Disposable Filters:  1-inch- thick fiberglass media with ASHRAE 52.2 MERV rating of 6 or higher, in sheet metal frame.

	2.05 REFRIGERATION COMPONENTS
	A. General Refrigeration Component Requirements:
	1. Refrigeration compressor, coils, and specialties shall be designed to operate with CFC-free refrigerants.
	2. Energy Efficiency: Equal to or greater than prescribed by ASHRAE/IES 90.1.

	B. Refrigerant Coil: Copper tubes mechanically expanded into aluminum fins. Comply with AHRI 210/240. Match size with furnace. Include condensate drain pan with accessible drain outlet.
	1. Refrigerant Coil Enclosure: Steel, matching furnace and evaporator coil, with access panel and flanges for integral mounting at or on furnace cabinet and galvanized sheet metal drain pan coated with black asphaltic base paint.

	C. Refrigerant Line Kits: Annealed-copper suction and liquid lines factory cleaned, dried, pressurized with nitrogen, sealed, and with suction line insulated. Provide in standard lengths for installation without joints, except at equipment connections.
	1. Flexible Elastomeric: Closed-cell, sponge- or expanded-rubber materials. Comply with ASTM C 534/C 534M, Type I, 1 inch thick.

	D. Air-Cooled Compressor-Condenser Unit:
	1. Casing: Steel, finished with baked enamel, with removable panels for access to controls, weep holes for water drainage, and mounting holes in base. Provide brass service valves, fittings, and gage ports on exterior of casing.
	2. Compressor: Hermetically sealed reciprocating or scroll type.
	a. Crankcase heater.
	b. Restrained vibration isolation mounts for compressor.
	c. Compressor motor shall have thermal- and current-sensitive overload devices, start capacitor, relay, and contactor.
	d. Two-speed compressor motors shall have manual-reset high-pressure switch and automatic-reset low-pressure switch.
	e. Refrigerant: R-410A.

	3. Refrigerant Coil: Copper tube, with mechanically bonded aluminum fins, complying with AHRI 210/240, and with liquid subcooler.
	4. Heat-Pump Components: Reversing valve and low-temperature air cut-off thermostat.
	5. Fan: Aluminum-propeller type, directly connected to motor.
	6. Motor: Permanently lubricated, with integral thermal-overload protection.
	7. Low Ambient Kit: Permits operation down to 45 deg F.
	8. Mounting Base: Polyethylene.



	PART 3 -  EXECUTION
	3.01 EXAMINATION
	A. Examine areas and conditions, with Installer present, for compliance with requirements for installation tolerances and other conditions affecting performance of the Work.
	B. Examine factory-installed insulation before furnace installation. Reject units that are wet, moisture damaged, or mold damaged.
	C. Examine roughing-in for gas and refrigerant piping systems to verify actual locations of piping connections before equipment installation.
	D. Proceed with installation only after unsatisfactory conditions have been corrected.

	3.02 INSTALLATION
	A. Install gas-fired furnaces and associated fuel and vent features and systems according to NFPA 54.
	B. Suspended Units: Suspend from structure using threaded rods, spring hangers, and building attachments. Secure rods to unit hanger attachments. Adjust hangers so unit is level and plumb.
	1. Install seismic restraints to limit movement of furnace by resisting code-required seismic acceleration.

	C. Base-Mounted Units: Secure units to substrate. Provide optional bottom closure base if required by installation conditions.
	1. Anchor furnace to substrate to resist code-required seismic acceleration.

	D. Controls: Install thermostats and humidistats at mounting height of 60 inches above floor.
	E. Wiring Method: Install control wiring in accessible ceiling spaces and in gypsum board partitions where unenclosed wiring method may be used. Conceal control wiring except in unfinished spaces.
	F. Install ground-mounted, compressor-condenser components on 4-inch-thick, reinforced concrete base; 4 inches larger on each side than unit. Concrete, reinforcement, and formwork are specified in Section 033000 "Cast-in-Place Concrete." Coordinate an...
	G. Install roof-mounted compressor-condenser components on polyethylene mounting base.

	3.03 CONNECTIONS
	A. Gas piping installation requirements are specified in Section 231123 "Facility Natural-Gas Piping." Drawings indicate general arrangement of piping, fittings, and specialties. Connect gas piping with union or flange and appliance connector valve.
	B. Install piping adjacent to equipment to allow service and maintenance.
	C. Water piping installation requirements are specified in Section 221116 "Domestic Water Piping." Drawings indicate general arrangement of piping, fittings, and specialties. Connect water piping with union and ball valve.
	D. Vent and Outside-Air Connection, Condensing, Gas-Fired Furnaces: Connect plastic piping vent material to furnace connections and extend outdoors. Terminate vent outdoors with a cap and in an arrangement that will protect against entry of birds, ins...
	1. Ream ends of pipes and tubes and remove burrs. Bevel plain ends of steel pipe.
	2. Remove scale, slag, dirt, and debris from inside and outside of pipe and fittings before assembly.
	3. Plastic Piping Solvent-Cement Joints: Clean and dry joining surfaces. Join pipe and fittings according to the following:
	a. Comply with ASTM F 402 for safe-handling practice of cleaners, primers, and solvent cements.
	b. CPVC Piping: Join according to ASTM D 2846/D 2846M, Appendix.
	c. PVC Pressure Piping: Join schedule number ASTM D 1785 PVC pipe and PVC socket fittings according to ASTM D 2672. Join other-than-schedule-number PVC pipe and socket fittings according to ASTM D 2855.

	4. Slope pipe vent back to furnace or to outside terminal.

	E. Connect ducts to furnace with flexible connector. Comply with requirements in Section 233300 "Air Duct Accessories."
	F. Connect refrigerant tubing kits to refrigerant coil in furnace and to air-cooled compressor-condenser unit.
	1. Flared Joints: Use ASME B16.26 fitting and flared ends, following procedures in CDA's "Copper Tube Handbook."
	2. Soldered Joints: Apply ASTM B 813, water-flushable flux, unless otherwise indicated, to tube end. Construct joints according to ASTM B 828 or CDA's "Copper Tube Handbook," using lead-free solder alloy complying with ASTM B 32.

	G. Comply with requirements in Section 232300 "Refrigerant Piping" for installation and joint construction of refrigerant piping.

	3.04 FIELD QUALITY CONTROL
	A. Perform the following tests and inspections:
	1. Perform electrical test and visual and mechanical inspection.
	2. Leak Test: After installation, charge systems with refrigerant and test for leaks. Repair leaks, replace lost refrigerant, and retest until no leaks exist.
	3. Operational Test: After electrical circuitry has been energized, start units to confirm proper operation, product capability, and compliance with requirements.
	4. Verify that fan wheel is rotating in the correct direction and is not vibrating or binding.
	5. Test and adjust controls and safeties. Replace damaged and malfunctioning controls and equipment.

	B. Verify that vibration isolation and flexible connections properly dampen vibration transmission to structure.

	3.05 STARTUP SERVICE
	A. Complete installation and startup checks according to manufacturer's written instructions and perform the following:
	1. Inspect for physical damage to unit casings.
	2. Verify that access doors move freely and are weathertight.
	3. Clean units and inspect for construction debris.
	4. Verify that all bolts and screws are tight.
	5. Adjust vibration isolation and flexible connections.
	6. Verify that controls are connected and operational.

	B. Adjust fan belts to proper alignment and tension.
	C. Start unit according to manufacturer's written instructions and complete manufacturer's operational checklist.
	D. Measure and record airflows.
	E. Verify proper operation of capacity control device.
	F. After startup and performance test, lubricate bearings and adjust belt tension.

	3.06 ADJUSTING
	A. Adjust initial temperature and humidity set points.
	B. Set controls, burner, and other adjustments for optimum heating performance and efficiency. Adjust heat-distribution features, including shutters, dampers, and relays, to provide optimum heating performance and system efficiency.

	3.07 CLEANING
	A. After completing installation, clean furnaces internally according to manufacturer's written instructions.
	B. Install new filters in each furnace within 14 days after Substantial Completion.

	3.08 DEMONSTRATION
	A. Train Owner's maintenance personnel to adjust, operate, and maintain condensing units. Refer to Section 017900 "Demonstration and Training."
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	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. Section includes low-intensity, gas-fired, draft-induced radiant heaters.

	1.3 ACTION SUBMITTALS
	A. Product Data: For each type of product.
	1. Include rated capacities, operating characteristics, electrical characteristics, and furnished specialties and accessories.

	B. Shop Drawings:
	1. Signed, sealed, and prepared by or under the supervision of a qualified professional engineer.
	2. Include plans, elevations, sections, and mounting details.
	3. Include details of equipment assemblies. Indicate dimensions, weights, loads, required clearances, method of field assembly, components, and location and size of each field connection.
	4. Detail fabrication and assembly of high-intensity, gas-fired, radiant heaters, as well as procedures and diagrams.
	5. Include diagrams for power, signal, and control wiring.


	1.4 INFORMATIONAL SUBMITTALS
	A. Coordination Drawings: Plans, elevations, and other details, drawn to scale, on which the following items are shown and coordinated with each other, using input from installers of the items involved:
	1. Structural members to which equipment will be attached.
	2. Gas piping to heater installations
	3. Thermostats and wiring to heaters.
	4. Heater locations and clearance requirements.
	5. Other suspended ceiling components including the following:
	a. Lighting fixtures.
	b. Air outlets and inlets.
	c. Sprinklers.



	1.5 CLOSEOUT SUBMITTALS
	A. Operation and Maintenance Data: For gas-fired, radiant heaters to include in emergency, operation, and maintenance manuals.


	PART 2 -  PRODUCTS
	2.1 PERFORMANCE REQUIREMENTS
	A. CSA certified, with CSA Seal and certification number clearly visible on units indicating compliance with ANSI Z83.20/CSA 2.34.
	B. UL listed and labeled, with UL label clearly visible on units indicating compliance with ANSI Z83.20/CSA 2.34.
	C. Electrical Components, Devices, and Accessories: Listed and labeled as defined in NFPA 70, by a qualified testing agency, and marked for intended location and application.

	2.2 DRAFT-INDUCED HEATERS
	A. Manufacturers: Subject to compliance with requirements, provide products by one of the following:
	1. IR Energy
	2. Combustion Research Corporation.
	3. Detroit Radiant Products Company.
	4. Roberts-Gordon, Inc.
	5. Schwank Inc.
	6. Solaronics, Inc.

	B. Description: Factory-assembled, outdoor, overhead-mounted, electrically controlled, low-intensity, infrared radiant heating units using gas combustion. Heater to have all necessary factory-installed wiring and piping required prior to field install...
	C. Fuel Type: Design burner for natural gas having characteristics same as those of gas available at Project site.
	D. Burner Assembly:
	1. Combustion-Air Inlet: Non-ducted, unvented.
	2. Burner Control Housing:  Stainless steel.
	a. Totally enclosed with stainless-steel access cover.
	b. Sight glass for visual inspection of burner.
	c. Finish:  Enameled finish or powder-coated finish.

	3. Burner:  Stainless steel.
	4. Ignition System:  Silicon carbide hot-surface igniter 115/120-V ac with flame rod sensing capabilities and self-diagnostic control module.
	5. Combustion Blower Fan: Dynamically balanced, direct-driven, forward-curved fan with stainless-steel impeller and aluminized-steel housing, with a minimum temperature rating of 450 deg F.
	6. Motors: General requirements for motors are specified in Section 23 05 13 "Common Motor Requirements for HVAC Equipment."
	a. Motor: Resilient-mounted, capacitor-start-capacitor-run type with sealed ball bearings; totally enclosed, nonventilated type with internal thermal protection.
	b. Motor Sizes: Minimum size as indicated. If not indicated, large enough so driven load will not require motor to operate in service factor range above 1.0.


	E. Combustion Chamber: 4-inch-diameter, 16-gage, stainless-steel tubing with high-emissivity, high-temperature, corrosion-resistant external finish. Chambers shall be equipped with sight glass for burner and pilot flame observation.
	F. Emitter Tube:  3-inch- diameter, 16-gage, stainless-steel tubing with high-emissivity, high-temperature, corrosion-resistant external finish. Emitter tubing shall be equipped with baffles to maximize heating efficiency.
	1. Tubing Connections:  Stainless-steel threaded couplings.
	2.  180-degree-bend emitter steel tubing with high-emissivity, high-temperature, corrosion-resistant external finish.

	G. Vacuum Exhaust Fan: Dynamically balanced, direct-driven, stainless-steel impeller in aluminized-steel housing, isolated from emitter tubing exhaust system by high-temperature flexible vibration isolation connector. Fan and connector to have a minim...
	1. Motors: General requirements for motors are specified in Section 23 05 13 "Common Motor Requirements for HVAC Equipment."
	a. Motor: Resilient-mounted, capacitor-start-capacitor-run type with sealed ball bearings; totally enclosed, nonventilated type with internal thermal protection.
	b. Motor Sizes: Minimum size as indicated. If not indicated, large enough so driven load will not require motor to operate in service factor range above 1.0.

	2. Balancing Dampers: Plate type, mounted in cast, double-flange fitting with vacuum test plug.
	3. Filter: Cartridge type for mounting on burner housing.
	4. Exhaust Vent Termination:  Vertical through roof with vent caps.

	H. Reflector:  Polished stainless steel, with end caps. Shape to control radiation from tubing for uniform intensity at floor level with 100 percent cutoff above centerline of tubing. Reflectors or entire heater shall accommodate rotational adjustment...
	I. Accessories:
	1. Reflector Extension Shields: Same material as reflectors, arranged for fixed connection to lower reflector lip and rigid support to provide 100 percent cutoff of direct radiation from tubing at angles greater than 30 degrees from vertical.
	2. Protective grilles mounted to reflectors to protect emitter tubing.
	3. Stainless-steel flexible connector with manual valve for gas supply.
	4. Hanger chain with "S" hooks.
	5. 3/16-inch-diameter, galvanized-steel wire tubing hangers and reflector supports.
	6. Rigid mounting kits.
	7. Outdoor use conversion kit.
	8. Clearance warning plaque.


	2.3 CONTROLS AND SAFETIES
	A. Gas Control Valve:  Two-stage, regulated redundant 24-V ac gas valve that contains pilot solenoid valve, electric gas valve, pilot filter, pressure regulator, pilot shutoff, and manual shutoff all in one body.
	B. Failure Safeguards: 100 percent shutoff of gas flow in the event of flame or power failure.
	C. Pre-purge of 30 seconds of air control system prior to burner ignition.
	D. Safety lockout of burner after flame is not reestablished within trial ignition period.
	E. Blocked Vent Safety: Differential pressure switch in burner safety circuit to stop burner operation with high discharge or suction pressure.
	F. Control Panel Interlock: Stops burner if panel is open.
	G. Indicator Lights:  "Airflow-on" and "burner-on" indicator lights.
	H. Thermostat: Two-stage, wall-mounted type with 50 to 90 deg F operating range and fan on switch.
	1. Control Transformer: Integrally mounted.



	PART 3 -  EXECUTION
	3.1 EXAMINATION
	A. Examine structures, substrates, areas and conditions, with Installer present, for compliance with requirements for installation tolerances, required clearances, and other conditions affecting performance of the Work.
	B. Examine roughing-in for fuel-gas piping to verify actual locations of piping connections before equipment installation.
	C. Prepare written report, endorsed by Installer, listing conditions detrimental to performance of the Work.
	D. Proceed with installation only after unsatisfactory conditions have been corrected.

	3.2 INSTALLATION
	A. Equipment Installation: Install gas-fired, radiant heaters and associated gas features and systems according to NFPA 54.
	B. Suspended Units:  Mount to substrate using manufacturer's rigid mounting kits or custom fabricated brackets.
	1. Restrain the unit to resist seismic acceleration. Comply with requirements for seismic-restraint devices specified in Section 23 05 48 "Vibration and Seismic Controls for HVAC."

	C. Maintain manufacturers' recommended clearances for combustibles.

	3.3 CONNECTIONS
	A. Gas Piping: Comply with Section 23 11 23 "Facility Natural-Gas Piping." Connect gas piping to gas train inlet; provide union with enough clearance for burner removal and service.
	1. Gas Connections: Connect gas piping to radiant heaters according to NFPA 54.

	B. Where installing piping adjacent to gas-fired, radiant heaters, allow space for service and maintenance.
	C. Vent Connections: Comply with Section 23 31 13 "Metal Ducts" and with Section 23 51 23"Gas Vents."
	D. Electrical Connections: Comply with applicable requirements in Section 26 05 19 "Low-Voltage Electrical Power Conductors and Cables."
	1. Install electrical devices furnished with heaters but not specified to be factory mounted.


	3.4 FIELD QUALITY CONTROL
	A. Manufacturer's Field Service: Engage a factory-authorized service representative to test and inspect components, assemblies, and equipment installations, including connections.
	B. Perform the following tests and inspections with the assistance of a factory-authorized service representative:
	1. Test and adjust controls and safeties. Replace damaged and malfunctioning controls and equipment.
	2. Verify bearing lubrication.
	3. Verify proper motor rotation.
	4. Test Reports: Prepare a written report to record the following:
	a. Test procedures used.
	b. Test results that comply with requirements.
	c. Test results that do not comply with requirements and corrective action taken to achieve compliance with requirements.


	C. Gas-fired, radiant heaters will be considered defective if they do not pass tests and inspections.
	D. Prepare test and inspection reports.

	3.5 ADJUSTING
	A. Adjust initial-temperature set points.
	B. Adjust burner and other unit components for optimum heating performance and efficiency.

	3.6 DEMONSTRATION
	A. Engage a factory-authorized service representative to train Owner's maintenance personnel to adjust, operate, and maintain gas-fired, radiant heaters.



	236200 fl - packaged compressor and condenser units
	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. Section includes packaged, refrigerant compressor and condenser units.

	1.3 ACTION SUBMITTALS
	A. Product Data: For each compressor and condenser unit. Include rated capacities, operating characteristics, and furnished specialties and accessories. Include equipment dimensions, weights and structural loads, required clearances, method of field a...
	B. Shop Drawings: For compressor and condenser units. Include plans, elevations, sections, details, and attachments to other work.
	1. Wiring Diagrams: For power, signal, and control wiring.


	1.4 INFORMATIONAL SUBMITTALS
	A. Coordination Drawings: Plans, drawn to scale, on which the following items are shown and coordinated with each other, based on input from installers of the items involved:
	1. Structural members to which compressor and condenser units will be attached.
	2. Liquid and vapor pipe sizes.
	3. Refrigerant specialties.
	4. Piping including connections, oil traps, and double risers.
	5. Compressors.
	6. Evaporators.


	1.5 CLOSEOUT SUBMITTALS
	A. Operation and Maintenance Data: For compressor and condenser units to include in emergency, operation, and maintenance manuals.

	1.6 QUALITY ASSURANCE
	A. Electrical Components, Devices, and Accessories: Listed and labeled as defined in NFPA 70, by a qualified testing agency, and marked for intended location and application.
	B. Fabricate and label refrigeration system according to ASHRAE 15, "Safety Standard for Refrigeration Systems."
	C. ASHRAE/IESNA 90.1 Compliance: Applicable requirements in ASHRAE/IESNA 90.1, Section 6, "Heating, Ventilating, and Air-Conditioning."
	D. ASME Compliance: Fabricate and label water-cooled compressor and condenser units to comply with ASME Boiler and Pressure Vessel Code: Section VIII, Division 1.

	1.7 COORDINATION
	A. Coordinate sizes and locations of concrete bases. Cast anchor-bolt inserts into bases. Concrete, reinforcement, and formwork requirements are specified in Section 033000 "Cast-In-Place Concrete" and Section 033053 "Miscellaneous Cast-In-Place Concr...
	B. Coordinate installation of roof curbs, equipment supports, and roof penetrations. These items are specified in Section 077200 "Roof Accessories."
	C. Coordinate location of piping and electrical rough-ins.

	1.8 WARRANTY
	A. Special Warranty: Manufacturer's standard form in which manufacturer agrees to repair or replace components of compressor and condenser units that fail in materials or workmanship within specified warranty period.
	1. Failures include, but are not limited to, the following:
	a. Compressor failure.
	b. Condenser coil leak.

	2. Warranty Period:  Five years from date of Substantial Completion.
	3. Warranty Period (Compressor Only):  Five years from date of Substantial Completion.
	4. Warranty Period (Components Other Than Compressor):  Five years from date of Substantial Completion.
	5. Warranty Period (Condenser Coil Only):  Five years from date of Substantial Completion.



	PART 2 -  PRODUCTS
	2.1 COMPRESSOR AND CONDENSER UNITS, AIR COOLED, 1 TO 5 TONS
	A. Manufacturers: Subject to compliance with requirements, provide products by the following:
	1. Aaon
	2. JCI/York
	3. Daikin-McQuay
	4. Carrier
	5. Trane

	B. Description: Factory assembled and tested, air cooled; consisting of casing, compressors, condenser coils, condenser fans and motors, and unit controls.
	C. Compressor: Hermetic scroll compressor designed for service with crankcase sight glass, crankcase heater, and back-seating service access valves on suction and discharge ports.
	1. Capacity Control:  On-off compressor cycling.

	D. Refrigerant:  R-410A.
	E. Condenser Coil: Seamless copper-tube, aluminum-fin coil, including sub-cooling circuit and back-seating liquid-line service access valve. Factory pressure test coils, then dehydrate by drawing a vacuum and fill with a holding charge of nitrogen or ...
	F. Condenser Fans: Propeller-type vertical discharge; either directly or belt driven. Include the following:
	1. Permanently lubricated, ball-bearing totally enclosed motors.
	2. Separate motor for each fan.
	3. Dynamically and statically balanced fan assemblies.

	G. Operating and safety controls include the following:
	1. Manual-reset, high-pressure cutout switches.
	2. Automatic-reset, low-pressure cutout switches.
	3. Low-oil-pressure cutout switch.
	4. Compressor-winding thermostat cutout switch.
	5. Three-leg, compressor-overload protection.
	6. Control transformer.
	7. Magnetic contactors for compressor and condenser fan motors.
	8. Timer to prevent excessive compressor cycling.

	H. Accessories:
	1. Electronic programmable thermostat to control compressor and condenser unit and evaporator fan.
	2. Gage Panel: Package with refrigerant circuit suction and discharge gages.
	3. Part-winding-start timing relay, circuit breakers, and contactors.

	I. Unit Casings: Designed for outdoor installation with weather protection for components and controls and with removable panels for required access to compressors, controls, condenser fans, motors, and drives. Additional features include the following:
	1. Steel, galvanized or zinc coated, for exposed casing surfaces; treated and finished with manufacturer's standard paint coating.
	2. Perimeter base rail with forklift slots and lifting holes to facilitate rigging.
	3. Gasketed control panel door.
	4. Nonfused disconnect switch, factory mounted and wired, for single external electrical power connection.
	5. Condenser coil hail guard.


	2.2 MOTORS
	A. Comply with NEMA designation, temperature rating, service factor, enclosure type, and efficiency requirements for motors specified in Section 230513 "Common Motor Requirements for HVAC Equipment."
	1. Motor Sizes: Minimum size as indicated. If not indicated, large enough so driven load will not require motor to operate in service factor range above 1.0.


	2.3 SOURCE QUALITY CONTROL
	A. Verification of Performance: Rate compressor and condenser units according to ARI 206/110.
	B. Energy Efficiency: Equal to or greater than prescribed by ASHRAE/IESNA 90.1, "Energy Efficient Design of New Buildings except Low-Rise Residential Buildings," Section 6, "Heating, Ventilating, and Air-Conditioning."
	C. Test and inspect shell and tube condensers according to ASME Boiler and Pressure Vessel Code: Section VIII, Division 1.
	D. Testing Requirements: Factory test sound-power-level ratings according to ARI 270.


	PART 3 -  EXECUTION
	3.1 EXAMINATION
	A. Examine substrates, areas, and conditions, with Installer present, for compliance with requirements for installation tolerances and other conditions affecting performance of compressor and condenser units.
	B. Examine roughing-in for refrigerant piping systems to verify actual locations of piping connections before equipment installation.
	C. Examine walls, floors, and roofs for suitable conditions where compressor and condenser units will be installed.
	D. Proceed with installation only after unsatisfactory conditions have been corrected.

	3.2 INSTALLATION
	A. Install units level and plumb, firmly anchored in locations indicated.
	B. Install roof-mounting units on equipment supports specified in Section 077200 "Roof Accessories."
	C. Maintain manufacturer's recommended clearances for service and maintenance.
	D. Loose Components: Install electrical components, devices, and accessories that are not factory mounted.

	3.3 CONNECTIONS
	A. Comply with requirements for piping in other Section 232113 "Hydronic Piping" and Section 232116 Hydronic Piping Specialties." Drawings indicate general arrangement of piping, fittings, and specialties.
	B. Where installing piping adjacent to equipment, allow space for service and maintenance of equipment.
	C. Connect pre-charged refrigerant tubing to unit's quick-connect fittings. Install tubing so it does not interfere with access to unit. Install furnished accessories.
	D. Connect refrigerant piping to air-cooled compressor and condenser units; maintain required access to unit. Install furnished field-mounted accessories. Refrigerant piping and specialties are specified in Section 232300 "Refrigerant Piping."

	3.4 FIELD QUALITY CONTROL
	A. Perform tests and inspections.
	1. Manufacturer's Field Service: Engage a factory-authorized service representative to inspect, test, and adjust components, assemblies, and equipment installations, including connections, and to assist in testing.

	B. Tests and Inspections:
	1. Perform each visual and mechanical inspection and electrical test. Certify compliance with test parameters.
	2. Leak Test: After installation, charge system with refrigerant and oil and test for leaks. Repair leaks, replace lost refrigerant and oil, and retest until no leaks exist.
	3. Operational Test: After electrical circuitry has been energized, start units to confirm proper motor operation and unit operation, product capability, and compliance with requirements.
	4. Test and adjust controls and safeties. Replace damaged and malfunctioning controls and equipment.
	5. Verify proper airflow over coils.

	C. Verify that vibration isolation and flexible connections properly dampen vibration transmission to structure.
	D. Compressor and condenser units will be considered defective if they do not pass tests and inspections.
	E. Prepare test and inspection reports.

	3.5 STARTUP SERVICE
	A. Engage a factory-authorized service representative to perform startup service.
	1. Complete installation and startup checks according to manufacturer's written instructions and perform the following:
	a. Inspect for physical damage to unit casing.
	b. Verify that access doors move freely and are weathertight.
	c. Clean units and inspect for construction debris.
	d. Verify that all bolts and screws are tight.
	e. Adjust vibration isolation and flexible connections.
	f. Verify that controls are connected and operational.


	B. Lubricate bearings on fan motors.
	C. Verify that fan wheel is rotating in the correct direction and is not vibrating or binding.
	D. Adjust fan belts to proper alignment and tension.
	E. Start unit according to manufacturer's written instructions and complete manufacturer's startup checklist.
	F. Measure and record airflow and air temperature rise over coils.
	G. Verify proper operation of condenser capacity control device.
	H. Verify that vibration isolation and flexible connections properly dampen vibration transmission to structure.
	I. After startup and performance test, lubricate bearings.

	3.6 DEMONSTRATION
	A.  Train Owner's maintenance personnel to adjust, operate, and maintain compressor and condenser units.



	238239.13 fl - cabinet unit heaters
	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. Section includes cabinet unit heaters with centrifugal fans electrical resistance coils.

	1.3 DEFINITIONS
	A. CWP: Cold working pressure.
	B. DDC: Direct digital control.
	C. PTFE: Polytetrafluoroethylene plastic.
	D. TFE: Tetrafluoroethylene plastic.

	1.4 ACTION SUBMITTALS
	A. Product Data: For each type of product.
	1. Include rated capacities, operating characteristics, furnished specialties, and accessories.

	B. Shop Drawings:
	1. Include plans, elevations, sections, and details.
	2. Include details of equipment assemblies. Indicate dimensions, weights, loads, required clearances, method of field assembly, components, and location and size of each field connection.
	3. Include location and size of each field connection.
	4. Include details of anchorages and attachments to structure and to supported equipment.
	5. Include equipment schedules to indicate rated capacities, operating characteristics, furnished specialties, and accessories.
	6. Indicate location and arrangement of piping valves and specialties.
	7. Indicate location and arrangement of integral controls.
	8. Wiring Diagrams: Power, signal, and control wiring.


	1.5 CLOSEOUT SUBMITTALS
	A. Operation and Maintenance Data: For cabinet unit heaters to include in emergency, operation, and maintenance manuals.

	1.6 MAINTENANCE MATERIAL SUBMITTALS
	A. Furnish extra materials described below that match products installed and that are packaged with protective covering for storage and identified with labels describing contents.
	1. Cabinet Unit-Heater Filters: Furnish one spare filter(s) for each filter installed.



	PART 2 -  PRODUCTS
	2.1 MANUFACTURERS
	A. Manufacturers: Subject to compliance with requirements, provide products by one of the following:
	1. Berko; Marley Engineered Products.
	2. Carrier Corporation; a unit of United Technologies Corp.
	3. Chromalox, Inc.
	4. Dunham-Bush.
	5. INDEECO.
	6. Markel Products; TPI Corporation.
	7. Marley Engineered Products.
	8. QMark; Marley Engineered Products.
	9. Sigma Corp.
	10. Daikin Applied
	11. Zehnder-Rittling
	12. Vulcan


	2.2 DESCRIPTION
	A. Factory-assembled and -tested unit complying with AHRI 440.
	B. Electrical Components, Devices, and Accessories: Listed and labeled as defined in NFPA 70, by a qualified testing agency, and marked for intended location and application.
	C. Comply with UL 2021.

	2.3 COIL SECTION INSULATION
	A. Insulation Materials: ASTM C 1071; surfaces exposed to airstream shall have aluminum-foil facing to prevent erosion of glass fibers.
	1. Thickness:  1 inch.
	2. Thermal Conductivity (k-Value): 0.26 Btu x in./h x sq. ft. at 75 deg F mean temperature.
	3. Fire-Hazard Classification: Maximum flame-spread index of 25 and smoke-developed index of 50 when tested according to ASTM E 84.
	4. Adhesive: Comply with ASTM C 916 and with NFPA 90A or NFPA 90B.
	5. Airstream Surfaces: Surfaces in contact with the airstream shall comply with requirements in ASHRAE 62.1.


	2.4 CABINETS
	A. Material: Steel with baked-enamel finish with manufacturer's standard paint, in color selected by Architect.
	1. Vertical Unit, Exposed Front Panels: Minimum 0.0677-inch- thick galvanized sheet steel, removable panels with channel-formed edges secured with tamperproof cam fasteners.
	2. Recessed Flanges: Steel, finished to match cabinet.
	3. Control Access Door: Key operated.
	4. Base: Minimum 0.0528-inch-thick steel, finished to match cabinet, 4 inches high with leveling bolts.
	5. Extended Piping Compartment:  8-inch- wide piping end pocket.
	6. False Back: Minimum 0.0428-inch-thick steel, finished to match cabinet.


	2.5 FILTERS
	A. Minimum Efficiency Reporting Value: According to ASHRAE 52.2.
	B. Material: 1” Thick pleated cotton-polyester media, MERV 7.

	2.6 COILS
	A. Electric-Resistance Heating Coil: Nickel-chromium heating wire, free from expansion noise and hum, mounted in ceramic inserts in galvanized-steel housing; with fuses in terminal box for overcurrent protection and limit controls for high-temperature...

	2.7 CONTROLS
	A. Fan and Motor Board: Removable.
	1. Fan: Forward curved, high static, double width, centrifugal, directly connected to motor; thermoplastic or painted-steel wheels and aluminum, painted-steel, or galvanized-steel fan scrolls.
	2. Motor: Permanently lubricated, multispeed; resiliently mounted on motor board. Comply with requirements in Section 230513 "Common Motor Requirements for HVAC Equipment."
	3. Wiring Terminations: Connect motor to chassis wiring with plug connection.


	2.8 THERMOSTATS
	A. Controls shall comply with requirements in ASHRAE/IES 90.1, "Controls."
	B. Solid-State Thermostat:  Wall-mounted Wireless, programmable, microprocessor-based unit with automatic switching from heating to cooling, preferential rate control, seven-day programmability with minimum of four temperature presets per day, vacatio...
	C. Control Wiring: Balanced twisted-pair cabling complying with requirements for Category 5e in
	D. Electrical Connection: Factory-wired motors and controls for a single field connection with factory disconnect switch.


	PART 3 -  EXECUTION
	3.1 EXAMINATION
	A. Examine areas to receive cabinet unit heaters for compliance with requirements for installation tolerances and other conditions affecting performance of the Work.
	B. Examine roughing-in for electrical connections to verify actual locations before unit-heater installation.
	C. Proceed with installation only after unsatisfactory conditions have been corrected.

	3.2 INSTALLATION
	A. Install wall boxes in finished wall assembly; seal and weatherproof. Joint-sealant materials and applications are specified in Section 079200 "Joint Sealants."
	B. Install cabinet unit heaters to comply with NFPA 90A.
	C. Install wall-mounted thermostats and switch controls in electrical outlet boxes at heights to match lighting controls. Verify location of thermostats and other exposed control sensors with Drawings and room details before installation.
	D. Install new filters in each fan-coil unit within two weeks of Substantial Completion.

	3.3 CONNECTIONS
	A. Comply with safety requirements in UL 1995.
	B. Ground equipment according to Section 260526 "Grounding and Bonding for Electrical Systems."
	C. Connect wiring according to Section 260519 "Low-Voltage Electrical Power Conductors and Cables."

	3.4 FIELD QUALITY CONTROL
	A. Perform the following tests and inspections with the assistance of a factory-authorized service representative:
	1. Operational Test: After electrical circuitry has been energized, start units to confirm proper motor rotation and unit operation.
	2. Operate electric heating elements through each stage to verify proper operation and electrical connections.
	3. Test and adjust controls and safety devices. Replace damaged and malfunctioning controls and equipment.

	B. Units will be considered defective if they do not pass tests and inspections.
	C. Prepare test and inspection reports.

	3.5 ADJUSTING
	A. Adjust initial temperature set points.
	B. Occupancy Adjustments: When requested within 12 months of date of Substantial Completion, provide on-site assistance in adjusting system to suit actual occupied conditions. Provide up to two visits to Project during other-than-normal occupancy hour...

	3.6 DEMONSTRATION
	A. Engage a factory-authorized service representative to train Owner's maintenance personnel to adjust, operate, and maintain cabinet unit heaters.



	260500 - common work results elec
	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.
	B. Specified Elsewhere:
	1. Divisions 1-10 – Architectural Specifications
	2. Division 21 – Fire Suppression Specifications
	3. Division 22 – Plumbing Specifications
	4. Division 23 – HVAC Specifications
	5. Division 26 – Other Electrical Specifications
	6. Electrical drawings


	1.2 SUMMARY
	A. Section Includes:
	1. Labor and materials for complete electrical systems.  These materials include, but are not limited to: circuit breakers, devices, boxes, conduit, conductors, connectors, fittings, and anchors, as required and/or indicated in these specifications an...
	2. Power connections and control equipment and wiring, as required for equipment furnished and installed under other sections or by Owner.
	3. All minor system components reasonably required for the proper functioning and/or safe operation of the systems, and to meet all related codes and ordinances.
	4. Required system and component testing, as required in associated specification sections and/or related codes and ordinances.
	5. Coordination with other trades, Owner(s), suppliers, utilities, and Authorities Having Jurisdiction.


	1.3 DEFINITIONS
	A. ADA : Americans with Disabilities Act
	B. AHJ: Authority Having Jurisdiction
	C. FBO: Furnished by Others
	D. IAC:  Illinois Accessibility Code
	E. IBC:  International Building Code
	F. IECC: International/Illinois Energy Conservation Code
	G. IFC:  International Fire Code
	H. NEC:  National Electrical Code (NFPA 70)
	I. NFC:  National Fire Alarm (and Signaling) Code (NFPA 72)
	J. NFPA: National Fire Protection Association
	K. Provide:  Furnish and install.

	1.4 VERIFICATION OF CONNECTION POINTS
	A. Before submitting a bid, Contractor shall visit the site to carefully verify all exposed points of existing utilities and new connections.  Contractor shall verify concealed or buried points for connection, as near as possible.  Verify these points...
	1. Present site conditions.
	2. Present and new electrical utility distribution system and requirements.
	3. Present communication utilities’ distribution system and requirements.
	4. Work associated with equipment provided under other sections, or by Owner.


	1.5 COORDINATION
	A. Coordinate all work per requirements of Division 1.
	B. See mechanical, plumbing, and architectural specifications, drawings, and submittals for work concerning the connection of electrical systems and any required controls.
	C. Contractor shall verify electrical characteristics and requirements (name plate data) of equipment furnished by others for proper coordination and equipment operation.  Contractor shall confirm requirements of final equipment furnished by others an...
	D. Contractor shall coordinate equipment connection requirements with approved equipment submittals, prior to rough-in.
	E. Coordinate arrangement, mounting, and support of electrical equipment:
	1. To allow maximum possible headroom unless specific mounting heights that reduce headroom are indicated.
	2. To provide for ease of disconnecting the equipment with minimum interference to other installations.
	3. To allow right of way for piping and conduit installed at required slope.
	4. So connecting raceways, cables and wireways will be clear of obstructions and of the working and access space of other equipment.

	F. Coordinate installation of required supporting devices and set sleeves in cast-in-place concrete, masonry walls, and other structural components as they are constructed.
	G. Coordinate location of access panels and doors for electrical items that are behind finished surfaces or otherwise concealed.
	H. Coordinate sleeve selection and application with selection and application of firestopping.


	PART 2 -  PRODUCTS
	2.1 GENERAL REQUIREMENTS
	A. When two or more items of the same material or equipment are required, they shall be of the same manufacturer.  Product manufacturer uniformity does not apply to raw materials, bulk materials, wire, conduit, fittings, sheet metal, steel bar stock, ...
	B. Provide products compatible within systems, with interconnected systems, and with other connected items.
	C. Products shall be provided with permanent operational data nameplate for each item of power operated equipment, indicating manufacturer, product name, model number, serial number, capacity, operating and power characteristics, labels of tested comp...

	2.2 PRODUCT OPTIONS AND SUBSTITUTIONS
	A. Options and Substitutions shall be done per Division 1 instructions.
	B. All product substitutions shall include any incurred costs by the Contractor, any sub-contractor, other trades, Owner, or Owner’s consultants.  No increase in cost or contract shall be allowed for modifications or corrections, due to approval of Co...

	2.3 SUBMITTALS FOR ELECTRICAL ITEMS
	A. Submit per Division 1 specification requirements.
	B. Electrical equipment and material submittals shall include a clear item description.  Catalog numbers only, are not acceptable.
	C. Catalog pages must be clearly marked to indicate the exact product being proposed, with all necessary accessories and options identified and selected.  Pages including multiple products or options, where selections are not clearly indicated, may be...

	2.4 DELIVERY, STORAGE AND HANDLING
	A. Deliver products and materials to project site with proper identification, including; names, model numbers, types, grades, compliance labels, and similar information needed for distinct identifications; adequately packaged and protected to prevent ...
	B. Store equipment and materials at the site unless off-site storage is authorized in writing.  Protect stored equipment and materials from damage.
	C. Coordinate deliveries of electrical materials and equipment to minimize construction site congestion.  Limit each shipment of materials and equipment to the items and quantities needed for smooth and efficient flow of installations.


	PART 3 -  EXECUTION
	3.1 COMMON REQUIREMENTS FOR ELECTRICAL INSTALLATIONS
	A. Comply with NECA 1.
	B. Measure indicated mounting heights to bottom of unit for suspended items and to center of unit for wall-mounting items.
	C. Headroom Maintenance:  If mounting heights or other location criteria are not indicated, arrange and install components and equipment to provide maximum possible headroom consistent with these requirements.
	D. Coordinate electrical equipment and materials installation with other building components.
	E. Equipment:  Install to facilitate service, maintenance, and repair or replacement of components of both electrical equipment and other nearby installations.  Connect in such a way as to facilitate future disconnecting with minimum interference with...
	F. Right of Way:  Give to piping systems installed at a required slope.
	G. Verify all dimensions with field measurements.
	H. Arrange for chases, slots, and openings in other building components to all for electrical installations.
	I. Sequence, coordinate, and integrate installations of electrical materials and equipment for efficient flow of work.
	J. Coordinate the cutting and patching of building components to accommodate the installation of electrical equipment and materials.
	K. Install electrical equipment for compliance with code-required clearances.  Contractor shall be responsible for identification of necessary clearance issues at the time products are submitted for approval.
	L. Coordinate the installation of electrical materials and equipment above ceilings with suspension system, mechanical equipment, piping, ductwork, and other systems and structural components.
	M. Drawings for work under Divisions 26 are diagrammatic and are intended to convey the scope of work and indicate the general arrangement of conduit, boxes, equipment, lighting fixtures, and other work included in the contract.
	1. See details and schedules on drawings and specifications for meanings of abbreviations, additional requirements and information.  Check civil, structural, mechanical, plumbing, and other electrical drawings for scale, space limitations, beams, door...
	2. The Contractor shall install and completely wire all equipment furnished by others (FBO) in accordance with the manufacturer’s wiring diagrams and recommendations, necessary for a complete and operational installation.  Contractor shall verify and ...


	3.2 RECORD DOCUMENTS
	A. Provide Record Documents as required by this Section and Division 1 specifications.
	B. Mark drawings to indicate revisions to conduit size and location, both exterior and interior, actual equipment locations, and concealed equipment dimensioned to column lines or wall face.  Record distribution and branch electrical circuitry, fuse a...
	C. Accurately mark locations of underground and under floor electrical conduits and conductors.  Provide dimensions from fixed points of reference.
	D. Record Change Orders, Supplemental Instructions, or Field Directives, that modify work shown in contract documents, on drawings and in specifications, for inclusion in As-Built markups.

	3.3 OPERATION AND MAINTENANCE DATA
	A. Procedures and requirements for preparation and submittal of maintenance manuals shall be done as required by Division 1.
	B. In addition to the information required by Division 1 specifications, include the following information when requested:
	1. Description of function, normal operating characteristics and limitations, performance curves, engineering data and tests, and complete nomenclature and commercial numbers of all replaceable parts.
	2. Manufacturers’ printed operating procedures to include start-up, break-in, and routine and normal operating instructions.
	3. Maintenance procedures for routine preventative maintenance and trouble-shooting, disassembly, repair, and reassembly, aligning and adjusting instructions.


	3.4 WARRANTIES
	A. Procedures and submittal requirements for warranties shall be done as directed by the Division 1 specifications, and as pertains to specific warranties.  See individual specification sections for warranty requirements that exceed 1 year or are othe...
	B. Compile and assemble warranties specified for Divisions 26 into a file folder labeled for this project.
	C. Provide complete warranty information for each product or equipment item, to include date of beginning of warranty or bond, duration of warranty or bond, and names, addresses, and telephone numbers and procedures for filing a claim and obtaining wa...
	D. Except as modified in individual specification sections:
	1. All materials and workmanship shall be warranted for 1 year.
	2. All warranties begin upon official date of substantial completion, allowing Owner’s beneficial use of the work.
	3. Warranted materials shall be provided with replacement within 30 days of notice of failure to Contractor (or as specifically allowed by Owner’s Representative).
	4. The first year of warranted items shall include materials and labor for replacement/repair and shall be responded to within 10 working days of notice of problem to Contractor.  If the issue is of a severe nature, with the use of the facility at ris...
	5. Warranty material replacements shall not diminish the Owner’s stock of extra items.


	3.5 CLEANING
	A. General requirements for final cleaning shall be done as required by Division 1.
	B. Maintain clean work spaces with daily cleanup of all occupied areas.

	3.6 TESTING
	A. Provide testing and documented results as required by each specification section or applicable codes, laws, and ordinances.
	B. Provide testing and documented results as required by manufacturer(s) for certification or warranty.



	260519 - low-voltage cables conductors
	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. This Section includes the following:
	1. Building wires and cables rated 600 V and less.
	2. Connectors, splices, and terminations rated 600 V and less.


	1.3 DEFINITIONS
	A. NEMA: National Electrical Manufacturers Association.
	B. NRTL:  Nationally Recognized Testing Laboratory.
	C. NETA:  (Inter) National Electrical Testing Agency.

	1.4 SUBMITTALS
	A. Product Data:  For each type of product indicated.
	B. Qualification Data:  For testing agency.
	C. Field quality-control test reports.

	1.5 QUALITY ASSURANCE
	A. Electrical Components, Devices, and Accessories:  Listed and labeled as defined in NFPA 70, Article 100, by a testing agency acceptable to authorities having jurisdiction, and marked for intended use.
	B. Comply with NFPA 70.


	PART 2 -  PRODUCTS
	2.1 CONDUCTORS AND CABLES
	A. Available Manufacturers:  Subject to compliance with requirements, manufacturers offering products that may be incorporated into the Work include, but are not limited to, the following:
	1. Alcan Products Corporation; Alcan Cable Division.
	2. American Insulated Wire Corp.; a Leviton Company.
	3. General Cable Corporation.
	4. Senator Wire & Cable Company.
	5. Southwire Company.

	B. Copper Conductors:  Comply with NEMA WC 70.
	C. Conductor Insulation:  Comply with NEMA WC 70 for Type THHN-THWN.
	D. Metal-clad, Multiconductor Cable:  Not permitted unless specifically noted otherwise, or approved for specific applications.

	2.2 CONNECTORS AND SPLICES
	A. Available Manufacturers:  Subject to compliance with requirements, manufacturers offering products that may be incorporated into the Work include, but are not limited to, the following:
	1. AFC Cable Systems, Inc.
	2. Hubbell Power Systems, Inc.
	3. O-Z/Gedney; EGS Electrical Group LLC.
	4. 3M; Electrical Products Division.
	5. Tyco Electronics Corp.

	B. Description:  Factory-fabricated connectors and splices of size, ampacity rating, material, type, and class for application and service indicated.


	PART 3 -  EXECUTION
	3.1 CONDUCTOR MATERIAL APPLICATIONS
	A. Branch Circuits:  Copper.  Stranded for all conductors.

	3.2 CONDUCTOR INSULATION AND MULTICONDUCTOR CABLE APPLICATIONS AND WIRING METHODS
	A. Exposed Branch Circuits, Including in Crawlspaces:  Type THHN-THWN, single conductors in raceway.
	B. Branch Circuits Concealed in Ceilings, Walls, and Partitions:  Type THHN-THWN, single conductors in raceway.   Metal-clad cable, Type MC cable is not allowed.
	C. Cord Drops and Portable Appliance Connections:  Type SO, hard service cord with stainless-steel, wire-mesh, strain relief device at terminations to suit application.
	D. Class 1 Control Circuits:  Type THHN-THWN, in raceway.
	E. Class 2 Control Circuits:  Type THHN-THWN, in raceway.

	3.3 INSTALLATION OF CONDUCTORS AND CABLES
	A. Conceal cables in finished walls, ceilings, and floors, unless otherwise indicated.
	B. Use manufacturer-approved pulling compound or lubricant where necessary; compound used must not deteriorate conductor or insulation.  Do not exceed manufacturer's recommended maximum pulling tensions and sidewall pressure values.
	C. Use pulling means, including fish tape, cable, rope, and basket-weave wire/cable grips, that will not damage cables or raceway.

	3.4 CONNECTIONS
	A. Tighten electrical connectors and terminals according to manufacturer's published torque-tightening values.  If manufacturer's torque values are not indicated, use those specified in UL 486A and UL 486B.
	B. Make splices and taps that are compatible with conductor material and that possess equivalent or better mechanical strength and insulation ratings than unspliced conductors.
	1. Use oxide inhibitor in each splice and tap conductor for aluminum conductors.

	C. Wiring at Outlets:  Install conductor at each outlet, with at least 6 inches of slack.

	3.5 FIELD QUALITY CONTROL
	A. Perform tests and inspections and prepare test reports.
	B. Tests and Inspections:
	1. Perform each visual and mechanical inspection and electrical test stated in NETA Acceptance Testing Specification.  Certify compliance with test parameters.

	C. Remove and replace malfunctioning units and retest as specified above.



	260523 - control-voltage cables
	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. Section Includes:
	1. Low-voltage control cabling.
	2. Control-circuit conductors.
	3. Identification products.


	1.3 DEFINITIONS
	A. ASTM: American Society for Testing and Materials.
	B. AWG:  American Wire Gauge.
	C. BICSI:  Building Industry Consulting Service International.
	D. EMI:  Electromagnetic interference.
	E. IDC:  Insulation displacement connector.
	F. NECA:  National Electrical Contractors Association.
	G. NFPA:  National Fire Protection Association.
	H. NRTL: Nationally Recognized Testing Laboratory.
	I. PVC:  Polyvinylchloride.
	J. Control/Low Voltage:  As defined in NFPA 70 for circuits and equipment operating at less than 50 V or for remote-control and signaling power-limited circuits.
	K. Open Cabling:  Passing telecommunications cabling through open space (e.g., between the studs of a wall cavity).

	1.4 QUALITY ASSURANCE
	A. Surface-Burning Characteristics:  As determined by testing identical products according to ASTM E 84 by a qualified testing agency.  Identify products with appropriate markings of applicable testing agency.
	1. Flame-Spread Index:  25 or less.
	2. Smoke-Developed Index:  50 or less.

	B. Electrical Components, Devices, and Accessories:  Listed and labeled as defined in NFPA 70, by a qualified testing agency, and marked for intended location and application.

	1.5 DELIVERY, STORAGE, AND HANDLING
	A. Test cables upon receipt at Project site.
	1. Test each low voltage cable for open and short circuits.


	1.6 PROJECT CONDITIONS
	A. Environmental Limitations:  Do not deliver or install cables and connecting materials until wet work in spaces is complete and dry, and temporary HVAC system is operating and maintaining ambient temperature and humidity conditions at occupancy leve...


	PART 2 -  PRODUCTS
	2.1 PATHWAYS
	A. Support of Open Cabling:  NRTL labeled for support of cabling, designed to prevent degradation of cable performance and pinch points that could damage cable.
	B. Conduit and Boxes:  Comply with requirements in Division 26 Section "Raceway and Boxes for Electrical Systems."  Flexible metal conduit shall not be used.
	1. Outlet boxes shall be no smaller than 2 inches wide, 3 inches high, and 2-1/2 inches deep.


	2.2 LOW-VOLTAGE CONTROL CABLE
	A. Plenum-Rated, Paired Cable:  NFPA 70, Type CMP.
	1. Size and configuration as recommended by the manufacturer.
	2. PVC insulation.
	3. PVC jacket.
	4. Flame Resistance:  Comply with NFPA 262.
	5. All cabling shall be furnished and installed per equipment manufacturer’s recommendations.


	2.3 CONTROL-CIRCUIT CONDUCTORS
	A. Class 1 Control Circuits:  Stranded copper, Type THHN-THWN, in raceway, complying with UL 83.
	B. Class 2 Control Circuits:  Stranded copper, Type THHN-THWN, in raceway or power-limited cable, concealed in building finishes, complying with UL 83.
	C. Class 3 Remote-Control and Signal Circuits:  Stranded copper, Type TW or Type TF, complying with UL 83.

	2.4 IDENTIFICATION PRODUCTS
	A. Manufacturers:  Subject to compliance with requirements, provide products by one of the following available manufacturers offering products that may be incorporated into the Work include, but are not limited to, the following:
	1. Brady Corporation.
	2. HellermannTyton.
	3. Kroy LLC.
	4. Panduit Corp.

	B. Comply with UL 969 for a system of labeling materials, including label stocks, laminating adhesives, and inks used by label printers.


	PART 3 -  EXECUTION
	3.1 INSTALLATION OF PATHWAYS
	A. Install manufactured conduit sweeps and long-radius elbows if possible.
	B. Pathway Installation in Equipment Rooms:
	1. Secure conduits to backboard if entering room from overhead.
	2. Extend conduits 3 inches above finished floor.
	3. Install metal conduits with grounding bushings and connect with grounding conductor to grounding system.


	3.2 INSTALLATION OF CONDUCTORS AND CABLES
	A. Comply with NECA 1.
	B. General Requirements for Cabling:
	1. Terminate all conductors; no cable shall contain unterminated elements.  Make terminations only at indicated outlets and terminals.
	2. Cables may not be spliced.  Secure and support cables at intervals not exceeding 60 inches and not more than 6 inches from cabinets, boxes, fittings, outlets, racks, frames, and terminals.
	3. Bundle, lace, and train conductors to terminal points without exceeding manufacturer's limitations on bending radii.
	4. Do not install bruised, kinked, scored, deformed, or abraded cable.  Remove and discard cable if damaged during installation and replace it with new cable.
	5. Pulling Cable:  Comply with BICSI ITSIM, Ch. 4, "Pulling Cable."  Monitor cable pull tensions.

	C. Installation of Control-Circuit Conductors:
	1. Install wiring in raceways.  Comply with requirements specified in Division 26 Section "Raceway and Boxes for Electrical Systems."

	D. Open-Cable Installation:
	1. Install cabling with horizontal and vertical cable guides in telecommunications spaces with terminating hardware and interconnection equipment.
	2. Suspend copper cable not in a wireway or pathway a minimum of 8 inches above ceilings by cable supports not more than 60 inches apart.
	3. Cable shall not be run through structural members or in contact with pipes, ducts, or other potentially damaging items.

	E. Separation from EMI Sources:
	1. Separation between open communications cables or cables in nonmetallic raceways and unshielded power conductors and electrical equipment shall be as follows:
	a. Electrical Equipment Rating Less Than 2 kVA:  A minimum of 5 inches.
	b. Electrical Equipment Rating between 2 and 5 kVA:  A minimum of 12 inches.
	c. Electrical Equipment Rating More Than 5 kVA:  A minimum of 24 inches.

	2. Separation between communications cables in grounded metallic raceways and unshielded power lines or electrical equipment shall be as follows:
	a. Electrical Equipment Rating Less Than 2 kVA:  A minimum of 2-1/2 inches.
	b. Electrical Equipment Rating between 2 and 5 kVA:  A minimum of 6 inches.
	c. Electrical Equipment Rating More Than 5 kVA:  A minimum of 12 inches.

	3. Separation between communications cables in grounded metallic raceways and power lines and electrical equipment located in grounded metallic conduits or enclosures shall be as follows:
	a. Electrical Equipment Rating Less Than 2 kVA:  No requirement.
	b. Electrical Equipment Rating between 2 and 5 kVA:  A minimum of 3 inches.
	c. Electrical Equipment Rating More Than 5 kVA:  A minimum of 6 inches.

	4. Separation between Cables and Electrical Motors and Transformers, 5 kVA or HP and Larger:  A minimum of 48 inches.
	5. Separation between Cables and Fluorescent Fixtures:  A minimum of 5 inches.


	3.3 CONTROL-CIRCUIT CONDUCTORS
	A. Minimum Conductor Sizes:
	1. Class 1 remote-control and signal circuits, No 14 AWG.
	2. Class 2 low-energy, remote-control, and signal circuits, No. 16 AWG.
	3. Class 3 low-energy, remote-control, alarm, and signal circuits, No 12 AWG.
	4. Minimum sizes may be modified if manufacturer’s recommendations are different.


	3.4 FIELD QUALITY CONTROL
	A. Perform tests and inspections.
	B. Tests and Inspections:
	1. Visually inspect cable placement, cable termination, grounding and bonding, equipment and labeling of all components.

	C. End-to-end cabling will be considered defective if it does not pass tests and inspections.



	260526 - grounding and bonding
	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. This Section includes methods and materials for grounding systems and equipment.

	1.3 DEFINITIONS
	A. NETA: (Inter) National Electrical Testing Association
	B. NFPA:  National Fire Protection Association

	1.4 SUBMITTALS
	A. Product Data:  For each type of product indicated.
	B. Operation and Maintenance Data:  For grounding to include the following in emergency, operation, and maintenance manuals:
	1. Instructions for periodic testing and inspection of grounding features at ground rings and grounding connections for separately derived systems based on NETA MTS and NFPA 70B.
	a. Tests shall be to determine if ground resistance or impedance values remain within specified maximums, and instructions shall recommend corrective action if they do not.
	b. Include recommended testing intervals.



	1.5 QUALITY ASSURANCE
	A. Electrical Components, Devices, and Accessories:  Listed and labeled as defined in NFPA 70, Article 100, by a testing agency acceptable to authorities having jurisdiction, and marked for intended use.
	B. Comply with UL 467 for grounding and bonding materials and equipment.


	PART 2 -  PRODUCTS
	2.1 CONNECTORS
	A. Listed and labeled by a nationally recognized testing laboratory acceptable to authorities having jurisdiction for applications in which used, and for specific types, sizes, and combinations of conductors and other items connected.


	PART 3 -  EXECUTION
	3.1 APPLICATIONS
	A. Conductors:  Install stranded conductors unless otherwise indicated.

	3.2 EQUIPMENT GROUNDING
	A. Install insulated equipment grounding conductors with all feeders and branch circuits.
	B. Install insulated equipment grounding conductors with the following items, in addition to those required by NFPA 70:
	1. Feeders and branch circuits.
	2. Lighting circuits.
	3. Receptacle circuits.
	4. Flexible raceway runs.

	C. Install bare copper grounding conductor on wire basket cable tray.



	260529 - hangers and supports for elec
	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. This Section includes the following:
	1. Hangers and supports for electrical equipment and systems.


	1.3 DEFINITIONS
	A. ASTM:  American Society of Testing and Materials.
	B. AWS:  American Welding Society.
	C. EMT:  Electrical metallic tubing.
	D. IMC:  Intermediate Metal Conduit.
	E. MFMA:  Metal Framing Manufacturers Association.
	F. MSS:  Manufacturers Standardization Society.
	G. NECA:  National Electrical Contractors Association.
	H. NFPA:  National Fire Protection Association.
	I. RMC:  Rigid Metal Conduit.
	J. SSPC:  Society for Protective Coatings.

	1.4 PERFORMANCE REQUIREMENTS
	A. Design supports for multiple raceways capable of supporting combined weight of supported systems and its contents.
	B. Design equipment supports capable of supporting combined operating weight of supported equipment and connected systems and components.
	C. Rated Strength:  Adequate in tension, shear, and pullout force to resist maximum loads calculated or imposed for this Project, with a minimum structural safety factor of five times the applied force.

	1.5 SUBMITTALS
	A. Product Data:  For the following:
	1. Steel slotted support systems.


	1.6 QUALITY ASSURANCE
	A. Comply with NFPA 70.


	PART 2 -  PRODUCTS
	2.1 SUPPORT, ANCHORAGE, AND ATTACHMENT COMPONENTS
	A. Steel Slotted Support Systems:  Comply with MFMA-4, factory-fabricated components for field assembly.
	1. Available Manufacturers:  Subject to compliance with requirements, manufacturers offering products that may be incorporated into the Work include, but are not limited to, the following:
	a. Allied Tube & Conduit.
	b. Cooper B-Line, Inc.; a division of Cooper Industries.
	c. ERICO International Corporation.
	d. GS Metals Corp.
	e. Thomas & Betts Corporation.
	f. Unistrut; Tyco International, Ltd.
	g. Wesanco, Inc.

	2. Metallic Coatings:  Hot-dip galvanized after fabrication and applied according to MFMA-4.
	3. Painted Coatings:  Manufacturer's standard painted coating applied according to MFMA-4.
	4. Channel Dimensions:  Selected for applicable load criteria.

	B. Raceway and Cable Supports:  As described in NECA 1 and NECA 101.
	C. Conduit and Cable Support Devices:  Steel and malleable-iron hangers, clamps, and associated fittings, designed for types and sizes of raceway or cable to be supported.
	D. Structural Steel for Fabricated Supports and Restraints:  ASTM A 36/A 36M, steel plates, shapes, and bars; black and galvanized.
	E. Mounting, Anchoring, and Attachment Components:  Items for fastening electrical items or their supports to building surfaces include the following:
	1. Mechanical-Expansion Anchors:  Insert-wedge-type, zinc-coated steel, for use in hardened portland cement concrete with tension, shear, and pullout capacities appropriate for supported loads and building materials in which used.
	a. Available Manufacturers:  Subject to compliance with requirements, manufacturers offering products that may be incorporated into the Work include, but are not limited to, the following:
	1) Cooper B-Line, Inc.; a division of Cooper Industries.
	2) Empire Tool and Manufacturing Co., Inc.
	3) Hilti Inc.
	4) ITW Ramset/Red Head; a division of Illinois Tool Works, Inc.
	5) MKT Fastening, LLC.


	2. Concrete Inserts:  Steel or malleable-iron, slotted support system units similar to MSS Type 18; complying with MFMA-4 or MSS SP-58.
	3. Clamps for Attachment to Steel Structural Elements:  MSS SP-58, type suitable for attached structural element.
	4. Through Bolts:  Structural type, hex head, and high strength.  Comply with ASTM A 325.
	5. Toggle Bolts:  All-steel springhead type.
	6. Hanger Rods:  Threaded steel.


	2.2 FABRICATED METAL EQUIPMENT SUPPORT ASSEMBLIES
	A. Description:  Welded or bolted, structural-steel shapes, shop or field fabricated to fit dimensions of supported equipment.


	PART 3 -  EXECUTION
	3.1 APPLICATION
	A. Comply with NECA 1 and NECA 101 for application of hangers and supports for electrical equipment and systems except if requirements in this Section are stricter.
	B. Maximum Support Spacing and Minimum Hanger Rod Size for Raceway:  Space supports for EMT as scheduled in NECA 1, where its Table 1 lists maximum spacings less than stated in NFPA 70.  Minimum rod size shall be 1/4 inch in diameter.
	C. Multiple Raceways or Cables:  Install trapeze-type supports fabricated with steel slotted or other support system, sized so capacity can be increased by at least 25 percent in future without exceeding specified design load limits.
	1. Secure raceways and cables to these supports with two-bolt conduit clamps, single-bolt conduit clamps, or single-bolt conduit clamps using spring friction action for retention in support channel.

	D. Spring-steel clamps designed for supporting single conduits without bolts may be used for 1-1/2-inch and smaller raceways serving branch circuits and communication systems above suspended ceilings and for fastening raceways to trapeze supports.

	3.2 SUPPORT INSTALLATION
	A. Comply with NECA 1 and NECA 101 for installation requirements except as specified in this Article.
	B. Raceway Support Methods:  In addition to methods described in NECA 1, EMT, IMC, and RMC may be supported by openings through structure members, as permitted in NFPA 70.
	C. Strength of Support Assemblies:  Where not indicated, select sizes of components so strength will be adequate to carry present and future static loads within specified loading limits.  Minimum static design load used for strength determination shal...
	D. Mounting and Anchorage of Surface-Mounted Equipment and Components:  Anchor and fasten electrical items and their supports to building structural elements by the following methods unless otherwise indicated by code:
	1. To Wood:  Fasten with lag screws or through bolts.
	2. To New Concrete:  Bolt to concrete inserts.
	3. To Masonry:  Approved toggle-type bolts on hollow masonry units and expansion anchor fasteners on solid masonry units.
	4. To Existing Concrete:  Expansion anchor fasteners.
	5. To Steel:  Welded threaded studs complying with AWS D1.1/D1.1M, with lock washers and nuts, Beam clamps (MSS Type 19, 21, 23, 25, or 27) complying with MSS SP-69, or Spring-tension clamps.
	6. To Light Steel:  Sheet metal screws.
	7. Items Mounted on Hollow Walls and Nonstructural Building Surfaces:  Mount cabinets, panelboards, disconnect switches, control enclosures, pull and junction boxes, transformers, and other devices on slotted-channel racks attached to substrate.

	E. Drill holes for expansion anchors in concrete at locations and to depths that avoid reinforcing bars.

	3.3 INSTALLATION OF FABRICATED METAL SUPPORTS
	A. Cut, fit, and place miscellaneous metal supports accurately in location, alignment, and elevation to support and anchor electrical materials and equipment.
	B. Field Welding:  Comply with AWS D1.1/D1.1M.

	3.4 PAINTING
	A. Touchup:  Clean field welds and abraded areas of shop paint.  Paint exposed areas immediately after erecting hangers and supports.  Use same materials as used for shop painting.  Comply with SSPC-PA 1 requirements for touching up field-painted surf...
	1. Apply paint by brush or spray to provide minimum dry film thickness of 2.0 mils.

	B. Touchup:  Comply with requirements in painting Sections for cleaning and touchup painting of field welds, bolted connections, and abraded areas of shop paint on miscellaneous metal.
	C. Galvanized Surfaces:  Clean welds, bolted connections, and abraded areas and apply galvanizing-repair paint to comply with ASTM A 780.



	260533 - raceway and boxes
	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. This Section includes raceways, fittings, boxes, enclosures, cable tray, and cabinets for electrical wiring and cables.

	1.3 DEFINITIONS
	A. EMT:  Electrical metallic tubing.
	B. FMC:  Flexible metal conduit.
	C. IMC: Intermediate metal conduit.
	D. LFMC:  Liquid-tight flexible metal conduit.

	1.4 QUALITY ASSURANCE
	A. Electrical Components, Devices, and Accessories:  Listed and labeled as defined in NFPA 70, Article 100, by a testing agency acceptable to authorities having jurisdiction, and marked for intended use.
	B. Comply with NFPA 70.


	PART 2 -  PRODUCTS
	2.1 METAL CONDUIT AND TUBING
	A. Available Manufacturers:  Subject to compliance with requirements, manufacturers offering products that may be incorporated into the Work include, but are not limited to, the following:
	1. AFC Cable Systems, Inc.
	2. Alflex Inc.
	3. Allied Tube & Conduit; a Tyco International Ltd. Co.
	4. Anamet Electrical, Inc.; Anaconda Metal Hose.
	5. Electri-Flex Co.
	6. Manhattan/CDT/Cole-Flex.
	7. Maverick Tube Corporation.
	8. O-Z Gedney; a unit of General Signal.
	9. Wheatland Tube Company.

	B. Rigid Steel Conduit:  ANSI C80.1.
	C. IMC:  ANSI C80.6.
	D. EMT:  ANSI C80.3.
	E. FMC:  Zinc-coated steel or aluminum.
	F. LFMC:  Flexible steel conduit with PVC jacket.
	G. Fittings for Conduit (Including all Types of Flexible and Liquid-tight), EMT, and Cable:  NEMA FB 1; listed for type and size raceway with which used, and for application and environment in which installed.
	1. Conduit Fittings for Hazardous (Classified) Locations:  Comply with UL 886.
	2. Fittings for EMT:  Steel, set-screw or compression type.


	2.2 NONMETALLIC CONDUIT AND TUBING
	A. Manufacturers:  Subject to compliance with requirements, provide products by one of the following:
	1. AFC Cable Systems, Inc.
	2. Anamet Electrical, Inc.; Anaconda Metal Hose.
	3. CANTEX Inc.
	4. CertainTeed Corp.; Pipe & Plastics Group.
	5. Condux International, Inc.
	6. Electri-Flex Co.
	7. Lamson & Sessions; Carlon Electrical Products.
	8. Manhattan/CDT/Cole-Flex.
	9. RACO; Hubbell Co.
	10. Thomas & Betts Corp.

	B. RNC:  NEMA TC2, Type EPC-40-PVC, unless otherwise indicated.
	C. Fittings for RNC: NEMA TC 3; match to conduit or tubing type and material.

	2.3 METAL WIREWAYS
	A. Available Manufacturers:  Subject to compliance with requirements, manufacturers offering products that may be incorporated into the Work include, but are not limited to, the following:
	1. Cooper B-Line, Inc.
	2. Hoffman.
	3. Legrand-Wiremold.
	4. Square D; Schneider Electric.

	B. Description:  Sheet metal sized and shaped as indicated, NEMA 250, Type 1, unless otherwise indicated.
	C. Fittings and Accessories:  Include couplings, offsets, elbows, expansion joints, adapters, hold-down straps, end caps, and other fittings to match and mate with wireways as required for complete system.
	D. Wireway Covers:  Screw-cover type unless specifically noted otherwise on the drawings.
	E. Finish:  Manufacturer's standard enamel finish.

	2.4 SURFACE RACEWAYS
	A. Manufacturers:  Subject to compliance with requirements, provide products by one of the following:
	1. Hubbell
	2. Panduit
	3. Thomas & Betts Corp.
	4. Wiremold Company; Legrand.

	B. Surface metal raceways:  Galvanized steel with snap-on covers.  Manufacturer’s standard enamel finish color with final field applied paint color selected by Owner to match mounting surface.
	C. In Labs: Provide high capacity divided surface metal wireway with stainless steel base, cover, corners, and device mounting plates.

	2.5 WIRE-MESH CABLE TRAY
	A. Manufacturers: Subject to compliance with requirements, provide products by one of the following:
	1. Cablofil - Legrand
	2. Flextray - Eaton
	3. Hubbell
	4. MonoMesh - MonoSystems
	5. MP Husky
	6. MegaSnake Series - Snaketray

	B. Description:
	1. Galvanized steel wire mesh complying with NEMA VE 1.
	2. Minimum 2” usable depth.
	3. Width; as indicated on drawings.
	4. Manufacturer’s standard 10’ or 12’ section lengths.  Field modified for shorter sections.
	5. Minimum 200 lb concentrated load capacity with 1.5 safety factor
	6. Bolted splice plates.

	C. Accessories:
	1. Wall mounting brackets
	2. Suspension hangers
	3. Corner and T fittings
	4. Splice clamps
	5. Water fall cable drops


	2.6 BOXES, ENCLOSURES, AND CABINETS
	A. Available Manufacturers:  Subject to compliance with requirements, manufacturers offering products that may be incorporated into the Work include, but are not limited to, the following:
	1. Cooper Crouse-Hinds; Div. of Cooper Industries, Inc.
	2. EGS/Appleton Electric.
	3. Erickson Electrical Equipment Company.
	4. Hoffman.
	5. Hubbell Incorporated; Killark Electric Manufacturing Co. Division.
	6. O-Z/Gedney; a unit of General Signal.
	7. RACO; a Hubbell Company.
	8. Robroy Industries, Inc.; Enclosure Division.
	9. Scott Fetzer Co.; Adalet Division.
	10. Spring City Electrical Manufacturing Company.
	11. Thomas & Betts Corporation.
	12. Walker Systems, Inc.; Wiremold Company (The).
	13. Woodhead, Daniel Company; Woodhead Industries, Inc. Subsidiary.

	B. Sheet Metal Outlet and Device Boxes:  NEMA OS 1.
	C. Small Sheet Metal Pull and Junction Boxes:  NEMA OS 1.
	D. Hinged-Cover Enclosures:  NEMA 250, Type 1, with continuous-hinge cover with flush latch, unless otherwise indicated.
	1. Metal Enclosures:  Steel, finished inside and out with manufacturer's standard enamel.



	PART 3 -  EXECUTION
	3.1 RACEWAY APPLICATION
	A. Outdoors:  Apply raceway products as specified below, unless otherwise indicated:
	1. Exposed Conduit:  Schedule 40 Polyvinylchloride (PVC) unless otherwise noted.
	2. Boxes and Enclosures, Aboveground:  NEMA 250, Type 3R.
	3. Underground Conduit: Schedule 40 Polyvinylchloride (PVC) unless schedule 80 is specifically noted or otherwise required.  Conduit shall convert to RMC/IMC prior to exiting to above grade at exposed locations.

	B. Comply with the following indoor applications, unless otherwise indicated:
	1. Exposed, Not Subject to Physical Damage:  EMT.
	2. Exposed, Not Subject to Severe Physical Damage:  EMT.
	4. Raceways for Communications Cable in Spaces Used for Environmental Air:  EMT.
	5. Raceways for Concealed General-Purpose Distribution of Low-Voltage and Communications Cable:  EMT.
	6. Boxes and Enclosures:  NEMA 250, Type 1, except use NEMA 250, Type 4, nonmetallic in damp or wet locations.

	C. Minimum Raceway Size:  3/4-inch trade size.
	D. Raceway Fittings:  Compatible with raceways and suitable for use and location.
	1. Rigid and Intermediate Steel Conduit:  Use threaded rigid steel conduit fittings, unless otherwise indicated.
	2. EMT:  Steel compression or set screw.


	3.2 INSTALLATION
	A. Comply with NECA 1 for installation requirements applicable to products specified in Part 2 except where requirements on Drawings or in this Article are stricter.
	B. Keep raceways at least 6 inches away from parallel runs of flues and steam or hot-water pipes.  Install horizontal raceway runs above water and steam piping.
	C. Complete raceway installation before starting conductor installation.
	D. Arrange stub-ups so curved portions of bends are not visible above the finished slab.
	E. Install no more than the equivalent of three 90-degree bends in any conduit run except for communications conduits, for which fewer bends are allowed.
	F. Conceal conduit and EMT within finished walls, CMU, ceilings, and floors, unless otherwise indicated.
	G. Install pull wires in empty raceways.  Use polypropylene or monofilament plastic line with not less than 200-lb tensile strength.  Leave at least 12 inches of slack at each end of pull wire.
	H. Flexible Conduit Connections:  Use maximum of 72 inches of flexible conduit for recessed and semi-recessed lighting fixtures, equipment subject to vibration, noise transmission, or movement; and for transformers and motors.
	1. Use LFMC in all exposed applications in this scope of work where the conduit is exposed.

	I. Cable tray:
	1.  Mount above suspended acoustical ceilings, or exposed where no ceilings are present.
	2. Contractor shall coordinate exact locations and routes with other trades prior to final order of materials to avoid interference with ducts, piping, conduits, ceiling suspensions, structure, etc.
	3. Use fire stop materials for fire rated partition penetrations that are removable/replaceable.
	4. All sharp edges and burrs shall be removed with special attention paid to locations of field cuts.
	5. Coordinate installation with other trades to maintain access for installation and removal of cabling.
	6. Provide continuous #6 bare copper ground wire with clamp connections on each section and corner fitting.


	3.3 PROTECTION
	A. Provide final protection and maintain conditions that ensure coatings, finishes, and cabinets are without damage or deterioration at time of Substantial Completion.
	1. Repair damage to galvanized finishes with zinc-rich paint recommended by manufacturer.
	2. Repair damage to paint finishes with matching touchup coating recommended by manufacturer.




	260544 - sleeves and sleeve seals for electrical raceways and cabling
	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. Section Includes:
	1. Sleeves for raceway and cable penetration of non-fire-rated construction walls and floors.
	2. Sleeve-seal systems.
	3. Sleeve-seal fittings.
	4. Grout.
	5. Silicone sealants.


	1.3 ACTION SUBMITTALS
	A. Product Data: For each type of product.


	PART 2 -  PRODUCTS
	2.1 SLEEVES
	A. Wall Sleeves:
	1. Steel Pipe Sleeves: ASTM A 53/A 53M, Type E, Grade B, Schedule 40, zinc coated, plain ends.

	B. Sleeves for Conduits Penetrating Non-Fire-Rated Gypsum Board Assemblies: Galvanized-steel sheet; 0.0239-inch minimum thickness; round tube closed with welded longitudinal joint, with tabs for screw-fastening the sleeve to the board.
	C. Sleeves for Rectangular Openings:
	1. Material: Galvanized sheet steel.
	2. Minimum Metal Thickness:
	a. For sleeve cross-section rectangle perimeter less than 50 inches and with no side larger than 16 inches, thickness shall be 0.052 inch.
	b. For sleeve cross-section rectangle perimeter 50 inches or more and one or more sides larger than 16 inches, thickness shall be 0.138 inch.



	2.2 SLEEVE-SEAL SYSTEMS
	A. Description: Modular sealing device, designed for field assembly, to fill annular space between sleeve and raceway or cable.
	1. Manufacturers: Subject to compliance with requirements, provide products by one of the following:
	a. Advance Products & Systems, Inc.
	b. CALPICO, Inc.
	c. Metraflex Company (The).
	d. Pipeline Seal and Insulator, Inc.
	e. Proco Products, Inc.

	2. Sealing Elements:  EPDM rubber interlocking links shaped to fit surface of pipe. Include type and number required for pipe material and size of pipe.
	3. Pressure Plates:  Stainless steel.
	4. Connecting Bolts and Nuts:  Stainless steel of length required to secure pressure plates to sealing elements.


	2.3 SLEEVE-SEAL FITTINGS
	A. Description: Manufactured plastic, sleeve-type, waterstop assembly made for embedding in concrete slab or wall. Unit shall have plastic or rubber waterstop collar with center opening to match piping OD.
	1. Manufacturers: Subject to compliance with requirements, provide products by the following:
	a. HOLDRITE.



	2.4 GROUT
	A. Description: Nonshrink; recommended for interior and exterior sealing openings in non-fire-rated walls or floors.
	B. Standard: ASTM C 1107/C 1107M, Grade B, post-hardening and volume-adjusting, dry, hydraulic-cement grout.
	C. Design Mix: 5000-psi, 28-day compressive strength.
	D. Packaging: Premixed and factory packaged.

	2.5 SILICONE SEALANTS
	A. Silicone Sealants: Single-component, silicone-based, neutral-curing elastomeric sealants of grade indicated below.
	1. Grade: Pourable (self-leveling) formulation for openings in floors and other horizontal surfaces that are not fire rated.

	B. Silicone Foams: Multicomponent, silicone-based liquid elastomers that, when mixed, expand and cure in place to produce a flexible, non-shrinking foam.


	PART 3 -  EXECUTION
	3.1 SLEEVE INSTALLATION FOR NON-FIRE-RATED ELECTRICAL PENETRATIONS
	A. Comply with NECA 1.
	B. Comply with NEMA VE 2 for cable tray and cable penetrations.
	C. Sleeves for Conduits Penetrating Above-Grade Non-Fire-Rated Concrete and Masonry-Unit Floors and Walls:
	1. Interior Penetrations of Non-Fire-Rated Walls and Floors:
	a. Seal annular space between sleeve and raceway or cable, using joint sealant appropriate for size, depth, and location of joint. Comply with requirements in Section 07 92 00 "Joint Sealants."
	b. Seal space outside of sleeves with mortar or grout. Pack sealing material solidly between sleeve and wall so no voids remain. Tool exposed surfaces smooth; protect material while curing.

	2. Use pipe sleeves unless penetration arrangement requires rectangular sleeved opening.
	3. Size pipe sleeves to provide 1/4-inch annular clear space between sleeve and raceway or cable unless sleeve seal is to be installed.
	4. Install sleeves for wall penetrations unless core-drilled holes or formed openings are used. Install sleeves during erection of walls. Cut sleeves to length for mounting flush with both surfaces of walls. Deburr after cutting.
	5. Install sleeves for floor penetrations. Extend sleeves installed in floors 2 inches above finished floor level. Install sleeves during erection of floors.

	D. Sleeves for Conduits Penetrating Non-Fire-Rated Gypsum Board Assemblies:
	1. Use circular metal sleeves unless penetration arrangement requires rectangular sleeved opening.
	2. Seal space outside of sleeves with approved joint compound for gypsum board assemblies.

	E. Roof-Penetration Sleeves: Seal penetration of individual raceways and cables with flexible boot-type flashing units applied in coordination with roofing work.
	F. Aboveground, Exterior-Wall Penetrations: Seal penetrations using steel pipe sleeves and mechanical sleeve seals. Select sleeve size to allow for 1-inch annular clear space between pipe and sleeve for installing mechanical sleeve seals.
	G. Underground, Exterior-Wall and Floor Penetrations: Install cast-iron pipe sleeves. Size sleeves to allow for 1-inch annular clear space between raceway or cable and sleeve for installing sleeve-seal system.

	3.2 SLEEVE-SEAL-SYSTEM INSTALLATION
	A. Install sleeve-seal systems in sleeves in exterior concrete walls and slabs-on-grade at raceway entries into building.
	B. Install type and number of sealing elements recommended by manufacturer for raceway or cable material and size. Position raceway or cable in center of sleeve. Assemble mechanical sleeve seals and install in annular space between raceway or cable an...

	3.3 SLEEVE-SEAL-FITTING INSTALLATION
	A. Install sleeve-seal fittings in new walls and slabs as they are constructed.
	B. Assemble fitting components of length to be flush with both surfaces of concrete slabs and walls. Position waterstop flange to be centered in concrete slab or wall.
	C. Secure nailing flanges to concrete forms.
	D. Using grout, seal the space around outside of sleeve-seal fittings.



	260553 - id for elec
	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. This Section includes the following:
	1. Identification for raceway.
	2. Identification for conductors and communication and control cable.
	3. Equipment identification labels.
	4. Wiring Device circuit labels.
	5. Miscellaneous identification products.


	1.3 QUALITY ASSURANCE
	A. Comply with NFPA 70.
	B. Comply with 29 CFR 1910.145.

	1.4 COORDINATION
	A. Coordinate identification names, abbreviations, colors, and other features with requirements in the Contract Documents, Shop Drawings, manufacturer's wiring diagrams, and the Operation and Maintenance Manual, and with those required by codes, stand...
	B. Coordinate installation of identifying devices with completion of covering and painting of surfaces where devices are to be applied.
	C. Coordinate installation of identifying devices with location of access panels and doors.
	D. Install identifying devices before installing acoustical ceilings and similar concealment.


	PART 2 -  PRODUCTS
	2.1 EQUIPMENT IDENTIFICATION LABELS
	A. Self-Adhesive, Engraved, Laminated Acrylic or Melamine Label:  Adhesive backed, with white letters on a dark-gray background.  Minimum letter height shall be 1/2 inch.

	2.2 MISCELLANEOUS IDENTIFICATION PRODUCTS
	A. Cable Ties:  Fungus-inert, self-extinguishing, 1-piece, self-locking, Type 6/6 nylon cable ties.
	1. Minimum Width:  3/16 inch.
	2. Tensile Strength:  50 lb, minimum.
	3. Temperature Range:  Minus 40 to plus 185 deg F.
	4. Color:  Black, except where used for color-coding.

	B. Fasteners for Labels and Signs:  Self-tapping, stainless-steel screws or stainless-steel machine screws with nuts and flat and lock washers.
	2.3 WIRING DEVICE LABELS
	A. Embossed clear adhesive tape with 1/4" high, black lettering with circuit number and panel identification for electrical devices (receptacles and switches).  Labels shall be located on the face of the device cover plate, unless noted otherwise.
	B. All labels shall be machine printed.
	2.4  RACEWAY IDENTIFICATION
	A. Factory applied color coating for EMT where used for specific power distribution and low-voltage systems identified on drawings.


	PART 3 -  EXECUTION
	3.1 APPLICATION
	A. Accessible Raceways of Auxiliary Systems:  Identify the following systems with color-coded, factory applied color coating/tint for EMT, and self-adhesive vinyl tape applied in bands for other raceway types:
	1. Fire Alarm System:  Red.
	2. Data System:  Blue.
	3. Control Wiring: White.
	4. Life Safety/Emergency power systems: Yellow.
	5. Fiber Optic cables: Orange.

	B. Power-Circuit Conductor Identification:  For primary and secondary conductors No.  1/0 AWG and larger in vaults, pull and junction boxes, manholes, and handholes use color-coding conductor tape marker tape.  Identify source and circuit number of ea...
	C. Branch-Circuit Conductor Identification:  Where there are conductors for more than three branch circuits in same junction or pull box, use color-coding conductor tape.  Identify each ungrounded conductor according to source and circuit number.
	D. Equipment Identification Labels:  On each unit of equipment, install unique designation label that is consistent with wiring diagrams, schedules, and Operation and Maintenance Manual.  Apply labels to disconnect switches and protection equipment, c...
	1. Labeling Instructions:
	a. Indoor Equipment:  Self-adhesive, engraved, laminated acrylic or melamine label.  Unless otherwise indicated, provide a single line of text with 1/2-inch- high letters on 1-1/2-inch- high label; where 2 lines of text are required, use labels 2 inch...
	b. Elevated Components:  Increase sizes of labels and letters to those appropriate for viewing from the floor.

	2. Equipment to Be Labeled:
	a. Panelboards, electrical cabinets, and enclosures.
	b. Remote-controlled switches, dimmer modules, and control devices.


	E. Electrical panel identification engraved labels shall include source information to comply with NFPA 70 – 408.4, in the form “FF-XXX”, where “FF” indicates “Fed From” and “XXX” indicates the feeder source panel, switchboard, transformer, or other p...
	F. Electrical panel circuit directories:
	1. Directories shall be replaced in each panel where circuits or circuit load information has changed.
	2. Directories shall be machine printed.  Handwritten versions are not acceptable.
	3. Directory load information shall be specific enough to meet requirements of NEC 408.4.
	4. Contractor shall not use panel schedules furnished with drawings, as these are considered insufficient in detail.
	5. Directories shall identify each single-pole breaker space as a separate number. (A 2-pole breaker takes up two numbered spaces; a 3-pole breaker takes three numbered spaces.)


	3.2 INSTALLATION
	A. Verify identity of each item before installing identification products.
	B. Location:  Install identification materials and devices at locations for most convenient viewing without interference with operation and maintenance of equipment.
	C. Apply identification devices to surfaces that require finish after completing finish work.
	D. Self-Adhesive Identification Products:  Clean surfaces before application, using materials and methods recommended by manufacturer of identification device.
	E. System Identification Color Banding for Raceways and Cables:  Each color band shall completely encircle cable or conduit.  Place adjacent bands of two-color markings in contact, side by side.  Locate bands at changes in direction, at penetrations o...
	F. Color-Coding for Phase and Voltage Level Identification, 600 V and Less:  Use the colors listed below for ungrounded service, feeder, and branch-circuit conductors.
	1. Color shall be factory applied or, for sizes larger than No. 10 AWG if authorities having jurisdiction permit, field applied.
	2. Colors for 208/120-V Circuits:
	a. Phase A:  Black.
	b. Phase B:  Red.
	c. Phase C:  Blue.

	3. Field-Applied, Color-Coding Conductor Tape:  Apply in half-lapped turns for a minimum distance of 6 inches from terminal points and in boxes where splices or taps are made.  Apply last two turns of tape with no tension to prevent possible unwinding...




	260923 - lighting controls
	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. This Section includes the following lighting control devices:
	1. Indoor occupancy sensors.


	1.3 DEFINITIONS
	A. LED:  Light-emitting diode.
	B. PIR:  Passive infrared.

	1.4 SUBMITTALS
	A. Product Data:  For each type of product indicated.
	B. Shop Drawings:  Show installation details for occupancy and light-level sensors.
	1. Interconnection diagrams showing field-installed wiring.

	C. Operation and Maintenance Data:  For each type of product to include in emergency, operation, and maintenance manuals.

	1.5 QUALITY ASSURANCE
	A. Electrical Components, Devices, and Accessories:  Listed and labeled as defined in NFPA 70, Article 100, by a testing agency acceptable to authorities having jurisdiction, and marked for intended use.

	1.6 COORDINATION
	A. Coordinate layout and installation of ceiling-mounted devices with other construction that penetrates ceilings or is supported by them, including light fixtures, HVAC equipment, smoke detectors, fire-suppression system, and partition assemblies.


	PART 2 -  PRODUCTS
	2.1 INDOOR OCCUPANCY SENSORS
	A. Basis-of-Design Product:  Subject to compliance with requirements, provide the product indicated on Drawings.
	B. General Description:  Wall- or ceiling-mounting, solid-state units with a separate relay unit.
	1. Operation:  Unless otherwise indicated, turn lights on when covered area is occupied and off when unoccupied; with a time delay for turning lights off, adjustable over a minimum range of 1 to 15 minutes.
	2. Sensor Output:  Contacts rated to operate the connected relay, complying with UL 773A.  Sensor shall be powered from the relay unit.
	3. Relay Unit:  Dry contacts rated for 20-A ballast load at 120- and 277-V ac, for 13-A tungsten at 120-V ac, and for 1 hp at 120-V ac.  Power supply to sensor shall be 24-V dc, 150-mA, Class 2 power source as defined by NFPA 70.
	4. Mounting:
	a. Sensor:  Suitable for mounting in any position on a standard outlet box.
	b. Relay:  Externally mounted through a 1/2-inch knockout in a standard electrical enclosure, located above accessible ceiling, where present.
	c. Time-Delay and Sensitivity Adjustments:  Recessed and concealed behind hinged door.

	5. Indicator:  LED, to show when motion is being detected during testing and normal operation of the sensor.
	6. Bypass Switch:  Override the on function in case of sensor failure.
	7. Automatic Light-Level Sensor:  Adjustable from 2 to 200 fc; keep lighting off when selected lighting level is present.

	C. PIR Type:  Ceiling mounting; detect occupancy by sensing a combination of heat and movement in area of coverage.
	1. Detector Sensitivity:  Detect occurrences of 6-inch- minimum movement of any portion of a human body that presents a target of not less than 36 sq. in..
	2. Detection Coverage (Room):  Detect occupancy anywhere in a circular area of 1000 sq. ft. when mounted on a 96-inch- high ceiling.
	3. Detection Coverage (Corridor):  Detect occupancy within 90 feet when mounted on a 10-foot- high ceiling.

	D. Ultrasonic Type:  Ceiling mounting; detect occupancy by sensing a change in pattern of reflected ultrasonic energy in area of coverage.
	1. Detector Sensitivity:  Detect a person of average size and weight moving not less than 12 inches in either a horizontal or a vertical manner at an approximate speed of 12 inches/s.
	2. Detection Coverage (Small Room):  Detect occupancy anywhere within a circular area of 600 sq. ft. when mounted on a 96-inch- high ceiling.
	3. Detection Coverage (Standard Room):  Detect occupancy anywhere within a circular area of 1000 sq. ft. when mounted on a 96-inch- high ceiling.
	4. Detection Coverage (Large Room):  Detect occupancy anywhere within a circular area of 2000 sq. ft. when mounted on a 96-inch- high ceiling.
	5. Detection Coverage (Corridor):  Detect occupancy anywhere within 90 feet when mounted on a 10-foot- high ceiling in a corridor not wider than 14 feet.

	E. Dual-Technology Type:  Ceiling mounting; detect occupancy by using a combination of PIR and ultrasonic detection methods in area of coverage.  Particular technology or combination of technologies that controls on-off functions shall be selectable i...
	1. Sensitivity Adjustment:  Separate for each sensing technology.
	2. Detector Sensitivity:  Detect occurrences of 6-inch- minimum movement of any portion of a human body that presents a target of not less than 36 sq. in., and detect a person of average size and weight moving not less than 12 inches in either a horiz...
	3. Detection Coverage (Standard Room):  Detect occupancy anywhere within a circular area of 1000 sq. ft. when mounted on a 96-inch- high ceiling.


	2.2 CONDUCTORS AND CABLES
	A. Power Wiring to Supply Side of Remote-Control Power Sources:  Not smaller than No. 12 AWG.  Comply with requirements in Division 26 Section "Low-Voltage Electrical Power Conductors and Cables."
	B. Classes 2 and 3 Control Cable:  Multiconductor cable with stranded-copper conductors not smaller than No.  18 AWG or as specifically required by the manufacturer.
	C. Class 1 Control Cable:  Multiconductor cable with stranded-copper conductors not smaller than No.  14 AWG or as specifically required by the manufacturer.


	PART 3 -  EXECUTION
	3.1 SENSOR INSTALLATION
	A. Install and aim sensors in locations to achieve not less than 90 percent coverage of areas indicated.  Do not exceed coverage limits specified in manufacturer's written instructions.

	3.2 WIRING INSTALLATION
	A. Wiring within Enclosures:  Comply with NECA 1.  Separate power-limited and nonpower-limited conductors according to conductor manufacturer's written instructions.
	B. Size conductors according to lighting control device manufacturer's written instructions, unless otherwise indicated.
	C. Splices, Taps, and Terminations:  Make connections only on numbered terminal strips in junction, pull, and outlet boxes; terminal cabinets; and equipment enclosures.

	3.3 FIELD QUALITY CONTROL
	A. Perform the following field tests and inspections and prepare test reports:
	1. After installing sensors, and after electrical circuitry has been energized, adjust and test for compliance with requirements.
	2. Operational Test:  Verify operation of each lighting control device, and adjust time delays.

	B. Lighting control devices that fail tests and inspections are defective work.

	3.4 ADJUSTING
	A. Occupancy Adjustments:  When requested within 12 months of date of Substantial Completion, provide on-site assistance in adjusting sensors to suit occupied conditions.  Provide up to two visits to Project for this purpose.



	262416 - panelboards
	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. Section Includes:
	1. Distribution panelboards.
	2. Lighting and appliance branch-circuit panelboards.


	1.3 SUBMITTALS
	A. Product Data:  For each type of panelboard, switching and overcurrent protective device, transient voltage suppression device, accessory, and component indicated.  Include dimensions and manufacturers' technical data on features, performance, elect...
	B. Shop Drawings:  For each panelboard and related equipment.
	1. Include dimensioned plans, elevations, sections, and details.  Show tabulations of installed devices, equipment features, and ratings.
	2. Detail enclosure types and details for types other than NEMA 250, Type 1.
	3. Detail bus configuration, current, and voltage ratings.
	4. Short-circuit current rating of panelboards and overcurrent protective devices.
	5. Detail features, characteristics, ratings, and factory settings of individual overcurrent protective devices and auxiliary components.
	6. Include wiring diagrams for power, signal, and control wiring.

	C. Panelboard Schedules:  For installation in panelboards.  Submit final versions after load balancing.
	D. Operation and Maintenance Data:  For panelboards and components to include in emergency, operation, and maintenance manuals.
	1. Manufacturer's written instructions for testing and adjusting overcurrent protective devices.
	2. Time-current curves, including selectable ranges for each type of overcurrent protective device that allows adjustments.


	1.4 QUALITY ASSURANCE
	A. Source Limitations:  Obtain panelboards, overcurrent protective devices, components, and accessories from single source from single manufacturer.
	B. Product Selection for Restricted Space:  Drawings indicate maximum dimensions for panelboards including clearances between panelboards and adjacent surfaces and other items.  Comply with indicated maximum dimensions.
	C. Electrical Components, Devices, and Accessories:  Listed and labeled as defined in NFPA 70, by a qualified testing agency, and marked for intended location and application.
	D. Comply with NEMA PB 1.
	E. Comply with NFPA 70.

	1.5 DELIVERY, STORAGE, AND HANDLING
	A. Remove loose packing and flammable materials from inside panelboards; install temporary electric heating (250 W per panelboard) to prevent condensation.
	B. Handle and prepare panelboards for installation according to NECA 407 and NEMA PB 1.

	1.6 COORDINATION
	A. Coordinate layout and installation of panelboards and components with other construction that penetrates walls or is supported by them, including electrical and other types of equipment, raceways, piping, encumbrances to workspace clearance require...

	1.7 EXTRA MATERIALS
	A. Furnish extra materials that match products installed and that are packaged with protective covering for storage and identified with labels describing contents.
	1. Keys:  Two spares for each type of panelboard cabinet lock.



	PART 2 -  PRODUCTS
	2.1 GENERAL REQUIREMENTS FOR PANELBOARDS
	A. Enclosures:  Flush- and surface-mounted cabinets.
	1. Rated for environmental conditions at installed location.
	a. Indoor Dry and Clean Locations:  NEMA 250, Type 1.
	b. Indoor Locations Subject to Dust, Falling Dirt, and Dripping Noncorrosive Liquids:  NEMA 250, Type 12.

	2. Hinged Front Cover:  Entire front trim hinged to box and with standard door within hinged trim cover (door-in-door).
	3. Finishes:
	a. Panels and Trim:  Steel factory finished immediately after cleaning and pretreating with manufacturer's standard two-coat, baked-on finish consisting of prime coat and thermosetting topcoat.
	b. Back Boxes:  Galvanized steel.

	4. Directory Card:  Inside panelboard door, mounted in transparent card holder.

	B. Incoming Mains Location:  As required for each specific instance.  Field verify prior to order.
	C. Phase, Neutral, and Ground Buses:
	1. Material:  Hard-drawn copper, 98 percent conductivity.
	2. Equipment Ground Bus:  Adequate for feeder and branch-circuit equipment grounding conductors; bonded to box.

	D. Conductor Connectors:  Suitable for use with conductor material and sizes.
	1. Material:  Hard-drawn copper, 98 percent conductivity.
	2. Main and Neutral Lugs:  Mechanical type.
	3. Ground Lugs and Bus-Configured Terminators:  Mechanical type.

	E. Future Devices:  Mounting brackets, bus connections, filler plates, and necessary appurtenances required for future installation of devices.
	F. Panelboard Short-Circuit Current Rating:  Fully rated to interrupt symmetrical short-circuit current available at terminals.

	2.2 DISTRIBUTION PANELBOARDS
	A. Basis-of-Design Product:  Subject to compliance with requirements, provide products indicated on Drawings.
	B. Panelboards:  NEMA PB 1, power and feeder distribution type.
	C. Doors:  Secured with vault-type latch with tumbler lock; keyed alike.
	1. For doors more than 36 inches high, provide two latches, keyed alike.

	D. Mains:  As indicated on the drawings.
	E. Branch Overcurrent Protective Devices for Circuit-Breaker Frame Sizes 125 A and Smaller:  Bolt-on circuit breakers.
	F. Branch Overcurrent Protective Devices for Circuit-Breaker Frame Sizes Larger Than 125 A:  Bolt-on circuit breakers; plug-in circuit breakers where individual positive-locking device requires mechanical release for removal.

	2.3 LIGHTING AND APPLIANCE BRANCH-CIRCUIT PANELBOARDS
	A. Basis-of-Design Product:  Subject to compliance with requirements, provide products indicated on Drawings.
	B. Panelboards:  NEMA PB 1, lighting and appliance branch-circuit type.
	C. Mains:  As indicated on the drawings.
	D. Branch Overcurrent Protective Devices:  Bolt-on circuit breakers, replaceable without disturbing adjacent units.
	E. Doors:  Concealed hinges; secured with flush latch with tumbler lock; keyed alike.

	2.4 DISCONNECTING AND OVERCURRENT PROTECTIVE DEVICES
	A. Basis-of-Design Product:  Subject to compliance with requirements, provide product indicated on Drawings.
	B. Molded-Case Circuit Breaker (MCCB):  Comply with UL 489, with interrupting capacity to meet available fault currents.
	1. Thermal-Magnetic Circuit Breakers:  Inverse time-current element for low-level overloads, and instantaneous magnetic trip element for short circuits.  Adjustable magnetic trip setting for circuit-breaker frame sizes 250 A and larger.



	PART 3 -  EXECUTION
	3.1 EXAMINATION
	A. Receive, inspect, handle, and store panelboards according to NECA 407 and NEMA PB 1.1.
	B. Examine panelboards before installation.  Reject panelboards that are damaged or rusted or have been subjected to water saturation.
	C. Examine elements and surfaces to receive panelboards for compliance with installation tolerances and other conditions affecting performance of the Work.
	D. Proceed with installation only after unsatisfactory conditions have been corrected.

	3.2 INSTALLATION
	A. Install panelboards and accessories according to NECA 407 and NEMA PB 1.1.
	B. Temporary Lifting Provisions:  Remove temporary lifting eyes, channels, and brackets and temporary blocking of moving parts from panelboards.
	C. Mount top of trim 90 inches above finished floor unless otherwise indicated.
	D. Mount panelboard cabinet plumb and rigid without distortion of box.  Mount recessed panelboards with fronts uniformly flush with wall finish and mating with back box.
	E. Install overcurrent protective devices and controllers not already factory installed.
	F. Install filler plates in unused spaces.
	G. Stub four 1-inch empty conduits from panelboard into accessible ceiling space or space designated to be ceiling space in the future.
	H. Arrange conductors in gutters into groups and bundle and wrap with wire ties after completing load balancing.
	I. Comply with NECA 1.

	3.3 IDENTIFICATION
	A. Identify field-installed conductors, interconnecting wiring, and components; provide warning signs complying with Division 26 Section "Identification for Electrical Systems."
	B. Create a directory to indicate installed circuit loads after balancing panelboard loads;
	1. Incorporate Owner's room designations.  Obtain approval before installing.
	2. Use a computer or typewriter to create directory; handwritten directories are not acceptable.
	3. Leave locations of spare breakers or panel spaces blank.  Indicate spare breaker locations in pencil.
	4. For existing panelboards: Revise identification of breakers or switches to indicate modifications to loads, circuit uses, or to correct inaccuracies found.
	5. Directory circuit identifications shall comply with NEC 408.4.  Panel schedules furnished on drawings shall not be considered sufficient.

	C.   Spaces in new panelboards shall be identified as follows:
	1. Each single pole space shall have a separate identification.
	2. Example: The left side of a 42-space panelboard shall use odd numbers 1-41, in descending order, from top to bottom. The right side of the panelboard shall use even numbers 2-42, in descending order, from top to bottom.
	3. Multi-pole breakers or spaces shall use numbers from all spaces occupied (i.e. a 2-pole space or breaker shall be identified using both single pole spaces taken up).  Multi-pole breakers and spaces shall not be identified using a single number.
	4. Circuits with emergency loads shall be marked with highlighter type marker.
	5. Circuits with fire alarm equipment loads shall have red handle lock device.

	D. Panelboard Nameplates:
	1. Label each panelboard with a nameplate complying with requirements for identification specified in Division 26 Section "Identification for Electrical Systems" and in drawing details.
	2. Include power source on panelboard nameplate to satisfy requirement of NEC 408.4.

	E. Distribution Panelboard Device Nameplates:
	1. Label each branch circuit device in distribution panelboards with a nameplate complying with requirements for identification specified in Division 26 Section "Identification for Electrical Systems" and in drawing details.
	2. Include power source on panelboard nameplate to satisfy requirement of NEC 408.4.


	3.4 FIELD QUALITY CONTROL
	A. Perform tests and inspections.
	B. Acceptance Testing Preparation:
	1. Test insulation resistance for each panelboard bus, component, connecting supply, feeder, and control circuit.
	2. Test continuity of each circuit.

	C. Tests and Inspections:
	1. Perform each visual and mechanical inspection and electrical test stated in NETA Acceptance Testing Specification.  Certify compliance with test parameters.
	2. Correct malfunctioning units on-site, where possible, and retest to demonstrate compliance; otherwise, replace with new units and retest.

	D. Panelboards will be considered defective if they do not pass tests and inspections.
	E. Prepare test and inspection reports, including a certified report that identifies panelboards included and that describes scanning results.  Include notation of deficiencies detected, remedial action taken, and observations after remedial action.

	3.5 ADJUSTING
	A. Adjust moving parts and operable components to function smoothly, and lubricate as recommended by manufacturer.
	B. Set field-adjustable circuit-breaker trip ranges.
	C. Load Balancing:  After Substantial Completion, but not more than 60 days after Final Acceptance, measure load balancing and make circuit changes.
	1. Measure as directed during period of normal system loading.
	2. Perform load-balancing circuit changes outside normal occupancy/working schedule of the facility and at time directed.  Avoid disrupting critical 24-hour services such as fax machines and on-line data processing, computing, transmitting, and receiv...
	3. After circuit changes, recheck loads during normal load period.  Record all load readings before and after changes and submit test records.
	4. Tolerance:  Difference exceeding 20 percent between phase loads, within a panelboard, is not acceptable.  Rebalance and recheck as necessary to meet this minimum requirement.




	262726 - wiring devices
	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. This Section includes the following:
	1. Receptacles, receptacles with integral GFCI, and associated device plates.
	2. Wall-switches.


	1.3 DEFINITIONS
	A. EMI:  Electromagnetic interference.
	B. GFCI:  Ground-fault circuit interrupter.
	C. NEMA:  National Electrical Manufacturers Association.
	D. NFPA:  National Fire Protection Association.
	E. Pigtail:  Short lead used to connect a device to a branch-circuit conductor.

	1.4 SUBMITTALS
	A. Product Data:  For each type of product indicated.
	B. Samples:  When requested, one for each type of device and wall plate specified, in each color specified.
	C. Operation and Maintenance Data:  For wiring devices to include in all manufacturers' packing label warnings and instruction manuals that include labeling conditions.

	1.5 QUALITY ASSURANCE
	A. Source Limitations:  Obtain each type of wiring device and associated wall plate through one source, from a single manufacturer.  Insofar as they are available, obtain all wiring devices and associated wall plates from a single manufacturer and one...
	B. Electrical Components, Devices, and Accessories:  Listed and labeled as defined in NFPA 70, Article 100, by a testing agency acceptable to authorities having jurisdiction, and marked for intended use.
	C. Comply with NFPA 70.

	1.6 COORDINATION
	A. Receptacles for Owner-Furnished Equipment:  Match plug configurations.
	1. Cord and Plug Sets:  Match equipment requirements.



	PART 2 -  PRODUCTS
	2.1 MANUFACTURERS
	A. Manufacturers' Names:  As indicated on the drawings.

	2.2 STRAIGHT BLADE RECEPTACLES
	A. Convenience Receptacles, Specification Grade, Tamper Resistant, 125 V, 20 A:  Comply with NEMA WD 1, NEMA WD 6 configuration 5-20R, and UL 498.

	2.3 GFCI RECEPTACLES
	A. General Description:  Specification grade, Tamper Resistant, Straight blade, feed-through type.  Comply with NEMA WD 1, NEMA WD 6, UL 498, and UL 943, Class A, and include indicator light that is lighted when device is tripped.
	B. Duplex GFCI Convenience Receptacles, 125 V, 20 A:

	2.4 CORD AND PLUG SETS
	A. Description:  Match voltage and current ratings and number of conductors to requirements of equipment being connected.
	1. Cord:  Rubber-insulated, stranded-copper conductors, with Type SOW-A jacket; with green-insulated grounding conductor and equipment-rating ampacity plus a minimum of 30 percent.
	2. Plug:  Nylon body and integral cable-clamping jaws.  Match cord and receptacle type for connection.


	2.5 WALL PLATES
	A. Single and combination types to match corresponding wiring devices.
	1. Plate-Securing Screws:  Metal with head color to match plate finish.
	2. Material for Finished Spaces:  Stainless Steel.
	3. Material for Unfinished Spaces:  Galvanized steel.
	4. Material for Damp Locations:  Thermoplastic with spring-loaded lift cover, and listed and labeled for use in "wet locations."
	5. Material for Vandal Resistant locations:  Minimum 11 gauge cold-rolled steel with steel backplate.


	2.6 FINISHES
	A. Color:  Wiring device catalog numbers do not designate device color.
	1. Wiring Devices Connected to Normal Power System:  White (verified with Architect prior to ordering).



	PART 3 -  EXECUTION
	3.1 INSTALLATION
	A. Comply with NECA 1, including the mounting heights listed in that standard, unless otherwise noted.
	B. Coordination with Other Trades:
	1. Take steps to ensure that devices and their boxes are protected.  Do not place wall finish materials over device boxes and do not cut holes for boxes with routers that are guided by riding against outside of the boxes.
	2. Keep outlet boxes free of plaster, drywall joint compound, mortar, cement, concrete, dust, paint, and other material that may contaminate the raceway system, conductors, and cables.
	3. Install device boxes in brick or block walls so that the cover plate does not cross a joint unless the joint is troweled flush with the face of the wall.
	4. Install wiring devices after all wall preparation, including painting, is complete.

	C. Conductors:
	1. Do not strip insulation from conductors until just before they are spliced or terminated on devices.
	2. Strip insulation evenly around the conductor using tools designed for the purpose.  Avoid scoring or nicking of solid wire or cutting strands from stranded wire.
	3. The length of free conductors at outlets for devices shall meet provisions of NFPA 70, Article 300, without pigtails.
	4. Existing Conductors:
	a. Cut back and pigtail or replace all damaged conductors.
	b. Straighten conductors that remain and remove corrosion and foreign matter.
	c. Pigtailing existing conductors is permitted provided the outlet box is large enough.


	D. Device Installation:
	1. Replace all devices that have been in temporary use during construction or that show signs that they were installed before building finishing operations were complete.
	2. Keep each wiring device in its package or otherwise protected until it is time to connect conductors.
	3. Do not remove surface protection, such as plastic film and smudge covers, until the last possible moment.
	4. Connect devices to branch circuits using pigtails that are not less than 6 inches in length.
	5. When there is a choice, use side wiring with binding-head screw terminals.  Wrap solid conductor tightly clockwise, 2/3 to 3/4 of the way around terminal screw.
	6. Use a torque screwdriver when a torque is recommended or required by the manufacturer.
	7. When conductors larger than No. 12 AWG are installed on 15- or 20-A circuits, splice No. 12 AWG pigtails for device connections.
	8. Tighten unused terminal screws on the device.
	9. When mounting into metal boxes, remove the fiber or plastic washers used to hold device mounting screws in yokes, allowing metal-to-metal contact.

	E. Receptacle Orientation:
	1. Install ground pin of vertically mounted receptacles up, and on horizontally mounted receptacles to the right.

	F. Device Plates:  Do not use oversized or extra-deep plates.  Repair wall finishes and remount outlet boxes when standard device plates do not fit flush or do not cover rough wall opening.
	G. Arrangement of Devices:  Unless otherwise indicated, mount flush, with long dimension vertical and with grounding terminal of receptacles on top.  Group adjacent switches under single, multi-gang wall plates.
	H. Adjust locations of floor service outlets and service poles to suit arrangement of partitions and furnishings.

	3.2 IDENTIFICATION
	A. Comply with Division 26 Section "Identification for Electrical Systems.
	1. Receptacles:  Identify panelboard and circuit number from which served.  Use machine lettered black letters with a clear background on face of plate, and durable wire markers or tags inside outlet boxes.


	3.3 FIELD QUALITY CONTROL
	A. Perform tests and inspections and prepare test reports.
	1. Test Instruments:  Use instruments that comply with UL 1436.
	2. Test Instrument for Convenience Receptacles:  Digital wiring analyzer with digital readout or illuminated LED indicators of measurement.

	B. Tests for Convenience Receptacles:
	1. Line Voltage:  Acceptable range is 105 to 132 V.
	2. Percent Voltage Drop under 15-A Load:  A value of 6 percent or higher is not acceptable.
	3. Ground Impedance:  Values of up to 2 ohms are acceptable.
	4. GFCI Trip:  Test for tripping values specified in UL 1436 and UL 943.
	5. Using the test plug, verify that the device and its outlet box are securely mounted.
	6. The tests shall be diagnostic, indicating damaged conductors, high resistance at the circuit breaker, poor connections, inadequate fault current path, defective devices, or similar problems.  Correct circuit conditions, remove malfunctioning units,...




	262816 - disconnects-breakers
	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. Section Includes:
	1. Non-fusible switches.
	2. Enclosures.


	1.3 DEFINITIONS
	A. NC:  Normally closed.
	B. NO:  Normally open.
	C. SPDT:  Single pole, double throw.

	1.4 SUBMITTALS
	A. Shop Drawings:  For enclosed switches and circuit breakers.  Include plans, elevations, sections, details, and attachments to other work.
	1. Wiring Diagrams:  For power, signal, and control wiring.

	B. Operation and Maintenance Data:  For enclosed switches and circuit breakers to include in emergency, operation, and maintenance manuals.  In addition to items specified in Division 01 Section "Operation and Maintenance Data," include the following:
	1. Manufacturer's written instructions for testing and adjusting enclosed switches and circuit breakers.


	1.5 QUALITY ASSURANCE
	A. Source Limitations:  Obtain enclosed switches and circuit breakers, overcurrent protective devices, components, and accessories, within same product category, from single source from single manufacturer.
	B. Product Selection for Restricted Space:  Drawings indicate maximum dimensions for enclosed switches and circuit breakers, including clearances between enclosures, and adjacent surfaces and other items.  Comply with indicated maximum dimensions.
	C. Electrical Components, Devices, and Accessories:  Listed and labeled as defined in NFPA 70, by a qualified testing agency, and marked for intended location and application.
	D. Comply with NFPA 70.

	1.6 PROJECT CONDITIONS
	A. Environmental Limitations:  Rate equipment for continuous operation under the following conditions unless otherwise indicated:
	1. Ambient Temperature:  Not less than minus 22 deg F and not exceeding 104 deg F.
	2. Altitude:  Not exceeding 6600 feet.


	1.7 COORDINATION
	A. Coordinate layout and installation of switches, circuit breakers, and components with equipment served and adjacent surfaces.  Maintain required workspace clearances and required clearances for equipment access doors and panels.


	PART 2 -  PRODUCTS
	2.1 NON-FUSIBLE SWITCHES
	A. Type HD, Heavy Duty, Single Throw, 600-V ac, 1200 A and Smaller:  UL 98 and NEMA KS 1, horsepower rated, lockable handle with capability to accept three padlocks, and interlocked with cover in closed position.
	B. Accessories:
	1. Equipment Ground Kit:  Internally mounted and labeled for copper and aluminum ground conductors.
	2. Lugs:  Mechanical type, suitable for number, size, and conductor material.


	2.2 ENCLOSURES
	A. Enclosed Switches and Circuit Breakers:  NEMA AB 1, NEMA KS 1, NEMA 250, and UL 50, to comply with environmental conditions at installed location.
	1. Indoor, Dry and Clean Locations:  NEMA 250, Type 1.
	2. Outdoor Locations:  NEMA 250, Type 3R.
	3. Other Wet or Damp, Indoor Locations:  NEMA 250, Type 4.
	4. Indoor Locations Subject to Dust, Falling Dirt, and Dripping Noncorrosive Liquids:  NEMA 250, Type 12.



	PART 3 -  EXECUTION
	3.1 EXAMINATION
	A. Examine elements and surfaces to receive enclosed switches and circuit breakers for compliance with installation tolerances and other conditions affecting performance of the Work.
	B. Proceed with installation only after unsatisfactory conditions have been corrected.

	3.2 INSTALLATION
	A. Install individual wall-mounted switches and circuit breakers with tops at uniform height unless otherwise indicated.
	B. Install exterior roof mounted switches and circuit breakers on adjacent wall (within 6’) or on strut support near equipment being served.
	C. Temporary Lifting Provisions:  Remove temporary lifting eyes, channels, and brackets and temporary blocking of moving parts from enclosures and components.
	D. Install fuses in fusible devices.
	E. Comply with NECA 1.

	3.3 IDENTIFICATION
	A. Comply with requirements in Division 26 Section "Identification for Electrical Systems."
	1. Identify field-installed conductors, interconnecting wiring, and components; provide warning signs.
	2. Label each enclosure with engraved metal or laminated-plastic nameplate.


	3.4 FIELD QUALITY CONTROL
	A. Perform tests and inspections.
	1. Test insulation resistance for each enclosed switch and circuit breaker, component, connecting supply, feeder, and control circuit.
	2. Test continuity of each circuit.

	B. Tests and Inspections:
	1. Perform each visual and mechanical inspection and electrical test stated in NETA Acceptance Testing Specification.  Certify compliance with test parameters.
	2. Correct malfunctioning units on-site, where possible, and retest to demonstrate compliance; otherwise, replace with new units and retest.
	3. Test and adjust controls, remote monitoring, and safeties.  Replace damaged and malfunctioning controls and equipment.

	C. Enclosed switches and circuit breakers will be considered defective if they do not pass tests and inspections.

	3.5 ADJUSTING
	A. Adjust moving parts and operable components to function smoothly and lubricate as recommended by manufacturer.



	262913 - enclosed controllers
	PART 1 -  GENERAL
	1.1 SUMMARY
	A. This Section includes ac, enclosed controllers rated 600 V and less, of the following types:
	1. Across-the-line, manual and magnetic controllers.


	1.2 SUBMITTALS
	A. Product Data:  For each type of enclosed controller.  Include dimensions and manufacturer's technical data on features, performance, electrical characteristics, ratings, and finishes.
	B. Shop Drawings:  For each enclosed controller.
	1. Include dimensioned plans, elevations, sections, and details, including required clearances and service space around equipment.  Show tabulations of installed devices, equipment features, and ratings.  Include the following:
	a. Each installed unit's type and details.
	b. Nameplate legends.
	c. Short-circuit current rating of integrated unit.
	d. Listed and labeled for series rating of overcurrent protective devices in combination controllers by an NRTL acceptable to authorities having jurisdiction.
	e. Features, characteristics, ratings, and factory settings of individual overcurrent protective devices in combination controllers.

	2. Wiring Diagrams:  Power, signal, and control wiring.

	C. Field quality-control test reports.
	D. Operation and Maintenance Data:  For enclosed controllers to include in emergency, operation, and maintenance manuals.  In addition to items specified in Division 01 Section "Operation and Maintenance Data," include the following:
	1. Routine maintenance requirements for enclosed controllers and all installed components.

	E. Load-Current and Overload-Relay Heater List:  Compile after motors have been installed and arrange to demonstrate that selection of heaters suits actual motor nameplate full-load currents.

	1.3 QUALITY ASSURANCE
	A. Source Limitations:  Obtain enclosed controllers of a single type through one source from a single manufacturer.
	B. Electrical Components, Devices, and Accessories:  Listed and labeled as defined in NFPA 70, Article 100, by a testing agency acceptable to authorities having jurisdiction, and marked for intended use.
	C. Comply with NFPA 70.
	D. Product Selection for Restricted Space:  Drawings indicate maximum dimensions for enclosed controllers, minimum clearances between enclosed controllers, and for adjacent surfaces and other items.  Comply with indicated maximum dimensions and cleara...

	1.4 DELIVERY, STORAGE, AND HANDLING
	A. Store enclosed controllers indoors in clean, dry space with uniform temperature to prevent condensation.  Protect enclosed controllers from exposure to dirt, fumes, water, corrosive substances, and physical damage.
	B. If stored in areas subject to weather, cover enclosed controllers to protect them from weather, dirt, dust, corrosive substances, and physical damage.  Remove loose packing and flammable materials from inside controllers; install electric heating o...

	1.5 PROJECT CONDITIONS
	A. Interruption of Existing Electrical Service:  Do not interrupt electrical service to facilities occupied by Owner or others unless permitted under the following conditions and then only after arranging to provide temporary electrical service accord...
	1. Notify Construction Manager no fewer than two days in advance of proposed interruption of electrical service.
	2. Indicate method of providing temporary utilities.
	3. Do not proceed with interruption of electrical service without Construction Manager's written permission.


	1.6 COORDINATION
	A. Coordinate layout and installation of enclosed controllers with other construction including conduit, piping, equipment, and adjacent surfaces.  Maintain required workspace clearances and required clearances for equipment access doors and panels.
	B. Coordinate features of enclosed controllers and accessory devices with pilot devices and control circuits to which they connect.
	C. Coordinate features, accessories, and functions of each enclosed controller with ratings and characteristics of supply circuit, motor, required control sequence, and duty cycle of motor and load.


	PART 2 -  PRODUCTS
	2.1 ACROSS-THE-LINE ENCLOSED CONTROLLERS
	A. Manual Controller:  NEMA ICS 2, general purpose, Class A, with "quick-make, quick-break" toggle or pushbutton action, and marked to show whether unit is "OFF," "ON," or "TRIPPED."
	1. Overload Relay:  Ambient-compensated type with inverse-time-current characteristics and NEMA ICS 2, Class 10 tripping characteristics.  Relays shall have heaters and sensors in each phase, matched to nameplate, full-load current of specific motor t...

	B. Magnetic Controller:  NEMA ICS 2, Class A, full voltage, non-reversing, across the line, unless otherwise indicated.
	1. Control Circuit:  120 V or 24 V; obtained from integral control power transformer with a control power transformer of sufficient capacity to operate connected pilot, indicating and control devices, plus 100 percent spare capacity.  Control voltage ...
	2. Overload:  Bi-metal sized based on the motor nameplate the device is protecting.


	2.2 ENCLOSURES
	A. Description:  Flush- or surface-mounting cabinets as indicated.  NEMA 250.
	1. Type 1 enclosure for typical indoor installations
	2. Type 12 enclosure for typical indoor installations where mounted adjacent to pumps, boilers, or other fluid containing equipment or environments of high dirt or grease/oil concentrations.
	3. Type 3R enclosure for typical exterior installations.
	4. Type 4X enclosure for typical washdown areas or corrosive atmosphere.


	2.3 ACCESSORIES
	A. Devices shall be factory installed in controller enclosure, unless otherwise indicated.

	2.4 FACTORY FINISHES
	A. Finish:  Manufacturer's standard paint applied to factory-assembled and -tested enclosed controllers before shipping.


	PART 3 -  EXECUTION
	3.1 EXAMINATION
	A. Examine areas and surfaces to receive enclosed controllers for compliance with requirements, installation tolerances, and other conditions affecting performance.
	1. Proceed with installation only after unsatisfactory conditions have been corrected.


	3.2 APPLICATIONS
	A. Select features of each enclosed controller to coordinate with ratings and characteristics of supply circuit and motor; required control sequence; duty cycle of motor, controller, and load; and configuration of pilot device and control circuit affe...
	B. Select horsepower rating of controllers to suit motor controlled.

	3.3 IDENTIFICATION
	A. Identify enclosed controller, components, and control wiring according to Division 26 Section "Identification for Electrical Systems."



	263213_fl - packaged engine gensets
	265100 - interior lighting
	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. Section Includes:

	1.3 DEFINITIONS
	A. CCT: Correlated color temperature.
	B. CRI: Color-rendering index.
	C. LER: Luminaire efficacy rating.
	D. Lumen: Measured output of lamp and luminaire, or both.
	E. Luminaire: Complete lighting fixture, including ballast housing if provided.

	1.4 ACTION SUBMITTALS
	A. Product Data: For each type of lighting fixture, arranged in order of fixture designation. Include data on features, accessories, finishes, and the following:
	B. Installation instructions.

	1.5 INFORMATIONAL SUBMITTALS
	A. Coordination Drawings: Reflected ceiling plan(s) and other details, drawn to scale, on which the following items are shown and coordinated with each other, using input from installers of the items involved:
	a. Air outlets and inlets.
	b. Speakers.
	c. Sprinklers.
	d. Smoke and fire detectors.
	e. Occupancy sensors.
	f. Access panels.

	B. Qualification Data: For qualified agencies providing photometric data for lighting fixtures.

	1.6 CLOSEOUT SUBMITTALS
	A. Operation and Maintenance Data: For lighting equipment and fixtures to include in emergency, operation, and maintenance manuals.

	1.7 MAINTENANCE MATERIAL SUBMITTALS
	A. Furnish extra materials that match products installed and that are packaged with protective covering for storage and identified with labels describing contents.

	1.8 QUALITY ASSURANCE
	A. Electrical Components, Devices, and Accessories: Listed and labeled as defined in NFPA 70, by a qualified testing agency, and marked for intended location and application.
	B. Comply with NFPA 70.

	1.9 COORDINATION
	A. Coordinate layout and installation of lighting fixtures and suspension system with other construction that penetrates ceilings or is supported by them, including HVAC equipment, fire-suppression system, and partition assemblies.


	PART 2 -  PRODUCTS
	2.1 MANUFACTURERS
	A. Products: Subject to compliance with requirements, provide product indicated on Drawings.

	2.2 GENERAL REQUIREMENTS FOR LIGHTING FIXTURES AND COMPONENTS
	A. Recessed Fixtures: Comply with NEMA LE 4 for ceiling compatibility for recessed fixtures.
	B. Metal Parts: Free of burrs and sharp corners and edges.
	C. Sheet Metal Components: Steel unless otherwise indicated. Form and support to prevent warping and sagging.
	D. Doors, Frames, and Other Internal Access: Smooth operating, free of light leakage under operating conditions, and designed to permit repair without use of tools. Designed to prevent doors, frames, lenses, diffusers, and other components from fallin...
	E. Diffusers:
	a. UV stabilized.


	2.3 LIGHTING FIXTURE SUPPORT COMPONENTS
	A. Comply with Section 260529 "Hangers and Supports for Electrical Systems" for channel- and angle-iron supports, and nonmetallic channel and angle supports.
	B. Wires: ASTM A 641/A 641M, Class 3, soft temper, zinc-coated steel, 12 gauge.


	PART 3 -  EXECUTION
	3.1 INSTALLATION
	A. Lighting fixtures:
	B. Temporary Lighting: If it is necessary, and approved by Architect, to use permanent luminaires for temporary lighting, install and energize the minimum number of luminaires necessary. When construction is sufficiently complete, remove the temporary...
	C. Connect wiring according to Section 260519 "Low-Voltage Electrical Power Conductors and Cables."

	3.2 IDENTIFICATION
	A. Install labels with panel and circuit numbers on concealed junction and outlet boxes. Comply with requirements for identification specified in Section 260553 "Identification for Electrical Systems."

	3.3 FIELD QUALITY CONTROL
	A. Prepare a written report of tests, inspections, observations, and verifications indicating and interpreting results. If adjustments are made to lighting system, retest to demonstrate compliance with standards.

	3.4 STARTUP SERVICE
	A. Burn-in all LED drivers that require specific aging period to operate properly, prior to occupancy by Owner.
	B. Test all fixtures with dimming controls for proper operation and control device compatibility.



	265600_fl - exterior lighting
	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. This Section includes the following:
	1. Exterior luminaires with LED’s and drivers.
	2. Luminaire-mounted photoelectric relays.
	3. Poles and accessories.
	4. Luminaire lowering devices.

	B. Related Sections include the following:
	1. Division 26 Section "Interior Lighting" for exterior luminaires normally mounted on exterior surfaces of buildings.


	1.3 DEFINITIONS
	A. CRI:  Color-rendering index.
	B. Luminaire:  Complete lighting fixture, including LED light engine.
	C. Pole:  Luminaire support structure, including tower used for large area illumination.
	D. Standard:  Same definition as "Pole" above.

	1.4 STRUCTURAL ANALYSIS CRITERIA FOR POLE SELECTION
	A. Dead Load:  Weight of luminaire and its horizontal and vertical supports, lowering devices, and supporting structure, applied as stated in AASHTO LTS-4.
	B. Live Load:  Single load of 500 lbf, distributed as stated in AASHTO LTS-4.
	C. Ice Load:  Load of 3 lbf/sq. ft., applied as stated in AASHTO LTS-4.
	D. Wind Load:  Pressure of wind on pole and luminaire, calculated and applied as stated in AASHTO LTS-4.
	1. Wind speed for calculating wind load for poles 50 feet or less in height is 110 mph.


	1.5 SUBMITTALS
	A. Product Data:  For each luminaire, pole, and support component, arranged in order of lighting unit designation.  Include data on features, accessories, finishes, and the following:
	1. Physical description of luminaire, including materials, dimensions, effective projected area, and verification of indicated parameters.
	2. Details of attaching luminaires and accessories.
	3. Details of installation and construction.
	4. Luminaire materials.
	5. Photometric data based on laboratory tests of each luminaire type, complete with indicated, drivers, and accessories.
	a. For indicated luminaires, photometric data shall be certified by a qualified independent testing agency.  Photometric data for remaining luminaires shall be certified by manufacturer.
	b. Photometric data shall be certified by manufacturer's laboratory with a current accreditation under the National Voluntary Laboratory Accreditation Program for Energy Efficient Lighting Products.

	6. Photoelectric relays.
	7. Drivers, including energy-efficiency data.
	8. LED’s, including life, output, and energy-efficiency data.
	9. Materials, dimensions, and finishes of poles.
	10. Means of attaching luminaires to supports, and indication that attachment is suitable for components involved.
	11. Anchor bolts for poles.
	12. Manufactured pole foundations.

	B. Shop Drawings:
	1. Anchor-bolt templates keyed to specific poles and certified by manufacturer.
	2. Design calculations, certified by a qualified professional engineer, indicating strength of screw foundations and soil conditions on which they are based.
	3. Wiring Diagrams:  Power and control wiring.

	C. Pole and Support Component Certificates:  Signed by manufacturers of poles, certifying that products are designed for indicated load requirements in AASHTO LTS-4 and that load imposed by luminaire has been included in design.
	D. Qualification Data:  For agencies providing photometric data for lighting fixtures.
	E. Field quality-control test reports.
	F. Operation and Maintenance Data:  For luminaires and poles to include in emergency, operation, and maintenance manuals.
	G. Warranty:  Special warranty specified in this Section.

	1.6 QUALITY ASSURANCE
	A. Luminaire Photometric Data Testing Laboratory Qualifications:  Provided by manufacturers' laboratories that are accredited under the National Volunteer Laboratory Accreditation Program for Energy Efficient Lighting Products.
	B. Luminaire Photometric Data Testing Laboratory Qualifications:  Provided by an independent agency, with the experience and capability to conduct the testing indicated, that is an NRTL as defined by OSHA in 29 CFR 1910.7.
	C. Electrical Components, Devices, and Accessories:  Listed and labeled as defined in NFPA 70, Article 100, by a testing agency acceptable to authorities having jurisdiction, and marked for intended use.
	D. Comply with IEEE C2, "National Electrical Safety Code."
	E. Comply with NFPA 70.

	1.7 DELIVERY, STORAGE, AND HANDLING
	A. Package aluminum poles for shipping according to ASTM B 660.
	B. Store poles on decay-resistant-treated skids at least 12 inches above grade and vegetation.  Support poles to prevent distortion and arrange to provide free air circulation.
	C. Retain factory-applied pole wrappings on metal poles until right before pole installation.  For poles with nonmetallic finishes, handle with web fabric straps.

	1.8 WARRANTY
	A. Special Warranty:  Manufacturer's standard form in which manufacturer agrees to repair or replace products that fail in materials or workmanship; that corrode; or that fade, stain, perforate, erode, or chalk due to effects of weather or solar radia...
	1. Warranty Period for Luminaires:  Five years from date of Substantial Completion.
	2. Warranty Period for Metal Corrosion:  Five years from date of Substantial Completion.
	3. Warranty Period for Color Retention:  Five years from date of Substantial Completion.
	4. Warranty Period for LED Engines:  Replace fuses that fail within 5 years from date of Substantial Completion.
	5. Warranty Period for Poles:  Repair or replace lighting poles and standards that fail in finish, materials, and workmanship within manufacturer's standard warranty period, but not less than five years from date of Substantial Completion.



	PART 2 -  PRODUCTS
	2.1 MANUFACTURERS
	A. Basis of Design Product:  The design of each item of exterior luminaire and its support is based on the product named on the drawings.  Subject to compliance with requirements, provide either the named product or a comparable product by one of the ...

	2.2 LUMINAIRES, GENERAL REQUIREMENTS
	A. Luminaires shall comply with UL 1598 and be listed and labeled for installation in wet locations by an NRTL acceptable to authorities having jurisdiction.
	B. Comply with IESNA RP-8 for parameters of lateral light distribution patterns indicated for luminaires.
	C. Metal Parts:  Free of burrs and sharp corners and edges.
	D. Sheet Metal Components:  Corrosion-resistant aluminum, unless otherwise indicated.  Form and support to prevent warping and sagging.
	E. Housings:  Rigidly formed, weather- and light-tight enclosures that will not warp, sag, or deform in use.  Provide filter/breather for enclosed luminaires.
	F. Doors, Frames, and Other Internal Access:  Smooth operating, free of light leakage under operating conditions, and designed to permit repair without use of tools.  Designed to prevent doors, frames, lenses, diffusers, and other components from fall...
	G. Exposed Hardware Material:  Stainless steel.
	H. Plastic Parts:  High resistance to yellowing and other changes due to aging, exposure to heat, and UV radiation.
	I. Light Shields:  Metal baffles, factory installed and field adjustable, arranged to block light distribution to indicated portion of normally illuminated area or field.
	J. Reflecting surfaces shall have minimum reflectance as follows, unless otherwise indicated:
	1. White Surfaces:  85 percent.
	2. Specular Surfaces:  83 percent.
	3. Diffusing Specular Surfaces:  75 percent.

	K. Lenses and Refractors Gaskets:  Use heat- and aging-resistant resilient gaskets to seal and cushion lenses and refractors in luminaire doors.
	L. Luminaire Finish:  Manufacturer's standard paint applied to factory-assembled and -tested luminaire before shipping.  Where indicated, match finish process and color of pole or support materials.
	M. Factory-Applied Finish for Aluminum Luminaires:  Comply with NAAMM's "Metal Finishes Manual for Architectural and Metal Products" for recommendations for applying and designating finishes.
	1. Finish designations prefixed by AA comply with the system established by the Aluminum Association for designating aluminum finishes.
	2. Natural Satin Finish:  Provide fine, directional, medium satin polish (AA-M32); buff complying with AA-M20; and seal aluminum surfaces with clear, hard-coat wax.
	3. Class I, Clear Anodic Finish:  AA-M32C22A41 (Mechanical Finish:  medium satin; Chemical Finish:  etched, medium matte; Anodic Coating:  Architectural Class I, clear coating 0.018 mm or thicker) complying with AAMA 611.
	4. Class I, Color Anodic Finish:  AA-M32C22A42/A44 (Mechanical Finish:  medium satin; Chemical Finish:  etched, medium matte; Anodic Coating:  Architectural Class I, integrally colored or electrolytically deposited color coating 0.018 mm or thicker) c...
	a. Color:  As selected by Architect from manufacturer’s full range.



	2.3 POLES AND SUPPORT COMPONENTS, GENERAL REQUIREMENTS
	A. Structural Characteristics:  Comply with AASHTO LTS-4.
	1. Wind-Load Strength of Poles:  Adequate at indicated heights above grade without failure, permanent deflection, or whipping in steady winds of speed indicated in Part 1 "Structural Analysis Criteria for Pole Selection" Article, with a gust factor of...
	2. Strength Analysis:  For each pole, multiply the actual equivalent projected area of luminaires and brackets by a factor of 1.1 to obtain the equivalent projected area to be used in pole selection strength analysis.

	B. Luminaire Attachment Provisions:  Comply with luminaire manufacturers' mounting requirements.  Use stainless-steel fasteners and mounting bolts, unless otherwise indicated.
	C. Mountings, Fasteners, and Appurtenances:  Corrosion-resistant items compatible with support components.
	1. Materials:  Shall not cause galvanic action at contact points.
	2. Anchor Bolts, Leveling Nuts, Bolt Caps, and Washers:  Hot-dip galvanized after fabrication, unless stainless-steel items are indicated.
	3. Anchor-Bolt Template:  Plywood or steel.

	D. Concrete Pole Foundations:  Cast in place, with anchor bolts to match pole-base flange.  Concrete, reinforcement, and formwork are specified in Division 03 Section "Cast-in-Place Concrete."
	E. Breakaway Supports:  Frangible breakaway supports, tested by an independent testing agency acceptable to authorities having jurisdiction, according to AASHTO LTS-4.

	2.4 Wood Poles
	A. Poles: 1-piece construction up to 40 feet in height.
	1. Shape:  Round, tapered.
	2. Mounting Provisions:  Buried a minimum 7’-0” below finished grade



	PART 3 -  EXECUTION
	3.1 LUMINAIRE INSTALLATION
	A. Fasten luminaire to indicated structural supports.
	1. Use fastening methods and materials selected to resist seismic forces defined for the application and approved by manufacturer.

	B. Adjust luminaires that require field adjustment or aiming.

	3.2 POLE INSTALLATION
	A. Align pole foundations and poles for optimum directional alignment of luminaires and their mounting provisions on the pole.
	B. Clearances:  Maintain the following minimum horizontal distances of poles from surface and underground features, unless otherwise indicated on Drawings:
	1. Fire Hydrants and Storm Drainage Piping:  60 inches.
	2. Water, Gas, Electric, Communication, and Sewer Lines:  10 feet.
	3. Trees:  15 feet.


	3.3 GROUNDING
	A. Ground nonmetallic poles and support structures according to Division 26 Section "Grounding and Bonding for Electrical Systems."
	1. Install grounding electrode for each pole.
	2. Install grounding conductor and conductor protector.
	3. Ground metallic components of pole accessories and foundations.


	3.4 FIELD QUALITY CONTROL
	A. Inspect each installed fixture for damage.  Replace damaged fixtures and components.
	B. Illumination Observations:  Verify normal operation of lighting units after installing luminaires and energizing circuits with normal power source.
	1. Verify operation of photoelectric controls.


	3.5 DEMONSTRATION
	A. Engage a factory-authorized service representative to train Owner's maintenance personnel to adjust, operate, and maintain luminaire lowering devices.  Refer to Division 01 Section "Demonstration and Training."



	270500_fl - common work commun
	PART 1 -  GENERAL
	1.1 SUMMARY
	A. Section Includes:
	1. Communications equipment coordination and installation.
	2. Sleeves for pathways and cables.
	3. Grout.
	4. Common communications installation requirements.


	1.2 DEFINITIONS
	A. EPDM:  Ethylene-propylene-diene terpolymer rubber.
	B. NBR:  Acrylonitrile-butadiene rubber.

	1.3 SUBMITTALS
	A. Product Data:  For sleeve seals.

	1.4 COORDINATION
	A. Coordinate arrangement, mounting, and support of communications equipment:
	1. To allow maximum possible headroom unless specific mounting heights that reduce headroom are indicated.
	2. To provide for ease of disconnecting the equipment with minimum interference to other installations.
	3. To allow right of way for piping and conduit installed at required slope.
	4. So connecting pathways, cables, wireways, and cable trays will be clear of obstructions and of the working and access space of other equipment.

	B. Coordinate installation of required supporting devices and set sleeves in cast-in-place concrete, masonry walls, and other structural components as they are constructed.
	C. Coordinate location of access panels and doors for communications items that are behind finished surfaces or otherwise concealed.
	D. Coordinate sleeve selection and application with selection and application of firestopping.


	PART 2 -  PRODUCTS
	2.1 SLEEVES FOR PATHWAYS AND CABLES
	A. Steel Pipe Sleeves:  ASTM A 53/A 53M, Type E, Grade B, Schedule 40, galvanized steel, plain ends.
	B. Cast-Iron Pipe Sleeves:  Cast or fabricated "wall pipe," equivalent to ductile-iron pressure pipe, with plain ends and integral waterstop, unless otherwise indicated.
	C. Sleeves for Rectangular Openings:  Galvanized sheet steel.
	1. Minimum Metal Thickness:
	a. For sleeve cross-section rectangle perimeter less than 50 inches and no side more than 16 inches, thickness shall be 0.052 inch.
	b. For sleeve cross-section rectangle perimeter equal to, or more than, 50 inches and 1 or more sides equal to, or more than, 16 inches, thickness shall be 0.138 inch.



	2.2 GROUT
	A. Nonmetallic, Shrinkage-Resistant Grout:  ASTM C 1107, factory-packaged, nonmetallic aggregate grout, noncorrosive, nonstaining, mixed with water to consistency suitable for application and a 30-minute working time.


	PART 3 -  EXECUTION
	3.1 COMMON REQUIREMENTS FOR COMMUNICATIONS INSTALLATION
	A. Comply with NECA 1.
	B. Measure indicated mounting heights to bottom of unit for suspended items and to center of unit for wall-mounting items.
	C. Headroom Maintenance:  If mounting heights or other location criteria are not indicated, arrange and install components and equipment to provide maximum possible headroom consistent with these requirements.
	D. Equipment:  Install to facilitate service, maintenance, and repair or replacement of components of both communications equipment and other nearby installations.  Connect in such a way as to facilitate future disconnecting with minimum interference ...
	E. Right of Way:  Give to piping systems installed at a required slope.

	3.2 SLEEVE INSTALLATION FOR COMMUNICATIONS PENETRATIONS
	A. Communications penetrations occur when pathways, cables, wireways, or cable trays penetrate concrete slabs, concrete or masonry walls, or fire-rated floor and wall assemblies.
	B. Concrete Slabs and Walls:  Install sleeves for penetrations unless core-drilled holes or formed openings are used.  Install sleeves during erection of slabs and walls.
	C. Use pipe sleeves unless penetration arrangement requires rectangular sleeved opening.
	D. Fire-Rated Assemblies:  Install sleeves for penetrations of fire-rated floor and wall assemblies unless openings compatible with firestop system used are fabricated during construction of floor or wall.
	E. Cut sleeves to length for mounting flush with both surfaces of walls.
	F. Extend sleeves installed in floors 2 inches above finished floor level.
	G. Size pipe sleeves to provide 1/4-inch annular clear space between sleeve and pathway or cable, unless indicated otherwise.
	H. Seal space outside of sleeves with grout for penetrations of concrete and masonry
	1. Promptly pack grout solidly between sleeve and wall so no voids remain.  Tool exposed surfaces smooth; protect grout while curing.

	I. Interior Penetrations of Non-Fire-Rated Walls and Floors:  Seal annular space between sleeve and pathway or cable, using joint sealant appropriate for size, depth, and location of joint.
	J. Fire-Rated-Assembly Penetrations:  Maintain indicated fire rating of walls, partitions, ceilings, and floors at pathway and cable penetrations.  Install sleeves and seal pathway and cable penetration sleeves with firestop materials.
	K. Roof-Penetration Sleeves:  Seal penetration of individual pathways and cables with flexible boot-type flashing units applied in coordination with roofing work.
	L. Aboveground, Exterior-Wall Penetrations:  Seal penetrations using steel pipe sleeves and mechanical sleeve seals.  Select sleeve size to allow for 1-inch annular clear space between pipe and sleeve for installing mechanical sleeve seals.
	M. Underground, Exterior-Wall Penetrations:  Install cast-iron pipe sleeves.  Size sleeves to allow for 1-inch annular clear space between pathway or cable and sleeve for installing mechanical sleeve seals.

	3.3 FIRESTOPPING
	A. Apply firestopping to penetrations of fire-rated floor and wall assemblies for communications installations to restore original fire-resistance rating of assembly.



	271100_fl - commun equip rooms
	PART 1 -  GENERAL
	1.1 SUMMARY
	A. Section Includes:
	1. Telecommunications mounting elements.
	2. Backboards.
	3. Telecommunications equipment racks and cabinets.
	4. Telecommunications service entrance pathways.
	5. Grounding.


	1.2 DEFINITIONS
	A. Basket Cable Tray:  A fabricated structure consisting of wire mesh bottom and side rails.
	B. BICSI:  Building Industry Consulting Service International.
	C. Ladder Cable Tray:  A fabricated structure consisting of two longitudinal side rails connected by individual transverse members (rungs).
	D. LAN: Local area network.
	E. RCDD:  Registered Communications Distribution Designer.

	1.3 SUBMITTALS
	A. Product Data:  For each type of product indicated.  Include construction details, material descriptions, dimensions of individual components and profiles, and finishes for equipment racks and cabinets.  Include rated capacities, operating character...
	B. Shop Drawings:  For communications equipment room fittings.  Include plans, elevations, sections, details, and attachments to other work.
	1. Detail equipment assemblies and indicate dimensions, weights, loads, required clearances, method of field assembly, components, and location and size of each field connection.
	2. Equipment Racks and Cabinets:  Include workspace requirements and access for cable connections.
	3. Grounding:  Indicate location of grounding bus bar and its mounting detail showing standoff insulators and wall mounting brackets.

	C. Qualification Data:  For Installer, qualified layout technician, installation supervisor, and field inspector.

	1.4 QUALITY ASSURANCE
	A. Installer Qualifications:  Cabling Installer must have personnel certified by BICSI on staff.
	1. Layout Responsibility:  Preparation of Shop Drawings shall be under the direct supervision of Commercial Installer, Level 2.
	2. Installation Supervision:  Installation shall be under the direct supervision of Registered Technician, who shall be present at all times when Work of this Section is performed at Project site.
	3. Field Inspector:  Currently registered by BICSI as Commercial Installer, Level 2 to perform the on-site inspection.

	B. Electrical Components, Devices, and Accessories:  Listed and labeled as defined in NFPA 70, by a qualified testing agency, and marked for intended location and application.
	C. Telecommunications Pathways and Spaces:  Comply with TIA/EIA-569-A.
	D. Grounding:  Comply with ANSI-J-STD-607-A.

	1.5 PROJECT CONDITIONS
	A. Environmental Limitations:  Do not deliver or install equipment frames and cable trays until spaces are enclosed and weathertight, wet work in spaces is complete and dry, and work above ceilings is complete.

	1.6 COORDINATION
	A. Coordinate layout and installation of communications equipment with Owner's telecommunications and LAN equipment and service suppliers.  Coordinate service entrance arrangement with local exchange carrier.
	1. Meet jointly with telecommunications and LAN equipment suppliers, local exchange carrier representatives, and Owner to exchange information and agree on details of equipment arrangements and installation interfaces.
	2. Record agreements reached in meetings and distribute them to other participants.
	3. Adjust arrangements and locations of distribution frames, cross-connects, and patch panels in equipment rooms to accommodate and optimize arrangement and space requirements of telephone switch and LAN equipment.
	4. Adjust arrangements and locations of equipment with distribution frames, cross-connects, and patch panels of cabling systems of other communications, electronic safety and security, and related systems that share space in the equipment room.

	B. Coordinate location of power raceways and receptacles with locations of communications equipment requiring electrical power to operate.


	PART 2 -  PRODUCTS
	2.1 PATHWAYS
	A. General Requirements:  Comply with TIA/EIA-569-A.
	B. Cable Support:  NRTL labeled.  Cable support brackets shall be designed to prevent degradation of cable performance and pinch points that could damage cable.  Cable tie slots fasten cable ties to brackets.
	1. Comply with NFPA 70 and UL 2043 for fire-resistant and low-smoke-producing characteristics.
	2. Support brackets with cable tie slots for fastening cable ties to brackets.
	3. Lacing bars, spools, J-hooks, and D-rings.
	4. Straps and other devices.

	C. Cable Trays:
	1. Manufacturers:  Subject to compliance with requirements, provide products by one of the following:
	a. Cable Management Solutions, Inc.
	b. Cooper B-Line, Inc.
	c. Cope - Tyco/Allied Tube & Conduit.
	d. Chatsworth

	2. Cable Tray Materials:  Metal, suitable for indoors and protected against corrosion by electroplated zinc galvanizing, complying with ASTM B 633, Type 1, not less than 0.000472 inch thick.
	a. Basket Cable Trays:  12 inches wide and 2 inches deep.  Wire mesh spacing shall not exceed 2 by 4 inches.
	b. Ladder Cable Trays:  Nominally 18 inches wide, and a rung spacing of 12 inches.


	D. Conduit and Boxes:  Comply with requirements in Division 26 Section "Raceway and Boxes for Electrical Systems."  Flexible metal conduit shall not be used.
	1. Outlet boxes shall be no smaller than 2 inches wide, 3 inches high, and 2-1/2 inches deep.


	2.2 BACKBOARDS
	A. Backboards:  See Architectural and Electrical drawings.

	2.3 EQUIPMENT FRAMES
	A. Manufacturers:  See Electrical drawings.
	B. Cable Management for Equipment Frames:
	1. Metal, with integral wire retaining fingers.
	2. Baked-polyester powder coat finish.
	3. Vertical cable management panels shall have front and rear channels, with covers.
	4. Provide horizontal crossover cable manager at the top of each relay rack, with a minimum height of two rack units each.


	2.4 GROUNDING
	A. Comply with requirements in Division 26 Section "Grounding and Bonding for Electrical Systems." for grounding conductors and connectors.
	B. Telecommunications Main Bus Bar:
	1. Connectors:  Mechanical type, cast silicon bronze, solderless compression-type wire terminals, and long-barrel, two-bolt connection to ground bus bar.
	2. Ground Bus Bar:  Copper, minimum 1/4 inch thick by 4 inches wide with 9/32-inch holes spaced 1-1/8 inches apart.
	3. Stand-Off Insulators:  Comply with UL 891 for use in switchboards, 600 V.  Lexan or PVC, impulse tested at 5000 V.

	C. Comply with ANSI-J-STD-607-A.

	2.5 LABELING
	A. Comply with TIA/EIA-606-A and UL 969 for a system of labeling materials, including label stocks, laminating adhesives, and inks used by label printers.


	PART 3 -  EXECUTION
	3.1 FIRESTOPPING
	A. Comply with requirements in Division 07 Section "Penetration Firestopping."Comply with TIA/EIA-569-A, Annex A, "Firestopping."
	B. Comply with BICSI TDMM, "Firestopping Systems" Article.

	3.2 GROUNDING
	A. Install grounding according to BICSI TDMM, "Grounding, Bonding, and Electrical Protection" Chapter.
	B. Comply with ANSI-J-STD-607-A.
	C. Locate grounding bus bar to minimize the length of bonding conductors.  Fasten to wall allowing at least 2-inch clearance behind the grounding bus bar.  Connect grounding bus bar with a minimum No. 4 AWG grounding electrode conductor from grounding...
	D. Bond metallic equipment to the grounding bus bar, using not smaller than No. 6 AWG equipment grounding conductor.
	1. Bond the shield of shielded cable to the grounding bus bar in communications rooms and spaces.


	3.3 IDENTIFICATION
	A. Identify system components, wiring, and cabling complying with TIA/EIA-606-A.  Comply with requirements in Division 26 Section "Identification for Electrical Systems."Comply with requirements in Division 09 Section "Interior Painting" for painting ...
	B. See Division 27 Section "Communications Horizontal Cabling" for additional identification requirements.  See Evaluations for discussion of TIA/EIA standard as it applies to this Section.Paint and label colors for equipment identification shall comp...
	C. Labels shall be preprinted or computer-printed type.



	271500_fl - commun horiz cabling
	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. Section Includes:
	1. Pathways.
	2. UTP cabling.
	3. Cable connecting hardware, patch panels, and cross-connects.
	4. Telecommunications outlet/connectors.
	5. Cabling system identification products.
	6. Cable management system.


	1.3 DEFINITIONS
	A. Cross-Connect:  A facility enabling the termination of cable elements and their interconnection or cross-connection.
	B. EMI:  Electromagnetic interference.
	C. IDC:  Insulation displacement connector.
	D. LAN:  Local area network.
	E. Outlet/Connectors:  A connecting device in the work area on which horizontal cable or outlet cable terminates.
	F. UTP:  Unshielded twisted pair.

	1.4 HORIZONTAL CABLING DESCRIPTION
	A. Horizontal cable and its connecting hardware provide the means of transporting signals between the telecommunications outlet/connector and the horizontal cross-connect located in the communications equipment room.  This cabling and its connecting h...
	1. TIA/EIA-568-B.1 requires that a minimum of two telecommunications outlet/connectors be installed for each work area.
	2. Horizontal cabling shall contain no more that one transition point or consolidation point between the horizontal cross-connect and the telecommunications outlet/connector.
	3. Bridged taps and splices shall not be installed in the horizontal cabling.

	B. The maximum allowable horizontal cable length is 295 feet.  This maximum allowable length does not include an allowance for the length of 16 feet to the workstation equipment.  The maximum allowable length does not include an allowance for the leng...

	1.5 PERFORMANCE REQUIREMENTS
	A. General Performance:  Horizontal cabling system shall comply with transmission standards in TIA/EIA-568-B.1, when tested according to test procedures of this standard.

	1.6 SUBMITTALS
	A. Product Data:  For each type of product indicated.
	B. Shop Drawings:
	1. Rack mounted product data.
	2. Cabling administration drawings and printouts.
	3. Wiring diagrams to show typical wiring schematics, including the following:
	a. Cross-connects.
	b. Patch panels.
	c. Patch cords.

	4. Cross-connects and patch panels.  Detail mounting assemblies, and show elevations and physical relationship between the installed components.
	5. Cable tray layout, showing cable tray route to scale, with relationship between the tray and adjacent structural, electrical, and mechanical elements.  Include the following:
	a. Vertical and horizontal offsets and transitions.
	b. Clearances for access above and to side of cable trays.
	c. Vertical elevation of cable trays above the floor or bottom of ceiling structure.
	d. Load calculations to show dead and live loads as not exceeding manufacturer's rating for tray and its support elements.


	C. Qualification Data:  For Installer, qualified layout technician, installation supervisor, and field inspector.
	D. Source quality-control reports.
	E. Field quality-control reports.
	F. Maintenance Data:  For splices and connectors to include in maintenance manuals.

	1.7 QUALITY ASSURANCE
	A. Installer Qualifications:  Cabling Installer must have personnel certified by Panduit on staff.
	1. Layout Responsibility:  Preparation of Shop Drawings and Cabling Administration Drawings.
	2. Installation Supervision:  Installation shall be under the direct supervision of Panduit Certified Technician, who shall be present at all times when Work of this Section is performed at Project site.

	B. Surface-Burning Characteristics:  As determined by testing identical products according to ASTM E 84 by a qualified testing agency.  Identify products with appropriate markings of applicable testing agency.
	1. Flame-Spread Index:  25 or less.
	2. Smoke-Developed Index:  50 or less.

	C. Electrical Components, Devices, and Accessories:  Listed and labeled as defined in NFPA 70, by a qualified testing agency, and marked for intended location and application.
	D. Telecommunications Pathways and Spaces:  Comply with TIA/EIA-569-A.
	E. Grounding:  Comply with ANSI-J-STD-607-A.

	1.8 DELIVERY, STORAGE, AND HANDLING
	A. Test cables upon receipt at Project site.
	1. Test each pair of UTP cable for open and short circuits.


	1.9 COORDINATION
	A. Coordinate layout and installation of telecommunications pathways and cabling with Owner's telecommunications and LAN equipment and service suppliers.
	B. Coordinate telecommunications outlet/connector locations with location of power receptacles at each work area.

	1.10 EXTRA MATERIALS
	A. Furnish extra materials that match products installed and that are packaged with protective covering for storage and identified with labels describing contents.
	1. Patch-Panel Units:  One of each type.
	2. Connecting Blocks:  One of each type.
	3. Device Plates:  One of each type.



	PART 2 -  PRODUCTS
	2.1 PATHWAYS
	A. General Requirements:  Comply with TIA/EIA-569-A.
	B. Cable Support:  NRTL labeled for support of Category 6 cabling, designed to prevent degradation of cable performance and pinch points that could damage cable.
	1. Support brackets with cable tie slots for fastening cable ties to brackets.
	2. Lacing bars, spools, J-hooks, and D-rings.
	3. Straps and other devices.

	C. Conduit and Boxes:  Comply with requirements in Division 26 Section "Raceway and Boxes for Electrical Systems."  Flexible metal conduit shall not be used.
	1. Outlet boxes shall be no smaller than 4-11/16 inches wide, 4-11/16 inches high, and 2-1/2 inches deep.


	2.2 UTP CABLE
	A. Description:  100-ohm, 4-pair UTP, formed into 25-pair, binder groups covered with a blue thermoplastic jacket.
	1. Comply with ICEA S-90-661 for mechanical properties.
	2. Comply with TIA/EIA-568-B.1 for performance specifications.
	3. Comply with TIA/EIA-568-B.2, Category 6.
	4. Listed and labeled by an NRTL acceptable to authorities having jurisdiction as complying with UL 444 and NFPA 70 for the following types:


	2.3 UTP CABLE HARDWARE
	A. General Requirements for Cable Connecting Hardware:  Comply with TIA/EIA-568-B.2, IDC type, with modules designed for punch-down caps or tools.  Cables shall be terminated with connecting hardware of same category or higher.
	B. Patch Panel:  Flat modular panels housing multiple-numbered jack units with snap-in IDC-type connectors at each jack for permanent termination of pair groups of installed cables.
	1. Number of Jacks per Field:  One for each four-pair UTP cable indicated.

	C. Jacks and Jack Assemblies:  Modular, color-coded, eight-position modular receptacle units with integral IDC-type terminals.
	D. Patch Cords:  28-Gauge Factory-made, four-pair cables in quantities and lengths as described in formulas on the drawings; terminated with eight-position modular plug at each end.
	1. Patch cords shall have bend-relief-compliant boots and color-coded icons to ensure Category 6 performance.  Patch cords shall have latch guards to protect against snagging.
	2. Patch cords shall have color-coded boots for circuit identification.


	2.4 TELECOMMUNICATIONS OUTLET/CONNECTORS
	A. Jacks:  100-ohm, balanced, twisted-pair connector; four-pair, eight-position modular.  Comply with TIA/EIA-568-B.1.
	B. Workstation Outlets:  Four-port-connector assemblies mounted in single faceplate.
	1. Plastic Faceplate:  High-impact plastic.  Coordinate color with Division 26 Section "Wiring Devices."
	2. For use with snap-in jacks accommodating any combination of UTP.
	a. Flush mounting jacks.

	3. Legend:  Snap-in, clear-label covers and machine-printed paper inserts.


	2.5 GROUNDING
	A. Comply with requirements in Division 26 Section "Grounding and Bonding for Electrical Systems" for grounding conductors and connectors.
	B. Comply with ANSI-J-STD-607-A.

	2.6 IDENTIFICATION PRODUCTS
	A. Comply with TIA/EIA-606-A and UL 969 for labeling materials, including label stocks, laminating adhesives, and inks used by label printers.
	B. Comply with requirements in Division 26 Section "Identification for Electrical Systems."

	2.7 SOURCE QUALITY CONTROL
	A. Factory test UTP cables according to TIA/EIA-568-B.2.
	B. Cable will be considered defective if it does not pass tests and inspections.
	C. Prepare test and inspection reports.


	PART 3 -  EXECUTION
	3.1 WIRING METHODS
	A. Wiring Method:  Install cables in raceways and cable trays except within consoles, cabinets, desks, and counters and except in accessible ceiling spaces, in attics, and in gypsum board partitions where unenclosed wiring method may be used.  Conceal...
	1. Install plenum cable.
	2. Comply with requirements for raceways and boxes specified in Division 26 Section "Raceway and Boxes for Electrical Systems."

	B. Wiring Method:  Conceal conductors and cables in accessible ceilings, walls, and floors where possible.
	C. Wiring within Enclosures:  Bundle, lace, and train cables to terminal points with no excess and without exceeding manufacturer's limitations on bending radii.  Provide and use lacing bars and distribution spools.

	3.2 INSTALLATION OF PATHWAYS
	A. Comply with requirements for demarcation point, pathways, cabinets, and racks specified in Division 27 Section "Communications Equipment Room Fittings."  Drawings indicate general arrangement of pathways and fittings.
	B. Comply with TIA/EIA-569-A for pull-box sizing and length of conduit and number of bends between pull points.
	C. Comply with requirements in Division 26 Section "Raceway and Boxes for Electrical Systems" for installation of conduits and wireways.
	D. Install manufactured conduit sweeps and long-radius elbows whenever possible.
	E. Pathway Installation in Communications Equipment Rooms:
	1. Position conduit ends adjacent to a corner on backboard where a single piece of plywood is installed, or in the corner of room where multiple sheets of plywood are installed around perimeter walls of room.
	2. Install cable trays to route cables if conduits cannot be located in these positions.
	3. Install metal conduits with grounding bushings and connect with grounding conductor to grounding system.


	3.3 INSTALLATION OF CABLES
	A. Comply with NECA 1.
	B. General Requirements for Cabling:
	1. Comply with TIA/EIA-568-B.1.
	2. Comply with BICSI ITSIM, Ch. 6, "Cable Termination Practices."
	4. Cables may not be spliced.  Secure and support cables at intervals not exceeding 30 inches and not more than 6 inches from cabinets, boxes, fittings, outlets, racks, frames, and terminals.
	5. Install lacing bars to restrain cables, to prevent straining connections, and to prevent bending cables to smaller radii than minimums recommended by manufacturer.
	6. Bundle, lace, and train conductors to terminal points without exceeding manufacturer's limitations on bending radii, but not less than radii specified in BICSI ITSIM, "Cabling Termination Practices" Chapter.  Install lacing bars and distribution sp...
	7. Do not install bruised, kinked, scored, deformed, or abraded cable.  Do not splice cable between termination, tap, or junction points.  Remove and discard cable if damaged during installation and replace it with new cable.
	8. Cold-Weather Installation:  Bring cable to room temperature before dereeling.  Heat lamps shall not be used for heating.
	9. In the communications equipment room, install a 10-foot- long service loop on each end of cable.
	10. Pulling Cable:  Comply with BICSI ITSIM, Ch. 4, "Pulling Cable."  Monitor cable pull tensions.

	C. UTP Cable Installation:
	1. Comply with TIA/EIA-568-B.2.
	2. Do not untwist UTP cables more than 1/2 inch from the point of termination to maintain cable geometry.

	D. Open-Cable Installation:
	1. Install cabling with horizontal and vertical cable guides in telecommunications spaces with terminating hardware and interconnection equipment.
	2. Suspend UTP cable not in a wireway or pathway a minimum of 8 inches above ceilings by cable supports not more than 48 inches apart.
	3. Cable shall not be run through structural members or in contact with pipes, ducts, or other potentially damaging items.

	E. Group connecting hardware for cables into separate logical fields.
	F. Separation from EMI Sources:
	1. Comply with BICSI TDMM and TIA/EIA-569-A for separating unshielded copper voice and data communication cable from potential EMI sources, including electrical power lines and equipment.
	2. Separation between open communications cables or cables in nonmetallic raceways and unshielded power conductors and electrical equipment shall be as follows:
	a. Electrical Equipment Rating Less Than 2 kVA:  A minimum of 5 inches.
	b. Electrical Equipment Rating between 2 and 5 kVA:  A minimum of 12 inches.
	c. Electrical Equipment Rating More Than 5 kVA:  A minimum of 24 inches.

	3. Separation between communications cables in grounded metallic raceways and unshielded power lines or electrical equipment shall be as follows:
	a. Electrical Equipment Rating Less Than 2 kVA:  A minimum of 2-1/2 inches.
	b. Electrical Equipment Rating between 2 and 5 kVA:  A minimum of 6 inches.
	c. Electrical Equipment Rating More Than 5 kVA:  A minimum of 12 inches.

	4. Separation between communications cables in grounded metallic raceways and power lines and electrical equipment located in grounded metallic conduits or enclosures shall be as follows:
	a. Electrical Equipment Rating Less Than 2 kVA:  No requirement.
	b. Electrical Equipment Rating between 2 and 5 kVA:  A minimum of 3 inches.
	c. Electrical Equipment Rating More Than 5 kVA:  A minimum of 6 inches.

	5. Separation between Communications Cables and Electrical Motors and Transformers, 5 kVA or HP and Larger:  A minimum of 48 inches.
	6. Separation between Communications Cables and Fluorescent Fixtures:  A minimum of 5 inches.


	3.4 FIRESTOPPING
	A. Comply with requirements in Division 07 Section "Penetration Firestopping."
	B. Comply with TIA/EIA-569-A, Annex A, "Firestopping."
	C. Comply with BICSI TDMM, "Firestopping Systems" Article.

	3.5 IDENTIFICATION
	A. Identify system components, wiring, and cabling complying with TIA/EIA-606-A.  Comply with requirements for identification specified in Division 26 Section "Identification for Electrical Systems."
	1. Administration Class:  1.
	2. Color-code cross-connect fields.  Apply colors to voice and data service backboards, connections, covers, and labels.

	B. Paint and label colors for equipment identification shall comply with TIA/EIA-606-A for Class 2 level of administration, including optional identification requirements of this standard.
	C. Cabling Administration Drawings:  Show building floor plans with cabling administration-point labeling.  Identify labeling convention and show labels for telecommunications closets and cables, terminal hardware and positions, horizontal cables, wor...
	D. Cable and Wire Identification:
	1. Label each cable within 4 inches of each termination and tap, where it is accessible in a cabinet or junction or outlet box, and elsewhere as indicated.
	2. Each wire connected to building-mounted devices is not required to be numbered at device if color of wire is consistent with associated wire connected and numbered within panel or cabinet.
	3. Exposed Cables and Cables in Cable Trays and Wire Troughs:  Label each cable at intervals not exceeding 15 feet.
	4. Label each terminal strip and screw terminal in each cabinet, rack, or panel.
	a. Individually number wiring conductors connected to terminal strips, and identify each cable or wiring group being extended from a panel or cabinet to a building-mounted device shall be identified with name and number of particular device as shown.
	b. Label each unit and field within distribution racks and frames.

	5. Identification within Connector Fields in Equipment Rooms and Wiring Closets:  Label each connector and each discrete unit of cable-terminating and connecting hardware.  Where similar jacks and plugs are used for both voice and data communication c...

	E. Labels shall be preprinted or computer-printed type with printing area and font color that contrasts with cable jacket color but still complies with requirements in TIA/EIA-606-A.
	1. Cables use flexible vinyl or polyester that flex as cables are bent.


	3.6 FIELD QUALITY CONTROL
	A. Perform tests and inspections.
	B. Tests and Inspections:
	1. Visually inspect UTP cable jacket materials for NRTL certification markings.  Inspect cabling terminations in communications equipment rooms for compliance with color-coding for pin assignments, and inspect cabling connections for compliance with T...
	2. Visually confirm Category 6, marking of outlets, cover plates, outlet/connectors, and patch panels.
	3. Visually inspect cable placement, cable termination, grounding and bonding, equipment and patch cords, and labeling of all components.
	a. Test for each outlet.  Perform the following tests according to TIA/EIA-568-B.1 and TIA/EIA-568-B.2:
	1) Wire map.
	2) Length (physical vs. electrical, and length requirements).
	3) Insertion loss.
	4) Near-end crosstalk (NEXT) loss.
	5) Power sum near-end crosstalk (PSNEXT) loss.
	6) Equal-level far-end crosstalk (ELFEXT).
	7) Power sum equal-level far-end crosstalk (PSELFEXT).
	8) Return loss.
	9) Propagation delay.
	10) Delay skew.


	5. Final Verification Tests:  Perform verification tests for UTP system after the complete communications cabling and workstation outlet/connectors are installed.
	a. Data Tests:  These tests assume the Information Technology Staff has a network installed and is available to assist with testing.  Connect to the network interface device at the demarcation point.  Log onto the network to ensure proper connection t...


	C. Document data for each measurement.  Data for submittals shall be printed in a summary report that is formatted similar to Table 10.1 in BICSI TDMM, or transferred from the instrument to the computer, saved as text files, and printed and submitted.
	D. End-to-end cabling will be considered defective if it does not pass tests and inspections.
	E. Prepare test and inspection reports.

	3.7 DEMONSTRATION
	A.  Train Owner's maintenance personnel in cable-plant management operations, including changing signal pathways for different workstations, rerouting signals in failed cables, and keeping records of cabling assignments and revisions when extending wi...



	280500_fl - common work safety-security
	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. Section Includes:
	1. Electronic safety and security equipment coordination and installation.
	2. Common electronic safety and security installation requirements.


	1.3 DEFINITIONS
	A. EPDM:  Ethylene-propylene-diene terpolymer rubber.
	B. NBR:  Acrylonitrile-butadiene rubber.

	1.4 COORDINATION
	A. Coordinate arrangement, mounting, and support of electronic safety and security equipment:
	1. To allow maximum possible headroom unless specific mounting heights that reduce headroom are indicated.
	2. To provide for ease of disconnecting the equipment with minimum interference to other installations.
	3. To allow right of way for piping and conduit installed at required slope.
	4. So connecting raceways, cables and wireways will be clear of obstructions and of the working and access space of other equipment.

	B. Coordinate installation of required supporting devices and set sleeves in cast-in-place concrete, masonry walls, and other structural components as they are constructed.
	C. Coordinate location of access panels and doors for electronic safety and security items that are behind finished surfaces or otherwise concealed.
	D. Coordinate sleeve selection and application with selection and application of firestopping.


	PART 2 -  PRODUCTS
	2.1 SLEEVES FOR RACEWAYS AND CABLES
	A. Steel Pipe Sleeves:  ASTM A 53/A 53M, Type E, Grade B, Schedule 40, galvanized steel, plain ends.

	2.2 GROUT
	A. Nonmetallic, Shrinkage-Resistant Grout:  ASTM C 1107, factory-packaged, nonmetallic aggregate grout, noncorrosive, non-staining, mixed with water to consistency suitable for application and a 30-minute working time.


	PART 3 -  EXECUTION
	3.1 COMMON REQUIREMENTS FOR ELECTRONIC SAFETY AND SECURITY INSTALLATION
	A. Comply with NECA 1.
	B. Measure indicated mounting heights to bottom of unit for suspended items and to center of unit for wall-mounting items.
	C. Headroom Maintenance:  If mounting heights or other location criteria are not indicated, arrange and install components and equipment to provide maximum possible headroom consistent with these requirements.
	D. Equipment:  Install to facilitate service, maintenance, and repair or replacement of components of both electronic safety and security equipment and other nearby installations.  Connect in such a way as to facilitate future disconnecting with minim...
	E. Right of Way:  Give to piping systems installed at a required slope.



	280513_fl - conductors-cables safety-security
	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. Section Includes:
	1. RS-232 cabling.
	2. RS-485 cabling.
	3. Low-voltage control cabling.
	4. Control-circuit conductors.
	5. Fire alarm wire and cable.
	6. Identification products.


	1.3 DEFINITIONS
	A. BICSI:  Building Industry Consulting Service International.
	B. EMI:  Electromagnetic interference.
	C. IDC:  Insulation displacement connector.
	D. Low Voltage:  As defined in NFPA 70 for circuits and equipment operating at less than 50 V or for remote-control and signaling power-limited circuits.
	E. Open Cabling:  Passing telecommunications cabling through open space (e.g., between the studs of a wall cavity).

	1.4 SUBMITTALS
	A. Product Data:  For each type of product indicated.
	B. Field quality-control reports.
	C. Maintenance Data:  For wire and cable to include in maintenance manuals.

	1.5 QUALITY ASSURANCE
	A. Surface-Burning Characteristics:  As determined by testing identical products according to ASTM E 84 by a qualified testing agency.  Identify products with appropriate markings of applicable testing agency.
	1. Flame-Spread Index:  25 or less.
	2. Smoke-Developed Index:  50 or less.

	B. Electrical Components, Devices, and Accessories:  Listed and labeled as defined in NFPA 70, by a qualified testing agency, and marked for intended location and application.


	PART 2 -  PRODUCTS
	2.1 PATHWAYS
	A. Support of Open Cabling:  NRTL labeled for support of cabling, designed to prevent degradation of cable performance and pinch points that could damage cable.
	1. Support brackets with cable tie slots for fastening cable ties to brackets.
	2. Lacing bars, spools, J-hooks, and D-rings.
	3. Straps and other devices.

	B. Conduit and Boxes:  Comply with requirements in Division 26 Section "Raceway and Boxes for Electrical Systems."  Flexible metal conduit shall not be used.
	1. Outlet boxes shall be no smaller than 4-11/16” inches square, and 2-1/2 inches deep.


	2.2 RS-232 CABLE
	A. Non-plenum-Rated Cable.
	1. Size and configuration as recommended by equipment supplier.
	2. Plastic insulation.
	3. Individual aluminum foil-polyester tape shielded pairs with 100 percent shield coverage.
	4. Plastic jacket.
	5. Pairs are cabled on common axis with No. 24 AWG, stranded (7x32) tinned copper drain wire.


	2.3 CONTROL-CIRCUIT CONDUCTORS
	A. Class 1 Control Circuits:  Stranded copper, Type THHN-THWN, in raceway complying with UL 83.
	B. Class 2 Control Circuits:  Stranded copper, Type THHN-THWN, in raceway or power-limited cable, concealed in building finishes complying with UL 83.
	C. Class 3 Remote-Control and Signal Circuits:  Stranded copper, Type TW or TF, complying with UL 83.

	2.4 FIRE ALARM WIRE AND CABLE
	A. General Wire and Cable Requirements:  NRTL listed and labeled as complying with NFPA 70, Article 760.
	B. Signaling Line Circuits:  Twisted, shielded pair, not less than No. 18 AWG size as recommended by system manufacturer.
	1. Circuit Integrity Cable:  Twisted shielded pair, NFPA 70, Article 760, Classification CI, for power-limited fire alarm signal service Type FPL.  NRTL listed and labeled as complying with UL 1424 and UL 2196 for a 2-hour rating.

	C. Non-Power-Limited Circuits:  Solid-copper conductors with 600-V rated, 75 deg C, color-coded insulation.
	1. Low-Voltage Circuits:  No. 18 AWG, minimum.
	2. Line-Voltage Circuits:  No. 12 AWG, minimum.


	2.5 IDENTIFICATION PRODUCTS
	A. Comply with UL 969 for a system of labeling materials, including label stocks, laminating adhesives, and inks used by label printers.
	B. Comply with requirements in Division 26 Section "Identification for Electrical Systems."

	2.6 SOURCE QUALITY CONTROL
	A. Factory test cables on reels.
	B. Cable will be considered defective if it does not pass tests and inspections.
	C. Prepare test and inspection reports.


	PART 3 -  EXECUTION
	3.1 INSTALLATION OF PATHWAYS
	A. Comply with TIA/EIA-569-A for pull-box sizing and length of conduit and number of bends between pull points.
	B. Comply with requirements in Division 26 Section "Raceway and Boxes for Electrical Systems." for installation of conduits and wireways.
	C. Install manufactured conduit sweeps and long-radius elbows whenever possible.
	D. Pathway Installation in Equipment Rooms:
	1. Position conduit ends adjacent to a corner on backboard where a single piece of plywood is installed or in the corner of room where multiple sheets of plywood are installed around perimeter walls of room.
	2. Install metal conduits with grounding bushings and connect with grounding conductor to grounding system.


	3.2 INSTALLATION OF CONDUCTORS AND CABLES
	A. Comply with NECA 1.
	B. General Requirements for Cabling:
	1. Terminate all conductors; no cable shall contain unterminated elements.  Make terminations only at indicated outlets, terminals, and cross-connect and patch panels.
	2. Cables may not be spliced.  Secure and support cables at intervals not exceeding 30 inches and not more than 6 inches from cabinets, boxes, fittings, outlets, racks, frames, and terminals.
	3. Bundle, lace, and train conductors to terminal points without exceeding manufacturer's limitations on bending radii.
	4. Do not install bruised, kinked, scored, deformed, or abraded cable.  Do not splice cable between termination, tap, or junction points.  Remove and discard cable if damaged during installation and replace it with new cable.
	5. Pulling Cable:  Comply with BICSI ITSIM, Ch. 4, "Pulling Cable."  Monitor cable pull tensions.

	C. Open-Cable Installation:
	1. Install cabling with horizontal and vertical cable guides in telecommunications spaces with terminating hardware and interconnection equipment.
	2. Suspend copper cable not in a wireway or pathway a minimum of 8 inches above ceilings by cable supports not more than 60 inches apart.
	3. Cable shall not be run through structural members or in contact with pipes, ducts, or other potentially damaging items.

	D. Separation from EMI Sources:
	1. Comply with BICSI TDMM and TIA/EIA-569-A recommendations for separating unshielded copper voice and data communication cable from potential EMI sources, including electrical power lines and equipment.
	2. Separation between open communications cables or cables in nonmetallic raceways and unshielded power conductors and electrical equipment shall be as follows:
	a. Electrical Equipment Rating Less Than 2 kVA:  A minimum of 5 inches.
	b. Electrical Equipment Rating between 2 and 5 kVA:  A minimum of 12 inches.
	c. Electrical Equipment Rating More Than 5 kVA:  A minimum of 24 inches.

	3. Separation between communications cables in grounded metallic raceways and unshielded power lines or electrical equipment shall be as follows:
	a. Electrical Equipment Rating Less Than 2 kVA:  A minimum of 2-1/2 inches.
	b. Electrical Equipment Rating between 2 and 5 kVA:  A minimum of 6 inches.
	c. Electrical Equipment Rating More Than 5 kVA:  A minimum of 12 inches.

	4. Separation between communications cables in grounded metallic raceways and power lines and electrical equipment located in grounded metallic conduits or enclosures shall be as follows:
	a. Electrical Equipment Rating Less Than 2 kVA:  No requirement.
	b. Electrical Equipment Rating between 2 and 5 kVA:  A minimum of 3 inches.
	c. Electrical Equipment Rating More Than 5 kVA:  A minimum of 6 inches.

	5. Separation between Cables and Electrical Motors and Transformers, 5 kVA or HP and Larger:  A minimum of 48 inches.
	6. Separation between Cables and Fluorescent Fixtures:  A minimum of 5 inches.


	3.3 FIRE ALARM WIRING INSTALLATION
	A. Comply with NECA 1 and NFPA 72.
	B. Wiring Method:  Install wiring in metal raceway according to Division 26 Section "Raceway and Boxes for Electrical Systems."
	1. Install non-plenum cable.

	C. Wiring Method:
	1. Cables and raceways used for fire alarm circuits, and equipment control wiring associated with the fire alarm system, may not contain any other wire or cable.
	2. Fire-Rated Cables:  Use of 2-hour, fire-rated fire alarm cables, NFPA 70, Types MI and CI, is not permitted.
	3. Signaling Line Circuits:  Power-limited fire alarm cables shall not be installed in the same cable or raceway as signaling line circuits.

	D. Wiring within Enclosures:  Separate power-limited and non-power-limited conductors as recommended by manufacturer.  Install conductors parallel with or at right angles to sides and back of the enclosure.  Bundle, lace, and train conductors to termi...
	E. Cable Taps:  Cable T-taps are not permitted.
	F. Color-Coding:  Color-code fire alarm conductors differently from the normal building power wiring.  Use one color-code for alarm circuit wiring and another for supervisory circuits.  Color-code audible alarm-indicating circuits differently from ala...

	3.4 CONTROL-CIRCUIT CONDUCTORS
	A. Minimum Conductor Sizes:
	1. Class 1 remote-control and signal circuits, No. 14 AWG.
	2. Class 2 low-energy, remote-control and signal circuits, No. 16 AWG.
	3. Class 3 low-energy, remote-control, alarm and signal circuits, No. 12 AWG.


	3.5 GROUNDING
	A. For low-voltage wiring and cabling, comply with requirements in Division 26 Section "Grounding and Bonding for Electrical Systems."

	3.6 IDENTIFICATION
	A. Identify system components, wiring, and cabling complying with TIA/EIA-606-A.  Comply with requirements for identification specified in Division 26 Section "Identification for Electrical Systems."

	3.7 FIELD QUALITY CONTROL
	A. Perform tests and inspections.
	B. Tests and Inspections:
	1. Visually inspect cable jacket materials for UL or third-party certification markings.  Inspect cabling terminations to confirm color-coding, and inspect cabling connections.
	2. Visually inspect cable placement, cable termination, grounding, bonding, equipment, and labeling of all components.

	C. End-to-end cabling will be considered defective if it does not pass tests and inspections.
	D. Prepare test and inspection reports.
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	210529 FL - Hangers and Supports for Fire-Suppression Piping and Equipment
	211100 FL - Facility Fire-Suppression Water-Service Piping
	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. Section includes fire-suppression water-service piping and related components outside the building [and service entrance piping through floor into the building] [and service entrance piping through wall into the building] and the following:
	1. Pipes, fittings, and specialties.
	2. Fire-suppression specialty valves.
	3. Concrete vaults.
	4. Protective enclosures.
	5. Alarm devices.

	B. Utility-furnished products include water meters that are furnished to the site, ready for installation.

	1.3 ACTION SUBMITTALS
	A. Product Data: For each type of product.
	B. Shop Drawings:
	1. Detail precast concrete vault assemblies and indicate dimensions, method of field assembly, and components.
	2. Include diagrams for power, signal, and control wiring.


	1.4 INFORMATIONAL SUBMITTALS
	A. Coordination Drawings: For piping and specialties including relation to other services in same area, drawn to scale. Show piping and specialty sizes and valves, meter and specialty locations, and elevations.
	B. Field quality-control reports.

	1.5 QUALITY ASSURANCE
	A. Regulatory Requirements:
	1. Comply with requirements of utility company supplying the water. Include tapping of water mains and backflow prevention.
	2. Comply with standards of authorities having jurisdiction for fire-suppression water-service piping, including materials, hose threads, installation, and testing.

	B. Piping materials shall bear label, stamp, or other markings of specified testing agency.
	C. Electrical Components, Devices, and Accessories: Listed and labeled as defined in NFPA 70, by a qualified testing agency, and marked for intended location and application.
	D. Comply with FM Global's "Approval Guide" or UL's "Fire Protection Equipment Directory" for fire-service-main products.
	E. NFPA Compliance: Comply with NFPA 24 for materials, installations, tests, flushing, and valve and hydrant supervision for fire-suppression water-service piping.

	1.6 DELIVERY, STORAGE, AND HANDLING
	A. Preparation for Transport: Prepare valves, including fire hydrants, according to the following:
	1. Ensure that valves are dry and internally protected against rust and corrosion.
	2. Protect valves against damage to threaded ends and flange faces.
	3. Set valves in best position for handling. Set valves closed to prevent rattling.

	B. During Storage: Use precautions for valves, including fire hydrants, according to the following:
	1. Do not remove end protectors unless necessary for inspection; then reinstall for storage.
	2. Protect from weather. Store indoors and maintain temperature higher than ambient dew point temperature. Support off the ground or pavement in watertight enclosures when outdoor storage is necessary.

	C. Handling: Use sling to handle valves and fire hydrants if size requires handling by crane or lift. Rig valves to avoid damage to exposed parts. Do not use handwheels or stems as lifting or rigging points.
	D. Deliver piping with factory-applied end caps. Maintain end caps through shipping, storage, and handling to prevent pipe-end damage and to prevent entrance of dirt, debris, and moisture.
	E. Protect stored piping from moisture and dirt. Elevate above grade. Do not exceed structural capacity of floor when storing inside.
	F. Protect flanges, fittings, and specialties from moisture and dirt.
	G. Store plastic piping protected from direct sunlight. Support to prevent sagging and bending.

	1.7 PROJECT CONDITIONS
	A. Interruption of Existing Fire-Suppression Water-Service Piping: Do not interrupt service to facilities occupied by Owner or others unless permitted under the following conditions and then only after arranging to provide temporary water-distribution...
	1. Notify Owner no fewer than two days in advance of proposed interruption of service.
	2. Do not proceed with interruption of service without Owner's written permission.



	PART 2 -  PRODUCTS
	2.1 COPPER TUBE AND FITTINGS
	A. Soft Copper Tube: [ASTM B88, Type K] [and] [ASTM B88, Type L], water tube, annealed temper.
	B. Hard Copper Tube: [ASTM B88, Type K] [and] [ASTM B88, Type L], water tube, drawn temper.
	C. Copper, Solder-Joint Fittings: ASME B16.18, cast-copper-alloy or ASME B16.22, wrought-copper, solder-joint pressure type. Furnish only wrought-copper fittings if indicated.
	D. Copper, Pressure-Seal Fittings:
	1. <Double click here to find, evaluate, and insert list of manufacturers and products.>
	2. Standard: UL 213.
	3. NPS 2 and Smaller: Wrought-copper fitting with EPDM O-ring seal in each end.
	4. NPS 2-1/2 to NPS 4: Bronze fitting with stainless-steel grip ring and EPDM O-ring seal in each end.

	E. Bronze Flanges: ASME B16.24, Class 150, with solder-joint end. Furnish Class 300 flanges if required to match piping.
	F. Copper Unions: MSS SP-123, cast-copper-alloy, hexagonal-stock body with ball-and-socket, metal-to-metal seating surfaces, and solder-joint or threaded ends.

	2.2 DUCTILE-IRON PIPE AND FITTINGS
	A. Grooved-Joint, Ductile-Iron Pipe: AWWA C151, with cut, rounded-grooved ends.
	B. Mechanical-Joint, Ductile-Iron Pipe: AWWA C151, with mechanical-joint bell and plain spigot end.
	C. Push-on-Joint, Ductile-Iron Pipe: AWWA C151, with push-on-joint bell and plain spigot end.
	D. Grooved-End, Ductile-Iron Pipe Appurtenances:
	1. <Double click here to find, evaluate, and insert list of manufacturers and products.>
	2. Grooved-End, Ductile-Iron Fittings: ASTM A47/A47M, malleable-iron castings or ASTM A536, ductile-iron castings with dimensions matching pipe.
	3. Grooved-End, Ductile-Iron-Piping Couplings: AWWA C606, for ductile-iron-pipe dimensions. Include ferrous housing sections, gasket suitable for water, and bolts and nuts.

	E. Mechanical-Joint, Ductile-Iron Fittings: AWWA C110, ductile- or gray-iron standard pattern or AWWA C153, ductile-iron compact pattern.
	1. Glands, Gaskets, and Bolts: AWWA C111, ductile- or gray-iron glands, rubber gaskets, and steel bolts.

	F. Push-on-Joint, Ductile-Iron Fittings: AWWA C153, ductile-iron compact pattern.
	1. Gaskets: AWWA C111, rubber.

	G. Flanges: ASME B16.1, Class 125, cast iron.

	2.3 PE PIPE AND FITTINGS
	A. PE, Fire-Service Pipe: FM Global approved, with minimum thickness equivalent to [Class 150] [and] [Class 200].
	B. Molded PE Fittings: FM Global approved; PE butt-fusion type, made to match PE pipe dimensions and class.

	2.4 PVC PIPE AND FITTINGS
	A. PVC Pipe: [AWWA C900] [or] [UL 1285], [Class 150] [and] [Class 200], with bell end with gasket, and with spigot end.
	B. PVC Fittings: [AWWA C900] [or] [UL 1285], [Class 150] [and] [Class 200], with bell-and-spigot or double-bell ends. Include elastomeric gasket in each bell.

	2.5 FIBERGLASS PIPE AND FITTINGS
	A. RTRP: UL 1713, [Class 150] [and] [Class 200], with bell-and-spigot ends for bonded joints. Liner is optional unless otherwise indicated.
	B. RTRF: UL 1713, similar to pipe in material, pressure class, and joining method.

	2.6 SPECIAL PIPE FITTINGS
	A. Ductile-Iron Flexible Expansion Joints:
	1. <Double click here to find, evaluate, and insert list of manufacturers and products.>
	2. Description: Compound, ductile-iron fitting with combination of flanged and mechanical-joint ends complying with AWWA C110 or AWWA C153. Include two gasketed ball-joint sections and one or more gasketed sleeve sections. Assemble components for offs...
	3. Pressure Rating: 250 psig minimum.

	B. Ductile-Iron Deflection Fittings:
	1. <Double click here to find, evaluate, and insert list of manufacturers and products.>
	2. Description: Compound, ductile-iron coupling fitting with sleeve and one or two flexing sections for up to 15-degree deflection, gaskets, and restrained-joint ends complying with AWWA C110 or AWWA C153. Include AWWA C111, ductile-iron glands, rubbe...
	3. Pressure Rating: 250 psig minimum.


	2.7 ENCASEMENT FOR PIPING
	A. Standard: ASTM A674 or AWWA C105.
	B. Material: [Linear low-density PE film of 0.008-inch minimum thickness] [or] [high-density, cross-laminated PE film of 0.004-inch minimum thickness].
	C. Form: [Sheet] [or] [tube].
	D. Color: [Black] [or] [natural].

	2.8 JOINING MATERIALS
	A. Gaskets for Ferrous Piping and Copper-Alloy Tubing: ASME B16.21, asbestos free.
	B. Brazing Filler Metals: AWS A5.8/A5.8M, BCuP Series.
	C. Bonding Adhesive for Fiberglass Piping: As recommended by fiberglass piping manufacturer.

	2.9 PIPING SPECIALTIES
	A. Transition Fittings: Manufactured fitting or coupling same size as, with pressure rating at least equal to and ends compatible with, piping to be joined.
	B. Tubular-Sleeve Pipe Couplings:
	1. <Double click here to find, evaluate, and insert list of manufacturers and products.>
	2. Description: Metal, bolted, sleeve-type, reducing or transition coupling, with center sleeve, gaskets, end rings, and bolt fasteners, and with ends of same sizes as piping to be joined.
	3. Standard: AWWA C219.
	4. Center-Sleeve Material: [Manufacturer's standard] [Carbon steel] [Stainless steel] [Ductile iron] [Malleable iron].
	5. Gasket Material: Natural or synthetic rubber.
	6. Pressure Rating: [150 psig] [200 psig] minimum.
	7. Metal Component Finish: Corrosion-resistant coating or material.


	2.10 CORPORATION VALVES
	A. <Double click here to find, evaluate, and insert list of manufacturers and products.>
	B. Corporation Valves: Comply with AWWA C800. Include saddle and valve compatible with tapping machine[ and manifold].
	1. Service Saddle: Copper alloy with seal and AWWA C800, threaded outlet for corporation valve.
	2. Corporation Valve: Bronze body and ground-key plug, with AWWA C800, threaded inlet and outlet matching service piping material.
	3. Manifold: Copper fitting with two to four inlets as required, with ends matching corporation valves and outlet matching service piping material.

	C. Meter Valves: Comply with AWWA C800 for high-pressure, service-line valves. Include angle- or straight-through-pattern bronze body, ground-key plug or ball, and wide tee head, with inlet and outlet matching service piping material.

	2.11 CURB VALVES
	A. <Double click here to find, evaluate, and insert list of manufacturers and products.>
	B. Curb Valves: Comply with AWWA C800 for high-pressure, service-line valves. Valve has bronze body, ground-key plug or ball, wide tee head, and inlet and outlet matching service piping material.
	C. Service Boxes for Curb Valves: Similar to AWWA M44 requirements for cast-iron valve boxes. Include cast-iron telescoping top section of length required for depth of burial of valve, plug with lettering "WATER," and bottom section with base that fit...
	1. Shutoff Rods: Steel; with tee-handle with one pointed end, stem of length to operate deepest buried valve, and slotted end matching curb valve.

	D. Meter Valves: Comply with AWWA C800 for high-pressure, service-line valves. Include angle- or straight-through-pattern bronze body, ground-key plug or ball, and wide tee head, with inlet and outlet matching service piping material.

	2.12 DETECTOR CHECK VALVES
	A. <Double click here to find, evaluate, and insert list of manufacturers and products.>
	B. Description: Galvanized cast-iron body, bolted cover with air-bleed device for access to internal parts, and flanged ends. Include one-piece bronze disc with bronze bushings, pivot, and replaceable seat. Include threaded bypass taps in inlet and ou...
	C. Standards: UL 312 and FM Global's "Approval Guide."
	D. Pressure Rating: 175 psig.
	E. Water Meter: AWWA C700, disc type, at least one-fourth size of detector check valve. Include meter, bypass piping, gate valves, check valve, and connections to detector check valve.

	2.13 WATER METERS
	A. Water meters are furnished by utility company.
	B. <Double click here to find, evaluate, and insert list of manufacturers and products.>
	C. Displacement-Type Water Meters:
	1. Description: With bronze main case.
	2. Standard: AWWA C700.
	3. Registration: Flow in [gallons] [cubic feet].

	D. Turbine-Type Water Meters:
	1. Standard: AWWA C701.
	2. Registration: Flow in [gallons] [cubic feet].

	E. Compound-Type Water Meters:
	1. Standard: AWWA C702.
	2. Registration: Flow in [gallons] [cubic feet].

	F. Remote Registration System:
	1. Description: Utility company's standard; direct-reading type. Include meter modified with signal-transmitting assembly, low-voltage connecting wiring, and remote register assembly.
	2. Standard: AWWA C706.
	3. Registration: Flow in [gallons] [cubic feet].

	G. Remote Registration System:
	1. Description: Utility company's standard; encoder type. Include meter modified with signal-transmitting assembly, low-voltage connecting wiring, and remote register assembly.
	2. Standard: AWWA C707.
	3. Registration: Flow in [gallons] [cubic feet].
	4. Data-Acquisition Units: Comply with utility company's requirements for type and quantity.
	5. Visible Display Units: Comply with utility company's requirements for type and quantity.


	2.14 DETECTOR-TYPE WATER METERS
	A. <Double click here to find, evaluate, and insert list of manufacturers and products.>
	B. AWWA, Detector Check Water Meters:
	1. Description: Main line, turbine meter with second meter on bypass.
	2. Standard: AWWA C703.
	3. Registration: Flow in [gallons] [cubic feet].
	4. Pressure Rating: 150 psig.
	5. Bypass Meter: [AWWA C701, turbine] [AWWA C702, compound]-type, bronze case.
	a. Size: At least one-half nominal size of main-line meter.


	C. Fire-Protection, Detector Check Water Meters:
	1. Description: Main-line turbine meter with strainer and second meter on bypass.
	2. Standards: UL's "Fire Protection Equipment Directory" listing and FM Global's "Approval Guide."
	3. Registration: Flow in [gallons] [cubic feet].
	4. Pressure Rating: 175 psig minimum.
	5. Bypass Meter: AWWA C701, turbine-type, bronze case.
	a. Size: At least NPS 2.


	D. Remote Registration System:
	1. Description: Utility company's standard; direct-reading type. Include meter modified with signal-transmitting assembly, low-voltage connecting wiring, and remote register assembly.
	2. Standard: AWWA C706.
	3. Registration: Flow in [gallons] [cubic feet].

	E. Remote Registration System:
	1. Description: Utility company's standard; encoder type. Include meter modified with signal-transmitting assembly, low-voltage connecting wiring, and remote register assembly.
	2. Standard: AWWA C707.
	3. Registration: Flow in [gallons] [cubic feet].
	4. Data-Acquisition Units: Comply with utility company's requirements for type and quantity.
	5. Visible Display Units: Comply with utility company's requirements for type and quantity.


	2.15 PRESSURE-REDUCING VALVES
	A. Water Regulators:
	1. <Double click here to find, evaluate, and insert list of manufacturers and products.>
	2. Standard: ASSE 1003.
	3. Pressure Rating: Initial pressure of 150 psig.
	4. Size: <Insert NPS>.
	5. Design Flow Rate: <Insert gpm>.
	6. Design Inlet Pressure: <Insert psig>.
	7. Design Outlet Pressure Setting: <Insert psig>.
	8. Body Material: Bronze[ with chrome-plated finish] for NPS 2 and smaller; cast iron[ with interior lining complying with AWWA C550 or that is FDA approved] for NPS 2-1/2 and NPS 3.
	9. End Connections: Threaded for NPS 2 and smaller; flanged for NPS 2-1/2 and NPS 3.

	B. Water Control Valves:
	1. <Double click here to find, evaluate, and insert list of manufacturers and products.>
	2. Description: Pilot-operation, diaphragm-type, single-seated main water control valve with AWWA C550 or FDA-approved, interior epoxy coating. Include small pilot control valve, restrictor device, specialty fittings, and sensor piping.
	3. Pressure Rating: Initial pressure of 150 psig minimum.
	4. Main Valve Body: Cast or ductile iron with AWWA C550 or FDA-approved, interior epoxy coating; or stainless-steel body.
	a. Size: <Insert NPS>.
	b. Pattern: [Angle] [Globe]-valve design.
	c. Trim: Stainless steel.

	5. Design Flow Rate: <Insert gpm>.
	6. Design Inlet Pressure: <Insert psig>.
	7. Design Outlet Pressure Setting: <Insert psig>.
	8. End Connections: Threaded for NPS 2 and smaller; [flanged] for NPS 2-1/2 and larger.


	2.16 BACKFLOW PREVENTERS
	A. Reduced-Pressure-Principle Backflow Preventers:
	1. <Double click here to find, evaluate, and insert list of manufacturers and products.>
	2. Standard: [ASSE 1013] [or] [AWWA C511].
	3. Operation: Continuous-pressure applications.
	4. Pressure Loss: [12 psig] maximum, through middle one-third of flow range.
	5. Size: <Insert NPS>.
	6. Design Flow Rate: <Insert gpm>.
	7. Selected Unit Flow Range Limits: <Insert gpm>.
	8. Pressure Loss at Design Flow Rate: <Insert psig> for NPS 2 and smaller; <Insert psig> for NPS 2-1/2 and larger.
	9. Body Material: Bronze for NPS 2 and smaller; [cast iron with interior lining complying with AWWA C550 or that is FDA approved] [steel with interior lining complying with AWWA C550 or that is FDA approved] [stainless steel] for NPS 2-1/2 and larger.
	10. End Connections: Threaded for NPS 2 and smaller; [flanged] for NPS 2-1/2 and larger.
	11. Configuration: Designed for [horizontal, straight through] [vertical inlet, horizontal center section, and vertical outlet] [vertical] flow.
	12. Accessories:
	a. Valves: Ball type with threaded ends on inlet and outlet of NPS 2 and smaller; OS&Y gate type with flanged ends on inlet and outlet of NPS 2-1/2 and larger.
	b. Air-Gap Fitting: ASME A112.1.2, matching backflow preventer connection.


	B. Double-Check, Backflow-Prevention Assemblies:
	1. <Double click here to find, evaluate, and insert list of manufacturers and products.>
	2. Standard: [ASSE 1015] [or] [AWWA C510].
	3. Operation: Continuous-pressure applications unless otherwise indicated.
	4. Pressure Loss: [5 psig] maximum, through middle one-third of flow range.
	5. Size: <Insert NPS>.
	6. Design Flow Rate: <Insert gpm>.
	7. Selected Unit Flow Range Limits: <Insert gpm>.
	8. Pressure Loss at Design Flow Rate: <Insert psig> for NPS 2 and smaller; <Insert psig> for NPS 2-1/2 and larger.
	9. Body Material: Bronze for NPS 2 and smaller; [cast iron with interior lining complying with AWWA C550 or that is FDA approved] [steel with interior lining complying with AWWA C550 or that is FDA approved] [stainless steel] for NPS 2-1/2 and larger.
	10. End Connections: Threaded for NPS 2 and smaller; [flanged] for NPS 2-1/2 and larger.
	11. Configuration: Designed for [horizontal, straight through] flow.
	12. Accessories: Ball valves with threaded ends on inlet and outlet of NPS 2 and smaller; OS&Y gate valves with flanged ends on inlet and outlet of NPS 2-1/2 and larger.

	C. Reduced-Pressure-Detector, Fire-Protection Backflow Preventer Assemblies:
	1. <Double click here to find, evaluate, and insert list of manufacturers and products.>
	2. Standards: ASSE 1047 and UL's "Fire Protection Equipment Directory" listing or FM Global's "Approval Guide."
	3. Operation: Continuous-pressure applications.
	4. Pressure Loss: [12 psig] maximum, through middle one-third of flow range.
	5. Size: <Insert NPS>.
	6. Design Flow Rate: <Insert gpm>.
	7. Selected Unit Flow Range Limits: <Insert gpm>.
	8. Pressure Loss at Design Flow Rate: <Insert psig>.
	9. Body Material: [Cast iron with interior lining complying with AWWA C550 or that is FDA approved] [Steel with interior lining complying with AWWA C550 or that is FDA approved] [Stainless steel].
	10. End Connections: Flanged.
	11. Configuration: Designed for [horizontal, straight through] [vertical inlet, horizontal center section, and vertical outlet] [vertical] flow.
	12. Accessories:
	a. Valves: UL 262 and FM Global's "Approval Guide" listing; OS&Y gate type with flanged ends on inlet and outlet.
	b. Air-Gap Fitting: ASME A112.1.2, matching backflow preventer connection.
	c. Bypass: With displacement-type water meter, shutoff valves, and reduced-pressure backflow preventer.


	D. Double-Check, Detector-Assembly Backflow Preventers:
	1. <Double click here to find, evaluate, and insert list of manufacturers and products.>
	2. Standards: ASSE 1048 and UL's "Fire Protection Equipment Directory" listing or FM Global's "Approval Guide."
	3. Operation: Continuous-pressure applications.
	4. Pressure Loss: [5 psig] maximum, through middle one-third of flow range.
	5. Size: <Insert NPS>.
	6. Design Flow Rate: <Insert gpm>.
	7. Selected Unit Flow Range Limits: <Insert gpm>.
	8. Pressure Loss at Design Flow Rate: <Insert psig>.
	9. Body Material: [Cast iron with interior lining complying with AWWA C550 or that is FDA approved] [Steel with interior lining complying with AWWA C550 or that is FDA approved] [Stainless steel].
	10. End Connections: Flanged.
	11. Configuration: Designed for [horizontal, straight through] [vertical inlet, horizontal center section, and vertical outlet] [vertical] flow.
	12. Accessories:
	a. Valves: UL 262 and FM Global's "Approval Guide" listing; OS&Y gate type with flanged ends on inlet and outlet.
	b. Bypass: With displacement-type water meter, shutoff valves, and reduced-pressure backflow preventer.


	E. Backflow Preventer Test Kits:
	1. <Double click here to find, evaluate, and insert list of manufacturers and products.>
	2. Description: Factory calibrated, with gages, fittings, hoses, and carrying case with test-procedure instructions.


	2.17 WATER METER BOXES
	A. Description: Cast-iron body and cover for disc-type water meter, with lettering "WATER METER" on cover; and with slotted, open-bottom base section of length to fit over service piping.
	1. Option: Base section may be cast-iron, PVC, clay, or other pipe.

	B. Description: Cast-iron body and double cover for disc-type water meter, with lettering "WATER METER" on top cover; and with separate inner cover; air space between covers; and slotted, open-bottom base section of length to fit over service piping.
	C. Description: Polymer-concrete body and cover for disc-type water meter, with lettering "WATER" on cover; and with slotted, open-bottom base section of length to fit over service piping. Include vertical and lateral design loadings of 15,000 lb mini...

	2.18 CONCRETE VAULTS
	A. Description: Precast, reinforced-concrete vault, designed for A-16 load designation according to ASTM C857, and made according to ASTM C858.
	B. Ladder: ASTM A36/A36M, steel ladder; or PE-encased steel steps.
	C. Manhole: ASTM A48/A48M, Class No. 35A minimum tensile strength, gray-iron traffic frame and cover.
	1. Dimension: 24-inch minimum diameter unless otherwise indicated.

	D. Manhole: ASTM A536, Grade 60-40-18, ductile-iron traffic frame and cover.
	1. Dimension: 24-inch minimum diameter unless otherwise indicated.

	E. Drain: ASME A112.6.3, cast-iron floor drain with outlet of size indicated. Include body anchor flange, light-duty cast-iron grate, bottom outlet, and integral or field-installed bronze ball or clapper-type backwater valve.

	2.19 PROTECTIVE ENCLOSURES
	A. Freeze-Protection Enclosures:
	1. <Double click here to find, evaluate, and insert list of manufacturers and products.>
	2. Description: Insulated enclosure designed to protect aboveground water piping, equipment, or specialties from freezing and damage, with heat source to maintain minimum internal temperature of 40 deg F when external temperatures reach as low as minu...
	3. Standard: ASSE 1060.
	4. Class I: For equipment or devices other than pressure or atmospheric vacuum breakers.
	5. Class I-V: For pressure or atmospheric vacuum breaker equipment or devices. Include drain opening in housing.
	a. Housing: Reinforced[-aluminum] [or] [-fiberglass] construction.
	1) Size: Of dimensions indicated, but not less than those required for access and service of protected unit.
	2) Drain opening for units with drain connection.
	3) Access doors with locking devices.
	4) Insulation inside housing.
	5) Anchoring devices for attaching housing to concrete base.

	b. Electric heating cable or heater with self-limiting temperature control.


	B. Weather-Resistant Enclosures:
	1. <Double click here to find, evaluate, and insert list of manufacturers and products.>
	2. Description: Uninsulated enclosure designed to protect aboveground water piping, equipment, or specialties from weather and damage.
	3. Standard: ASSE 1060.
	4. Class III: For equipment or devices other than pressure or atmospheric vacuum breakers.
	5. Class III-V: For pressure or atmospheric vacuum breaker equipment or devices. Include drain opening in housing.
	a. Housing: Reinforced[-aluminum] [or] [-fiberglass] construction.
	1) Size: Of dimensions indicated, but not less than those required for access and service of protected unit.
	2) Drain opening for units with drain connection.
	3) Access doors with locking devices.
	4) Anchoring devices for attaching housing to concrete base.



	C. Expanded-Metal Enclosures:
	1. <Double click here to find, evaluate, and insert list of manufacturers and products.>
	2. Description: Enclosure designed to protect aboveground water piping, equipment, or specialties from damage.
	3. Material: ASTM F1267, expanded-metal side and top panels, of weight and with reinforcement of same metal at edges as required for rigidity.
	4. Type: [I, expanded] [II, expanded and flattened].
	5. Class: [1, uncoated carbon steel] [2, hot-dip, zinc-coated carbon steel] [3, corrosion-resistant steel].
	6. Finish: Manufacturer's enamel paint.
	7. Size: Of dimensions indicated, but not less than those required for access and service of protected unit.
	8. Locking device.
	9. Lugs or devices for securing enclosure to base.
	10. Enclosure Bases: [4-inch-] [6-inch-] minimum thickness precast concrete, of dimensions required to extend at least 6 inches beyond edges of enclosure housings. Include openings for piping.


	2.20 ALARM DEVICES
	A. General: UL 753 and FM Global’s “Approval Guide” listing of types and sizes to mate and match piping and equipment.
	B. Water-Flow Indicators: Vane-type water-flow detector, rated for 250-psig working pressure; designed for horizontal or vertical installation; with two single-pole, double-throw circuit switches to provide isolated alarm and auxiliary contacts, 7 A, ...
	C. Supervisory Switches: Single pole, double throw; designed to signal valve in other than fully open position.
	D. Pressure Switches: Single pole, double throw; designed to signal increase in pressure.


	PART 3 -  EXECUTION
	3.1 EARTHWORK
	A. Comply with excavating, trenching, and backfilling requirements in Section 312000 "Earth Moving."

	3.2 PIPING INSTALLATION
	A. Water-Main Connection: Arrange with water utility company for tap of size and in location indicated in water main.
	B. Water-Main Connection: Tap water main according to requirements of water utility company and of size and in location indicated.
	C. Make connections larger than NPS 2 with tapping machine according to the following:
	1. Install tapping sleeve and tapping valve according to MSS SP-60.
	2. Install tapping sleeve on pipe to be tapped. Position flanged outlet for gate valve.
	3. Use tapping machine compatible with valve and tapping sleeve; cut hole in main. Remove tapping machine and connect water-service piping.
	4. Install gate valve onto tapping sleeve. Comply with MSS SP-60. Install valve with stem pointing up and with valve box.

	D. Make connections NPS 2 and smaller with drilling machine according to the following:
	1. Install service-saddle assemblies and corporation valves in size, quantity, and arrangement required by utility company's standards.
	2. Install service-saddle assemblies on water-service pipe to be tapped. Position outlets for corporation valves.
	3. Use drilling machine compatible with service-saddle assemblies and corporation valves. Drill hole in main. Remove drilling machine and connect water-service piping.
	4. Install corporation valves into service-saddle assemblies.
	5. Install manifold for multiple taps in water main.
	6. Install curb valve in water-service piping with head pointing up and with service box.

	E. Comply with NFPA 24 for fire-service-main piping materials and installation.
	F. Install copper tube and fittings according to CDA's "Copper Tube Handbook."
	1. Install encasement for tubing according to ASTM A674 or AWWA C105.

	G. Install ductile-iron, water-service piping according to AWWA C600 and AWWA M41.
	1. Install encasement for piping according to ASTM A674 or AWWA C105.

	H. Install PE pipe according to ASTM D2774 and ASTM F645.
	I. Install PVC, AWWA pipe according to ASTM F645 and AWWA M23.
	J. Install fiberglass AWWA pipe according to AWWA M45.
	K. Bury piping with depth of cover over top at least [30 inches], with top at least [12 inches] below level of maximum frost penetration, and according to the following:
	1. Under Driveways: With at least [36 inches] of cover over top.
	2. Under Railroad Tracks: With at least [48 inches] of cover over top.
	3. In Loose Gravelly Soil and Rock: With at least [12 inches] of additional cover.

	L. Install piping by tunneling or jacking, or combination of both, under streets and other obstructions that cannot be disturbed.
	M. Extend fire-suppression water-service piping and connect to water-supply source and building fire-suppression water-service piping systems at locations and pipe sizes indicated.
	1. Terminate fire-suppression water-service piping within the building at the [floor slab] [wall] until building-water-piping systems are installed. Terminate piping with caps, plugs, or flanges as required for piping material. Make connections to bui...

	N. Install underground piping with restrained joints at horizontal and vertical changes in direction. Use restrained-joint piping, thrust blocks, anchors, tie-rods and clamps, and other supports.
	O. Comply with requirements for fire-suppression water-service piping inside the building in the following Sections:
	1. Section 211200 "Fire-Suppression Standpipes"
	2. Section 211313 "Wet-Pipe Sprinkler Systems
	3. Section 211316 "Dry-Pipe Sprinkler Systems"

	P. Comply with requirements in Section 221116 "Domestic Water Piping" for potable-water piping inside the building.
	Q. Install sleeves for piping penetrations of walls, ceilings, and floors. Comply with requirements for sleeves specified in Section 210517 "Sleeves and Sleeve Seals for Fire-Suppression Piping."
	R. Install sleeve seals for piping penetrations of concrete walls and slabs. Comply with requirements for sleeve seals specified in Section 210517 "Sleeves and Sleeve Seals for Fire-Suppression Piping."

	3.3 JOINT CONSTRUCTION
	A. Install couplings, flanges, flanged fittings, unions, nipples, and transition and special fittings that have finish and pressure rating same as or higher than systems pressure rating for aboveground applications unless otherwise indicated.
	B. Install unions adjacent to each valve in tubing NPS 2 and smaller.
	C. Install flanges, flange adaptors, or couplings for grooved-end piping on valves, apparatus, and equipment having NPS 2-1/2 and larger end connections.
	D. Ream ends of tubes and remove burrs.
	E. Remove scale, slag, dirt, and debris from outside and inside of pipes, tubes, and fittings before assembly.
	F. Copper-Tubing, Brazed Joints: Join copper tube and fittings according to CDA's "Copper Tube Handbook," "Brazed Joints" Chapter.
	G. Copper-Tubing, Pressure-Sealed Joints: Use proprietary crimping tool and procedure recommended by copper, pressure-seal-fitting manufacturer.
	H. Ductile-Iron Piping, Gasketed Joints for Fire-Service-Main Piping: UL 194.
	I. Ductile-Iron Piping, Grooved Joints: Cut-groove pipe. Assemble joints with grooved-end, ductile-iron-piping couplings, gaskets, lubricant, and bolts.
	J. Flanged Joints: Select appropriate gasket material in size, type, and thickness suitable for water service. Join flanges with bolts according to ASME B31.9.
	K. PE Piping Heat-Fusion Joints: Clean and dry joining surfaces by wiping with clean cloth or paper towels. Join according to ASTM D2657.
	L. PVC Piping Gasketed Joints: Use joining materials according to AWWA C900. Construct joints with elastomeric seals and lubricant according to ASTM D2774 or ASTM D3139.
	M. Fiberglass Piping Bonded Joints: Use adhesive and procedure recommended by piping manufacturer.
	N. Dissimilar Materials Piping Joints: Use adapters compatible with both piping materials, with OD, and with system working pressure.
	O. Do not use flanges or unions for underground piping.

	3.4 ANCHORAGE INSTALLATION
	A. Anchorage, General: Install water-distribution piping with restrained joints. Anchorages and restrained-joint types that may be used include the following:
	1. Concrete thrust blocks.
	2. Locking mechanical joints.
	3. Set-screw mechanical retainer glands.
	4. Bolted flanged joints.
	5. Heat-fused joints.
	6. Pipe clamps and tie rods.

	B. Install anchorages for tees, plugs, and caps, bends, crosses, valves, and hydrant branches in fire-suppression water-service piping according to NFPA 24 and the following:
	1. Gasketed-Joint, Ductile-Iron, Water-Service Piping: According to AWWA C600.
	2. Gasketed-Joint, PVC Water-Service Piping: According to AWWA M23.
	3. Bonded-Joint Fiberglass, Water-Service Piping: According to AWWA M45.

	C. Apply full coat of asphalt or other acceptable corrosion-resistant material to surfaces of installed ferrous anchorage devices.

	3.5 VALVE INSTALLATION
	A. AWWA Gate Valves: Comply with AWWA C600 and AWWA M44. Install each underground valve with stem pointing up and with valve box.
	B. AWWA Valves Other Than Gate Valves: Comply with AWWA C600 and AWWA M44.
	C. UL-Listed or FM Global-Approved Gate Valves: Comply with NFPA 24. Install each underground valve and valves in vaults with stem pointing up and with vertical cast-iron indicator post.
	D. UL-Listed or FM Global-Approved Valves Other Than Gate Valves: Comply with NFPA 24.
	E. MSS Valves: Install as component of connected piping system.
	F. Corporation Valves and Curb Valves: Install each underground curb valve with head pointed up and with service box.
	G. Pressure-Reducing Valves: Install in vault or aboveground between shutoff valves.[ Install full-size valved bypass.]
	H. Support valves and piping, not direct buried, on concrete piers. Comply with requirements for concrete piers in Section 033000 "Cast-in-Place Concrete."

	3.6 DETECTOR CHECK VALVE INSTALLATION
	A. Install in vault or aboveground.
	B. Install for proper direction of flow. Install bypass with water meter, gate valves on each side of meter, and check valve downstream from meter.
	C. Support detector check valves and piping on concrete piers. Comply with requirements for concrete piers in Section 033000 "Cast-in-Place Concrete."

	3.7 WATER METER INSTALLATION
	A. Install water meters, piping, and specialties according to utility company's written instructions.
	B. Water Meters: Install [displacement] [turbine]-type water meters NPS 2 and smaller in meter boxes with shutoff valves on water meter inlets. Include valves on water meter outlets, and include valved bypass around meters unless prohibited by authori...
	C. Water Meters: Install [compound] [turbine]-type water meters NPS 3 and larger in meter vaults. Include shutoff valves on water meter inlets and outlets, and include valved bypass around meters. Support meters, valves, and piping on brick or concret...
	D. Water Meters: Install detector-type water meters in meter vault according to AWWA M6. Include shutoff valves on water meter inlets and outlets, and include full-size valved bypass around meters. Support meters, valves, and piping on brick or concre...
	E. Support water meters and piping NPS 3 and larger on concrete piers. Comply with requirements for concrete piers in Section 033000 "Cast-in-Place Concrete."

	3.8 ROUGHING-IN FOR WATER METERS
	A. Rough-in piping and specialties for water meter installation according to utility company's written instructions.

	3.9 BACKFLOW PREVENTER INSTALLATION
	A. Install backflow preventers of type, size, and capacity indicated. Include valves and test cocks. Install according to requirements of plumbing and health department and authorities having jurisdiction.
	B. Do not install backflow preventers that have relief drain in vault or in other spaces subject to flooding.
	C. Do not install bypass piping around backflow preventers.
	D. Support NPS 2-1/2 and larger backflow preventers and piping on concrete piers. Comply with requirements for concrete piers in Section 033000 "Cast-in-Place Concrete."

	3.10 WATER METER BOX INSTALLATION
	A. Install water meter boxes in paved areas flush with surface.
	B. Install water meter boxes in grass or earth areas with top 2 inches above surface.

	3.11 CONCRETE VAULT INSTALLATION
	A. Install precast concrete vaults according to ASTM C891.

	3.12 PROTECTIVE ENCLOSURE INSTALLATION
	A. Install concrete base level and with top approximately 2 inches above grade.
	B. Install protective enclosure over valves and equipment.
	C. Anchor protective enclosure to concrete base.

	3.13 FIRE-DEPARTMENT CONNECTION INSTALLATION
	A. Install ball drip valves at each check valve for fire-department connection to mains.
	B. Install protective pipe bollards [on two sides of] [on three sides of] each freestanding fire-department connection. Pipe bollards are specified in Section 055000 "Metal Fabrications."

	3.14 ALARM DEVICE INSTALLATION
	A. General: Comply with NFPA 24 for devices and methods of valve supervision. Underground valves with valve box do not require supervision.
	B. Supervisory Switches: Supervise valves in open position.
	1. Valves: Grind away portion of exposed valve stem. Bolt switch, with plunger in stem depression, to OS&Y gate-valve yoke.
	2. Indicator Posts: Drill and thread hole in upper-barrel section at target plate. Install switch, with toggle against target plate, on barrel of indicator post.

	C. Locking and Sealing: Secure unsupervised valves as follows:
	1. Valves: Install chain and padlock on open OS&Y gate valve.
	2. Post Indicators: Install padlock on wrench on indicator post.

	D. Pressure Switches: Drill and thread hole in exposed barrel of fire hydrant. Install switch.
	E. Water-Flow Indicators: Install in water-service piping in vault. Select indicator with saddle and vane matching pipe size. Drill hole in pipe, insert vane, and bolt saddle to pipe.
	F. Connect alarm devices to building's fire-alarm system. Wiring and fire-alarm devices are specified in [Section 284621.11 "Addressable Fire-Alarm Systems."] [Section 284621.13 "Conventional Fire-Alarm Systems."]

	3.15 CONNECTIONS
	A. Connect fire-suppression water-service piping to [utility water main] [existing water main]. Use [tapping sleeve and tapping valve] [service clamp and corporation valve].
	B. Connect fire-suppression water-service piping to interior fire-suppression piping.
	C. Connect waste piping from concrete vault drains to [sanitary sewerage system. Comply with requirements in Section 221313 "Facility Sanitary Sewers" for connection to sanitary sewer] [storm-drainage system. Comply with requirements in Section 334100...

	3.16 FIELD QUALITY CONTROL
	A. Use test procedure prescribed by authorities having jurisdiction or, if method is not prescribed by authorities having jurisdiction, use procedure described below.
	B. Piping Tests: Conduct piping tests before joints are covered and after concrete thrust blocks have hardened sufficiently. Fill pipeline 24 hours before testing and apply test pressure to stabilize system. Use only potable water.
	C. Hydrostatic Tests: Test at not less than one-and-one-half times the working pressure for two hours.
	1. Increase pressure in 50-psig increments and inspect each joint between increments. Hold at test pressure for one hour; decrease to zero psig. Slowly increase again to test pressure and hold for one more hour. Maximum allowable leakage is 2 quarts p...

	D. Prepare test and inspection reports.

	3.17 IDENTIFICATION
	A. Install continuous underground[ detectable] warning tape during backfilling of trench for underground fire-suppression water-service piping. Locate below finished grade, directly over piping. Underground warning tapes are specified in Section 31200...
	B. Permanently attach equipment nameplate or marker indicating plastic fire-suppression water-service piping or fire-suppression water-service piping with electrically insulated fittings, on main electrical meter panel. Comply with requirements for id...

	3.18 CLEANING
	A. Clean[ and disinfect] fire-suppression water-service piping as follows:
	1. Purge new piping systems and parts of existing systems that have been altered, extended, or repaired before use.
	2. Use purging[ and disinfecting] procedure prescribed by authorities having jurisdiction or, if method is not prescribed by authorities having jurisdiction, use procedure described in NFPA 24 for flushing of piping. Flush piping system with clean, po...
	3. Use purging and disinfecting procedure prescribed by authorities having jurisdiction or, if method is not prescribed by authorities having jurisdiction, use procedure described in AWWA C651 or do as follows:
	a. Fill system or part of system with water/chlorine solution containing at least 50 ppm of chlorine; isolate and allow it to stand for 24 hours.
	b. Drain system or part of system of previous solution and refill with water/chlorine solution containing at least 200 ppm of chlorine; isolate and allow it to stand for three hours.
	c. After standing time, flush system with clean, potable water until no chlorine remains in water coming from system.
	d. Submit water samples in sterile bottles to authorities having jurisdiction. Repeat procedure if biological examination shows evidence of contamination.


	B. Prepare reports of purging[ and disinfecting] activities.

	3.19 PIPING SCHEDULE
	A. Underground fire-suppression water-service piping [NPS 2 and smaller] shall be one of the following:
	1. [Hard] [Soft] copper tube, [ASTM B88, Type K] [ASTM B88, Type L]; [wrought-copper, solder-joint fittings; and brazed] [copper, pressure-seal fittings; and pressure-sealed] joints.
	2. NPS 2 PE, [Class 150] [Class 200], fire-service pipe; molded PE fittings; and heat-fusion joints.

	B. Underground fire-suppression water-service piping NPS 3 shall be one of the following:
	1. [Hard] [Soft] copper tube, [ASTM B88, Type K] [ASTM B88, Type L]; [wrought-copper, solder-joint fittings; and brazed] [copper, pressure-seal fittings; and pressure-sealed] joints.
	2. Grooved-end, ductile-iron pipe; grooved-end, ductile-iron pipe appurtenances; and grooved joints.
	3. Mechanical-joint, ductile-iron pipe; mechanical-joint, [ductile- or gray-iron, standard-pattern] [or] [ductile-iron, compact-pattern] fittings; glands, gaskets, and bolts; and gasketed joints.
	4. Push-on-joint, ductile-iron pipe; push-on-joint, ductile-iron compact-pattern fittings; and gasketed joints.
	5. PE, [Class 150] [Class 200], fire-service pipe; molded PE fittings; and heat-fusion joints.

	C. Underground fire-suppression water-service piping NPS 4 shall be one of the following:
	1. [Hard] [Soft] copper tube, [ASTM B88, Type K] [ASTM B88, Type L]; [wrought-copper, solder-joint fittings; and brazed] [copper, pressure-seal fittings; and pressure-sealed] joints.
	2. Grooved-end, ductile-iron pipe; grooved-end, ductile-iron pipe appurtenances; and grooved joints.
	3. Mechanical-joint, ductile-iron pipe; mechanical-joint, [ductile- or gray-iron, standard-pattern] [or] [ductile-iron, compact-pattern] fittings; glands, gaskets, and bolts; and gasketed joints.
	4. Push-on-joint, ductile-iron pipe; push-on-joint, ductile-iron compact-pattern fittings; and gasketed joints.
	5. PE, [Class 150] [Class 200], fire-service pipe; molded PE fittings; and heat-fusion joints.
	6. PVC, [Class 150] [Class 200] pipe listed for fire-protection service; PVC fittings of same class as pipe; and gasketed joints.
	7. Fiberglass, RTRP, [Class 150] [Class 200]; RTRF; and bonded joints.

	D. Underground fire-suppression water-service piping [NPS 6 to NPS 12] shall be one of the following:
	1. Grooved-end, ductile-iron pipe; grooved-end, ductile-iron pipe appurtenances; and grooved joints.
	2. Mechanical-joint, ductile-iron pipe; mechanical-joint, [ductile- or gray-iron, standard-pattern] [or] [ductile-iron, compact-pattern] fittings; glands, gaskets, and bolts; and gasketed joints.
	3. Push-on-joint, ductile-iron pipe; push-on-joint, ductile-iron compact-pattern fittings; and gasketed joints.
	4. PE, [Class 150] [Class 200], fire-service pipe; molded PE fittings; and heat-fusion joints.
	5. PVC, [Class 150] [Class 200] pipe listed for fire-protection service; PVC fittings of same class as pipe; and gasketed joints.
	6. Fiberglass, RTRP, [Class 150] [Class 200]; RTRF; and bonded joints.

	E. [Aboveground] [and] [vault] fire-suppression water-service piping [NPS 2 and smaller] shall be hard copper tube, [ASTM B88, Type K] [ASTM B88, Type L]; [wrought- or cast-copper-alloy, solder-joint fittings; and brazed] [copper, pressure-seal fittin...
	F. [Aboveground] [and] [vault] fire-suppression water-service piping [NPS 3 and NPS 4] shall be one of the following:
	1. Hard copper tube, [ASTM B88, Type K] [ASTM B88, Type L]; [wrought-copper, solder-joint fittings; and brazed] [copper, pressure-seal fittings; and pressure-sealed] joints.
	2. Grooved-end, ductile-iron pipe; grooved-end, ductile-iron pipe appurtenances; and grooved joints.

	G. [Aboveground] [and] [vault] fire-suppression water-service piping [NPS 5 to NPS 12] shall be grooved-end, ductile-iron pipe; grooved-end, ductile-iron pipe appurtenances; and grooved joints.
	H. Underslab fire-suppression water-service piping [NPS 2 and smaller] shall be [hard] [soft] copper tube, [ASTM B88, Type K] [ASTM B88, Type L]; [wrought-copper, solder-joint fittings; and brazed] [copper, pressure-seal fittings; and pressure-sealed]...
	I. Underslab fire-suppression water-service piping [NPS 3 and NPS 4] shall be one of the following:
	1. [Hard] [Soft] copper tube, [ASTM B88, Type K] [ASTM B88, Type L]; [wrought-copper, solder-joint fittings; and brazed] [copper, pressure-seal fittings; and pressure-sealed] joints.
	2. Grooved-end, ductile-iron pipe; grooved-end, ductile-iron pipe appurtenances; and grooved joints.
	3. Mechanical-joint, ductile-iron pipe; mechanical-joint, [ductile- or gray-iron, standard-pattern] [or] [ductile-iron, compact-pattern] fittings; glands, gaskets, and bolts; and restrained, gasketed joints.
	4. Push-on-joint, ductile-iron pipe; push-on-joint, ductile-iron compact-pattern fittings; and restrained, gasketed joints.

	J. Underslab fire-suppression water-service piping [NPS 6 to NPS 12] shall be one of the following:
	1. Grooved-end, ductile-iron pipe; grooved-end, ductile-iron pipe appurtenances; and grooved joints.
	2. Mechanical-joint, ductile-iron pipe; mechanical-joint, [ductile- or gray-iron, standard-pattern] [or] [ductile-iron, compact-pattern] fittings; glands, gaskets, and bolts; and restrained, gasketed joints.
	3. Push-on-joint, ductile-iron pipe; push-on-joint, ductile-iron compact-pattern fittings; and restrained, gasketed joints.


	3.20 VALVE SCHEDULE
	A. Underground fire-suppression water-service shutoff valves NPS 2 and smaller shall be corporation valves or curb valves with ends compatible with piping.
	B. Meter box fire-suppression water-service shutoff valves NPS 2 and smaller shall be meter valves.
	C. Vault fire-suppression water-service shutoff valves NPS 2 and smaller shall be [Class 125, MSS, bronze, nonrising stem] [or] [UL-listed or FM Global-approved, OS&Y, bronze,] gate valves.
	D. Underground fire-suppression water-service shutoff valves NPS 3 and larger shall be one of the following:
	1. 200-psig, AWWA, iron, nonrising-stem, [metal] [resilient]-seated gate valves.
	2. 250-psig, AWWA, iron, nonrising-stem, resilient-seated gate valves.
	3. [175-psig] [250-psig], UL-listed or FM Global-approved, iron, nonrising-stem gate valves.

	E. Indicator-post underground fire-suppression water-service valves NPS 3 and larger shall be [175-psig] [250-psig], UL-listed or FM Global-approved, iron, nonrising-stem gate valves with indicator-post flange.
	F. Standard-pressure, [aboveground] [and] [vault] fire-suppression water-service shutoff valves NPS 3 and larger shall be one of the following:
	1. 200-psig, AWWA, iron, OS&Y, [metal] [resilient]-seated gate valves.
	2. 250-psig, AWWA, iron, OS&Y, resilient-seated gate valves.
	3. [175-psig] [250-psig], UL-listed or FM Global-approved, iron, OS&Y gate valves.
	4. [AWWA] [or] [UL-listed or FM Global-approved] butterfly valves.

	G. Fire-suppression water-service check valves NPS 3 and larger shall be one of the following:
	1. [AWWA] [or] [UL-listed or FM Global-approved] check valves.
	2. UL-listed or FM Global-approved detector check valves.




	211313 FL - Wet-Pipe Sprinkler Systems
	PART 1 -  GENERAL
	1.1 SUMMARY
	A. Section Includes:
	1. Steel pipe and fittings.
	2. Specialty valves.
	3. Air vent.
	4. Sprinkler piping specialties.
	5. Sprinklers.
	6. Alarm devices.
	7. Manual control stations.
	8. Control panels.
	9. Pressure gauges.


	1.2 DEFINITIONS
	A. High-Pressure Sprinkler Piping: Wet-pipe sprinkler system piping designed to operate at working pressure higher than standard 175 psig, but not higher than 300 psig.
	B. Standard-Pressure Sprinkler Piping: Wet-pipe sprinkler system piping designed to operate at working pressure of 175-psig maximum.

	1.3 ACTION SUBMITTALS
	A. Product Data: For each type of product.
	1. Include rated capacities, operating characteristics, electrical characteristics, and furnished specialties and accessories.

	B. Shop Drawings: For wet-pipe sprinkler systems.
	1. Include plans, elevations, sections, and attachment details.
	2. Include diagrams for power, signal, and control wiring.

	C. Delegated Design Submittal: For wet-pipe sprinkler systems indicated to comply with performance requirements and design criteria, including analysis data signed and sealed by the qualified professional engineer responsible for their preparation.

	1.4 INFORMATIONAL SUBMITTALS
	A. Coordination Drawings: Sprinkler systems, or BIM model, drawn to scale, on which the following items are shown and coordinated with each other, using input from installers of the items involved.
	B. Qualification Data: For qualified Installer and professional engineer.
	C. Design Data:
	1. Approved Sprinkler Piping Drawings: Working plans, prepared according to NFPA 13, that have been approved by authorities having jurisdiction, including hydraulic calculations if applicable.

	D. Welding certificates.
	E. Field Test Reports:
	1. Indicate and interpret test results for compliance with performance requirements and as described in NFPA 13. Include "Contractor's Material and Test Certificate for Aboveground Piping."
	2. Fire-hydrant flow test report.

	F. Field quality-control reports.

	1.5 CLOSEOUT SUBMITTALS
	A. Operation and Maintenance Data: For wet-pipe sprinkler systems and specialties to include in emergency, operation, and maintenance manuals.

	1.6 MAINTENANCE MATERIAL SUBMITTALS
	A. Furnish extra materials that match products installed and that are packaged with protective covering for storage and identified with labels describing contents.
	1. Sprinkler Cabinets: Finished, wall-mounted, steel cabinet with hinged cover, and with space for minimum of six spare sprinklers plus sprinkler wrench. Include number of sprinklers required by NFPA 13 and sprinkler wrench. Include separate cabinet w...


	1.7 QUALITY ASSURANCE
	A. Installer Qualifications:
	1. Installer's responsibilities include designing, fabricating, and installing sprinkler systems and providing professional engineering services needed to assume engineering responsibility. Base calculations on results of fire-hydrant flow test.
	a. Engineering Responsibility: Preparation of working plans, calculations, and field test reports by a qualified professional engineer.


	B. Welding Qualifications: Qualify procedures and operators according to 2010 ASME Boiler and Pressure Vessel Code.

	1.8 FIELD CONDITIONS
	A. Interruption of Existing Sprinkler Service: Do not interrupt sprinkler service to facilities occupied by Owner or others unless permitted under the following conditions and then only after arranging to provide temporary sprinkler service according ...
	1. Notify Owner no fewer than two days in advance of proposed interruption of sprinkler service.
	2. Do not proceed with interruption of sprinkler service without Owner's written permission.



	PART 2 -  PRODUCTS
	2.1 PERFORMANCE REQUIREMENTS
	A. Electrical Components, Devices, and Accessories: Listed and labeled as defined in NFPA 70, by a qualified testing agency, and marked for intended location and application.
	B. Sprinkler system equipment, specialties, accessories, installation, and testing shall comply with NFPA 13.
	C. Standard-Pressure Piping System Component: Listed for 175-psig minimum working pressure.
	D. High-Pressure Piping System Component: Listed for 250-psig minimum working pressure.
	E. Delegated Design: Engage a qualified professional engineer, as defined in Section 014000 "Quality Requirements," to design wet-pipe sprinkler systems.
	1. Available fire-hydrant flow test records indicate the following conditions:
	a. Date: <Insert test date>.
	b. Time: <Insert time> [a.m.] [p.m.]
	c. Performed by: <Insert operator's name> of <Insert firm>.
	d. Location of Residual Fire Hydrant R: <Insert location>.
	e. Location of Flow Fire Hydrant F: <Insert location>.
	f. Static Pressure at Residual Fire Hydrant R: <Insert psig>.
	g. Measured Flow at Flow Fire Hydrant F: <Insert gpm>.
	h. Residual Pressure at Residual Fire Hydrant R: <Insert psig>.

	2. Sprinkler system design shall be approved by authorities having jurisdiction.
	a. Margin of Safety for Available Water Flow and Pressure: [10] [20] percent, including losses through water-service piping, valves, and backflow preventers.
	b. Sprinkler Occupancy Hazard Classifications:
	1) Automobile Parking Areas: [Ordinary Hazard, Group 1].
	2) Building Service Areas: [Ordinary Hazard, Group 1].
	3) Churches: [Light Hazard].
	4) Electrical Equipment Rooms: [Ordinary Hazard, Group 1].
	5) Dry Cleaners: [Ordinary Hazard, Group 2].
	6) Elevator Machine Room and Hoistway: [Ordinary Hazard, Group 1].
	7) General Storage Areas: [Ordinary Hazard, Group 1].
	8) Laundries: [Ordinary Hazard, Group 1].
	9) Libraries except Stack Areas: [Light Hazard].
	10) Library Stack Areas: [Ordinary Hazard, Group 2].
	11) Machine Shops: [Ordinary Hazard, Group 2].
	12) Mechanical Equipment Rooms: [Ordinary Hazard, Group 1].
	13) Office and Public Areas: [Light Hazard].
	14) Plastics Processing Areas: [Extra Hazard, Group 2].
	15) Printing Plants: [Extra Hazard, Group 1].
	16) Repair Garages: [Ordinary Hazard, Group 2].
	17) Residential Living Areas: [Light Hazard].
	18) Restaurant Service Areas: [Ordinary Hazard, Group 1].
	19) Solvent Cleaning Areas: [Extra Hazard, Group 2].
	20) Upholstering Plants: [Extra Hazard, Group 1].


	3. Minimum Density for Automatic-Sprinkler Piping Design:
	a. Residential (Dwelling) Occupancy: [0.05 gpm over 400-sq. ft.] area.
	b. Light-Hazard Occupancy: [0.10 gpm over 1500-sq. ft.] area.
	c. Ordinary-Hazard, Group 1 Occupancy: [0.15 gpm over 1500-sq. ft.] area.
	d. Ordinary-Hazard, Group 2 Occupancy: [0.20 gpm over 1500-sq. ft.] area.
	e. Extra-Hazard, Group 1 Occupancy: [0.30 gpm over 2500-sq. ft.] area.
	f. Extra-Hazard, Group 2 Occupancy: [0.40 gpm over 2500-sq. ft.] area.
	g. Special Occupancy Hazard: As determined by authorities having jurisdiction.

	4. Minimum Density for Deluge-Sprinkler Piping Design:
	a. Ordinary-Hazard, Group 1 Occupancy: [0.15 gpm] over entire area.
	b. Ordinary-Hazard, Group 2 Occupancy: [0.20 gpm] over entire area.
	c. Extra-Hazard, Group 1 Occupancy: [0.30 gpm] over entire area.
	d. Extra-Hazard, Group 2 Occupancy: [0.40 gpm] over entire area.
	e. Special Occupancy Hazard: As determined by authorities having jurisdiction.

	5. Maximum protection area per sprinkler according to UL listing.
	6. Maximum Protection Area per Sprinkler:
	a. Residential Areas: [400 sq. ft.].
	b. Office Spaces: [120 sq. ft.] [225 sq. ft.].
	c. Storage Areas: [130 sq. ft.].
	d. Mechanical Equipment Rooms: [130 sq. ft.].
	e. Electrical Equipment Rooms: [130 sq. ft.].
	f. Other Areas: According to NFPA 13 recommendations unless otherwise indicated.


	F. Seismic Performance: Sprinkler piping shall withstand the effects of earthquake motions determined according to NFPA 13 and ASCE/SEI 7. See Section 210548 "Vibration and Seismic Controls for Fire-Suppression Piping and Equipment."

	2.2 STEEL PIPE AND FITTINGS
	A. Standard-Weight, [Galvanized-] [and] [Black-]Steel Pipe: ASTM A53/A53M, [Type E], [Grade B]. Pipe ends may be factory or field formed to match joining method.
	B. Schedule 30, [Galvanized-] [and] [Black-]Steel Pipe: ASTM A135/A135M; ASTM A795/A795M, [Type E]; or ASME B36.10M wrought steel, with wall thickness not less than Schedule 30 and not more than Schedule 40. Pipe ends may be factory or field formed to...
	C. Thinwall [Galvanized-] [and] [Black-]Steel Pipe: ASTM A135/A135M or ASTM A795/A795M, threadable, with wall thickness less than Schedule 30 and equal to or greater than Schedule 10. Pipe ends may be factory or field formed to match joining method.
	D. Schedule 10, Black-Steel Pipe: ASTM A135/A135M or ASTM A795/A795M, Schedule 10 in NPS 5 and smaller; and NFPA 13-specified wall thickness in NPS 6 to NPS 10, plain end.
	E. Nonstandard OD, Thinwall Black-Steel Pipe: ASTM A135/A135M or ASTM A795/A795M thinwall with plain ends and wall thickness less than Schedule 10.
	F. Hybrid Black-Steel Pipe: ASTM A135/A135M or ASTM A795/A795M lightwall, with wall thickness less than Schedule 10 and greater than Schedule 5.
	G. Schedule 5 Steel Pipe: ASTM A135/A135M or ASTM A795/A795M lightwall with plain ends.
	H. [Galvanized-] [and] [Black-]Steel Pipe Nipples: ASTM A733, made of ASTM A53/A53M, standard-weight, seamless steel pipe with threaded ends.
	I. [Galvanized-] [and] [Uncoated-]Steel Couplings: ASTM A865/A865M, threaded.
	J. [Galvanized] [and] [Uncoated], Gray-Iron Threaded Fittings: ASME B16.4, Class 125, standard pattern.
	K. Malleable- or Ductile-Iron Unions: UL 860.
	L. Cast-Iron Flanges: ASME 16.1, Class 125.
	M. Steel Flanges and Flanged Fittings: ASME B16.5, Class 150.
	1. Pipe-Flange Gasket Materials: [AWWA C110, rubber, flat face, 1/8 inch thick] [ASME B16.21, nonmetallic and asbestos free] [or] [EPDM rubber gasket].
	a. Class 125 and Class 250, Cast-Iron, Flat-Face Flanges: Full-face gaskets.
	b. Class 150 and Class 300, Ductile-Iron or -Steel, Raised-Face Flanges: Ring-type gaskets.

	2. Metal, Pipe-Flange Bolts and Nuts: Carbon steel unless otherwise indicated.

	N. Steel Welding Fittings: ASTM A234/A234M and ASME B16.9.
	1. Welding Filler Metals: Comply with AWS D10.12M/D10.12 for welding materials appropriate for wall thickness and chemical analysis of steel pipe being welded.

	O. Grooved-Joint, Steel-Pipe Appurtenances:
	1. Manufacturers: Subject to compliance with requirements, available manufacturers offering products that may be incorporated into the Work include, but are not limited to the following:
	a. Anvil International/Smith-Cooper International; Tailwind Capital, LLC.
	b. CPS Products, Inc.
	c. National Fittings, Inc.
	d. Shurjoint; a part of Aalberts Integrated piping Systems.
	e. Smith-Cooper International.
	f. Tyco Fire Products; brand of Johnson Controls International plc, Building Solutions North America.
	g. Victaulic Company.

	2. Pressure Rating: [175-psig] [250-psig] [300-psig] minimum.
	3. [Galvanized] [Painted] [Uncoated] Grooved-End Fittings for Steel Piping: ASTM A47/A47M, malleable-iron casting or ASTM A536, ductile-iron casting, with dimensions matching steel pipe.
	4. Grooved-End-Pipe Couplings for Steel Piping: AWWA C606 and UL 213 rigid pattern, unless otherwise indicated, for steel-pipe dimensions. Include ferrous housing sections, EPDM-rubber gasket, and bolts and nuts.

	P. Steel Pressure-Seal Fittings: UL 213, FM Global-approved, 175-psig pressure rating with steel housing, rubber O-rings, and pipe stop; for use with fitting manufacturers' pressure-seal tools.
	1. Manufacturers: Subject to compliance with requirements, available manufacturers offering products that may be incorporated into the Work include, but are not limited to the following:
	a. Victaulic Company.
	b. Viega LLC.



	2.3 SPECIALTY VALVES
	A. Listed in UL's "Fire Protection Equipment Directory" or FM Global's "Approval Guide."
	B. Pressure Rating:
	1. Standard-Pressure Piping Specialty Valves: 175-psig minimum.
	2. High-Pressure Piping Specialty Valves:  250-psig minimum.

	C. Body Material: Cast or ductile iron.
	D. Size: Same as connected piping.
	E. End Connections: Flanged or grooved.
	F. Alarm Valves:
	1. Manufacturers: Subject to compliance with requirements, available manufacturers offering products that may be incorporated into the Work include, but are not limited to the following:
	a. Globe Fire Sprinkler Corporation.
	b. Reliable Automatic Sprinkler Co., Inc. (The).
	c. Tyco Fire Products; brand of Johnson Controls International plc, Building Solutions North America.
	d. Venus Fire Protection Ltd.
	e. Victaulic Company.
	f. Viking Group Inc.

	2. Standard: UL 193.
	3. Design: For horizontal or vertical installation.
	4. Include trim sets for bypass, drain, electrical sprinkler alarm switch, pressure gauges,[ retarding chamber,] and fill-line attachment with strainer.
	5. Drip cup assembly pipe drain [without valves and separate from main drain piping] [with check valve to main drain piping.]
	6. Electrical Components, Devices, and Accessories: Listed and labeled as defined in NFPA 70, by a qualified testing agency, and marked for intended location and application.

	G. Deluge Valves:
	1. Manufacturers: Subject to compliance with requirements, available manufacturers offering products that may be incorporated into the Work include, but are not limited to the following:
	a. BERMAD Control Valves.
	b. CLA-VAL.
	c. Globe Fire Sprinkler Corporation.
	d. Kidde; Carrier Global Corporation.
	e. OCV Control Valves.
	f. Reliable Automatic Sprinkler Co., Inc. (The).
	g. Tyco Fire Products; brand of Johnson Controls International plc, Building Solutions North America.
	h. Venus Fire Protection Ltd.
	i. Victaulic Company.
	j. Viking Group Inc.

	2. Standard: UL 260.
	3. Design: Hydraulically operated, differential-pressure type.
	4. Include trim sets for alarm-test bypass, drain, electrical water-flow alarm switch, pressure gauges, drip cup assembly piped without valves and separate from main drain line, and fill-line attachment with strainer.
	5. Wet, Pilot-Line Trim Set: Include gauge to read diaphragm-chamber pressure and manual control station for manual operation of deluge valve, and connection for actuation device.

	H. Automatic (Ball Drip) Drain Valves:
	1. Manufacturers: Subject to compliance with requirements, available manufacturers offering products that may be incorporated into the Work include, but are not limited to the following:
	a. Reliable Automatic Sprinkler Co., Inc. (The).
	b. Tyco Fire Products; brand of Johnson Controls International plc, Building Solutions North America.

	2. Standard: UL 1726.
	3. Pressure Rating: 175-psig minimum.
	4. Type: Automatic draining, ball check.
	5. Size: NPS 3/4.
	6. End Connections: Threaded.


	2.4 AIR VENT
	A. Manual Air Vent/Valve:
	1. Manufacturers: Subject to compliance with requirements, available manufacturers offering products that may be incorporated into the Work include, but are not limited to the following:
	a. National Fittings, Inc.
	b. Shurjoint; a part of Aalberts Integrated piping Systems.
	c. Victaulic Company.

	2. Description: Ball valve that requires human intervention to vent air.
	3. Body: Forged brass.
	4. Ends: Threaded.
	5. Minimize Size: 1/2 inch.
	6. Minimum Water Working Pressure Rating: 300 psig.

	B. Automatic Air Vent:
	1. Manufacturers: Subject to compliance with requirements, available manufacturers offering products that may be incorporated into the Work include, but are not limited to the following:
	a. AGF Manufacturing, Inc.
	b. CLA-VAL.
	c. Engineered Corrosion Solutions.
	d. Metraflex Company (The).
	e. Val-Matic Valve & Manufacturing Corp.

	2. Description: Automatic air vent that automatically vents trapped air without human intervention.
	3. Standard: UL listed or FM Global approved for use in wet-pipe fire sprinkler systems.
	4. Vents oxygen continuously from system.
	5. Float valve to prevent water discharge.
	6. Minimum Water Working Pressure Rating: 175 psig.

	C. Automatic Air Vent Assembly:
	1. Manufacturers: Subject to compliance with requirements, available manufacturers offering products that may be incorporated into the Work include, but are not limited to the following:
	a. Engineered Corrosion Solutions.
	b. Potter Electric Signal Company, LLC.
	c. South-Tek Systems, LLC.

	2. Description: Automatic [dual ]air vent assembly that automatically vents trapped air without human intervention, including Y-strainer and ball valve in a pre-piped assembly.
	3. Standard: UL listed or FM Global approved for use in wet-pipe fire sprinkler system.
	4. Vents oxygen continuously from system.
	5. Float valve to prevent water discharge.
	6. Minimum Water Working Pressure Rating: 175 psig.


	2.5 SPRINKLER PIPING SPECIALTIES
	A. Branch Outlet Fittings:
	1. Manufacturers: Subject to compliance with requirements, available manufacturers offering products that may be incorporated into the Work include, but are not limited to the following:
	a. Anvil International/Smith-Cooper International; Tailwind Capital, LLC.
	b. National Fittings, Inc.
	c. Shurjoint; a part of Aalberts Integrated piping Systems.
	d. Tyco Fire Products; brand of Johnson Controls International plc, Building Solutions North America.
	e. Victaulic Company.

	2. Standard: UL 213.
	3. Pressure Rating:  175-psig minimum.
	4. Body Material: Ductile-iron housing with EPDM seals and bolts and nuts.
	5. Type: Mechanical-tee and -cross fittings.
	6. Configurations: Snap-on and strapless, ductile-iron housing with branch outlets.
	7. Size: Of dimension to fit onto sprinkler main and with outlet connections as required to match connected branch piping.
	8. Branch Outlets: Grooved, plain-end pipe, or threaded.

	B. Flow Detection and Test Assemblies:
	1. Manufacturers: Subject to compliance with requirements, available manufacturers offering products that may be incorporated into the Work include, but are not limited to the following:
	a. AGF Manufacturing, Inc.
	b. Reliable Automatic Sprinkler Co., Inc. (The).
	c. Tyco Fire Products; brand of Johnson Controls International plc, Building Solutions North America.
	d. Victaulic Company.

	2. Standard: UL's "Fire Protection Equipment Directory" or FM Global's "Approval Guide."
	3. Pressure Rating:  175-psig minimum.
	4. Body Material: Cast- or ductile-iron housing with orifice, sight glass, and integral test valve.
	5. Size: Same as connected piping.
	6. Inlet and Outlet: Threaded or grooved.

	C. Branch Line Testers:
	1. Manufacturers: Subject to compliance with requirements, available manufacturers offering products that may be incorporated into the Work include, but are not limited to the following:
	a. AGF Manufacturing, Inc.
	b. Elkhart Brass Mfg. Co., Inc.
	c. Fire-End & Croker Corporation.
	d. Potter Electric Signal Company, LLC.
	e. Potter Roemer LLC; a Division of Morris Group International.

	2. Standard: UL 199.
	3. Pressure Rating: 175 psig.
	4. Body Material: Brass.
	5. Size: Same as connected piping.
	6. Inlet: Threaded.
	7. Drain Outlet: Threaded and capped.
	8. Branch Outlet: Threaded, for sprinkler.

	D. Sprinkler Inspector's Test Fittings:
	1. Manufacturers: Subject to compliance with requirements, available manufacturers offering products that may be incorporated into the Work include, but are not limited to the following:
	a. AGF Manufacturing, Inc.
	b. Triple R Specialty.
	c. Tyco Fire Products; brand of Johnson Controls International plc, Building Solutions North America.
	d. Victaulic Company.
	e. Viking Group Inc.

	2. Standard: UL's "Fire Protection Equipment Directory" or FM Global's "Approval Guide."
	3. Pressure Rating:  175-psig minimum.
	4. Body Material: Cast- or ductile-iron housing with sight glass.
	5. Size: Same as connected piping.
	6. Inlet and Outlet: Threaded.

	E. Adjustable Drop Nipples:
	1. Manufacturers: Subject to compliance with requirements, available manufacturers offering products that may be incorporated into the Work include, but are not limited to the following:
	a. Aegis Technologies, Inc.
	b. CECA, LLC.
	c. CPS Products, Inc.
	d. Merit Manufacturing.

	2. Standard: UL 1474.
	3. Pressure Rating:  250-psig minimum.
	4. Body Material: Steel pipe with EPDM-rubber O-ring seals.
	5. Size: Same as connected piping.
	6. Length: Adjustable.
	7. Inlet and Outlet: Threaded.

	F. Flexible Sprinkler Hose Fittings:
	1. Manufacturers: Subject to compliance with requirements, available manufacturers offering products that may be incorporated into the Work include, but are not limited to the following:
	a. ALEUM USA.
	b. FlexHead Industries, Inc.
	c. Gateway Tubing, Inc.
	d. Victaulic Company.

	2. Standard: UL 1474.
	3. Type: Flexible hose for connection to sprinkler, and with bracket for connection to ceiling grid.
	4. Pressure Rating:  175-psig minimum.
	5. Size: Same as connected piping, for sprinkler.


	2.6 SPRINKLERS
	A. Manufacturers: Subject to compliance with requirements, available manufacturers offering products that may be incorporated into the Work include, but are not limited to the following:
	1. Globe Fire Sprinkler Corporation.
	2. Reliable Automatic Sprinkler Co., Inc. (The).
	3. Tyco Fire Products; brand of Johnson Controls International plc, Building Solutions North America.
	4. Venus Fire Protection Ltd.
	5. Victaulic Company.
	6. Viking Group Inc.

	B. Listed in UL's "Fire Protection Equipment Directory" or FM Global's "Approval Guide."
	C. Pressure Rating for Residential Sprinklers: 175-psig maximum.
	D. Pressure Rating for Automatic Sprinklers: 175-psig minimum.
	E. Pressure Rating for High-Pressure Automatic Sprinklers:  250-psig minimum.
	F. Automatic Sprinklers with Heat-Responsive Element:
	1. Early-Suppression, Fast-Response Applications:  UL 1767.
	2. Nonresidential Applications:  UL 199.
	3. Residential Applications:  UL 1626.
	4. Characteristics: Nominal 1/2-inch orifice with Discharge Coefficient K of 5.6, and for "Ordinary" temperature classification rating unless otherwise indicated or required by application.

	G. Open Sprinklers with Heat-Responsive Element Removed: UL 199.
	1. Nominal Orifice:
	a. 1/2 inch, with discharge coefficient K between [5.3 and 5.8].
	b. 17/32 inch with discharge coefficient K between [7.4 and 8.2].


	H. Sprinkler Finishes: [Chrome plated] [bronze] [and] [painted].
	I. Special Coatings: [Wax] [lead] [and] [corrosion-resistant paint].
	J. Sprinkler Escutcheons: Materials, types, and finishes for the following sprinkler mounting applications. Escutcheons for concealed, flush, and recessed-type sprinklers are specified with sprinklers.
	1. Ceiling Mounting: [Chrome-plated steel, one piece, flat] [Chrome-plated steel, two piece, with 1-inch vertical adjustment] [Plastic, white finish, one piece, flat].
	2. Sidewall Mounting: [Chrome-plated steel] [Plastic, white finish], one piece, flat.

	K. Sprinkler Guards:
	1. Manufacturers: Subject to compliance with requirements, available manufacturers offering products that may be incorporated into the Work include, but are not limited to the following:
	a. Reliable Automatic Sprinkler Co., Inc. (The).
	b. Tyco Fire Products; brand of Johnson Controls International plc, Building Solutions North America.
	c. Victaulic Company.
	d. Viking Group Inc.

	2. Standard: UL 199.
	3. Type: Wire cage with fastening device for attaching to sprinkler.


	2.7 ALARM DEVICES
	A. Alarm-device types shall match piping and equipment connections.
	B. Water-Motor-Operated Alarm:
	1. Manufacturers: Subject to compliance with requirements, available manufacturers offering products that may be incorporated into the Work include, but are not limited to the following:
	a. Globe Fire Sprinkler Corporation.
	b. Tyco Fire Products; brand of Johnson Controls International plc, Building Solutions North America.
	c. Victaulic Company.
	d. Viking Group Inc.

	2. Standard: UL 753.
	3. Type: Mechanically operated, with Pelton wheel.
	4. Alarm Gong: Cast aluminum with red-enamel factory finish.
	5. Size: 8-1/2-inches diameter.
	6. Components: Shaft length, bearings, and sleeve to suit wall construction.
	7. Inlet: NPS 3/4.
	8. Outlet: NPS 1 drain connection.

	C. Electrically Operated Notification Appliances:
	1. Manufacturers: Subject to compliance with requirements, available manufacturers offering products that may be incorporated into the Work include, but are not limited to the following:
	a. Fire-Lite Alarms; Honeywell International, Inc.
	b. Notifier; Honeywell International, Inc.
	c. Potter Electric Signal Company, LLC.

	2. Electric Bell:
	a. Standard: UL 464.
	b. Type: Vibrating, metal alarm bell.
	c. Size: [6-inch minimum-] [8-inch minimum-] [10-inch] diameter.
	d. Voltage: [120 V ac, 60 Hz, 1 phase] [24 V dc].
	e. Finish: Red-enamel or polyester powder-coat factory finish, suitable for outdoor use with approved and listed weatherproof backbox.

	3. Strobe/Horn:
	a. Standard: UL 464.
	b. Tone: Selectable, steady, Temporal-3 (T-3) in accordance with ISO 8201 and ANSI/ASA S3.41, 2400 Hz, electromechanical, broadband.
	c. Voltage: 120 V ac, 60 Hz.
	d. Effective Intensity: 110 cd.
	e. Finish: Red, suitable for outdoor use with approved and listed weatherproof backbox. White letters on housing identifying device as for "Fire."
	f. Sign, Integrated: Mount between backbox and strobe/horn with text visible on both sides, above and below strobe/horn. Housing to be shaped to cover surface-mounted weatherproof backbox. Sign is to consist of white lettering on red plastic identifyi...


	D. Water-Flow Indicators:
	1. Manufacturers: Subject to compliance with requirements, available manufacturers offering products that may be incorporated into the Work include, but are not limited to the following:
	a. ADT Security Services, Inc.
	b. ITT McDonnell & Miller.
	c. Potter Electric Signal Company, LLC.
	d. System Sensor.
	e. Viking Group Inc.
	f. Watts Water Technologies; a Watts company.

	2. Standard: UL 346.
	3. Water-Flow Detector: Electrically supervised.
	4. Components: Two single-pole, double-throw circuit switches for isolated alarm and auxiliary contacts, 7 A, 125-V ac and 0.25 A, 24-V dc; complete with factory-set, field-adjustable retard element to prevent false signals and tamperproof cover that ...
	5. Type: Paddle operated.
	6. Pressure Rating: 250 psig.
	7. Design Installation: Horizontal or vertical.

	E. Pressure Switches:
	1. Manufacturers: Subject to compliance with requirements, available manufacturers offering products that may be incorporated into the Work include, but are not limited to the following:
	a. Barksdale, Inc.
	b. Detroit Switch, Inc.
	c. Potter Electric Signal Company, LLC.
	d. System Sensor.
	e. Tyco Fire Products; brand of Johnson Controls International plc, Building Solutions North America.
	f. United Electric Controls Co.
	g. Viking Group Inc.

	2. Standard: UL 346.
	3. Type: Electrically supervised water-flow switch with retard feature.
	4. Components: Single-pole, double-throw switch with normally closed contacts.
	5. Design Operation: Rising pressure signals water flow.

	F. Valve Supervisory Switches:
	1. Manufacturers: Subject to compliance with requirements, available manufacturers offering products that may be incorporated into the Work include, but are not limited to the following:
	a. Fire-Lite Alarms; Honeywell International, Inc.
	b. Potter Electric Signal Company, LLC.
	c. System Sensor.

	2. Standard: UL 346.
	3. Type: Electrically supervised.
	4. Components: Single-pole, double-throw switch with normally closed contacts.
	5. Design: Signals that controlled valve is in other than fully open position.
	6. Electrical Components, Devices, and Accessories: Listed and labeled as defined in NFPA 70, by a qualified testing agency, and marked for intended location and application.


	2.8 MANUAL CONTROL STATIONS
	A. Listed in UL's "Fire Protection Equipment Directory" or FM Global's "Approval Guide" for hydraulic operation, with union, NPS 1/2 pipe nipple, and bronze ball valve.
	B. Include metal enclosure labeled "MANUAL CONTROL STATION," with operating instructions and cover held closed by breakable strut to prevent accidental opening.

	2.9 CONTROL PANELS
	A. Description: Single-area, two-area, or single-area cross-zoned control panel as indicated, including NEMA ICS 6, Type 1 enclosure, detector, alarm, and solenoid-valve circuitry for operation of deluge valves.
	1. Listed in UL's "Fire Protection Equipment Directory" or FM Global's "Approval Guide" when used with thermal detectors and Class A detector circuit wiring.
	2. Electrical characteristics are 120-V ac, 60 Hz, with 24-V dc rechargeable batteries.
	3. Electrical Components, Devices, and Accessories: Listed and labeled as defined in NFPA 70, by a qualified testing agency, and marked for intended location and application.

	B. Manual Control Stations, Electric Operation: Metal enclosure, labeled "MANUAL CONTROL STATION," with operating instructions and cover held closed by breakable strut to prevent accidental opening.
	C. Manual Control Stations, Hydraulic Operation: With union, NPS 1/2 pipe nipple, and bronze ball valve. Include metal enclosure labeled "MANUAL CONTROL STATION," with operating instructions and cover held closed by breakable strut to prevent accident...
	D. Panels Components:
	1. Power supply.
	2. Battery charger.
	3. Standby batteries.
	4. Field-wiring terminal strip.
	5. Electrically supervised solenoid valves and polarized fire-alarm bell.
	6. Lamp test facility.
	7. Single-pole, double-throw auxiliary alarm contacts.
	8. Rectifier.


	2.10 PRESSURE GAUGES
	A. Manufacturers: Subject to compliance with requirements, available manufacturers offering products that may be incorporated into the Work include, but are not limited to the following:
	1. AGF Manufacturing, Inc.
	2. AMETEK, Inc.
	3. Ashcroft Inc.
	4. Brecco Corporation.
	5. WIKA Instrument Corporation.

	B. Standard: UL 393.
	C. Dial Size: 3-1/2- to 4-1/2-inch diameter.
	D. Pressure Gauge Range:  0- to 250-psig minimum.
	E. Label: Include "WATER" label on dial face.


	PART 3 -  EXECUTION
	3.1 PREPARATION
	A. Perform fire-hydrant flow test according to NFPA 13 and NFPA 291. Use results for system design calculations required in "Quality Assurance" Article.
	B. Report test results promptly and in writing.

	3.2 WATER-SUPPLY CONNECTIONS
	A. Connect sprinkler piping to building's interior water-distribution piping. Comply with requirements for interior piping in Section 221116 "Domestic Water Piping."
	B. Install shutoff valve, backflow preventer, pressure gauge, drain, and other accessories indicated at connection to water-distribution piping. Comply with requirements for backflow preventers in Section 331415 "Site Water Distribution Piping."
	C. Install shutoff valve, check valve, pressure gauge, and drain at connection to water supply.

	3.3 INSTALLATION OF PIPING
	A. Locations and Arrangements: Drawing plans, schematics, and diagrams indicate general location and arrangement of piping. Install piping as indicated on approved working plans.
	1. Deviations from approved working plans for piping require written approval from authorities having jurisdiction. File written approval with Architect before deviating from approved working plans.
	2. Coordinate layout and installation of sprinklers with other construction that penetrates ceilings, including light fixtures, HVAC equipment, and partition assemblies.

	B. Piping Standard: Comply with NFPA 13 requirements for installation of sprinkler piping.
	C. Install seismic restraints on piping. Comply with NFPA 13 requirements for seismic-restraint device materials and installation.
	D. Use listed fittings to make changes in direction, branch takeoffs from mains, and reductions in pipe sizes.
	E. Install unions adjacent to each valve in pipes NPS 2 and smaller.
	F. Install flanges, flange adapters, or couplings for grooved-end piping on valves, apparatus, and equipment having NPS 2-1/2 and larger end connections.
	G. Install "Inspector's Test Connections" in sprinkler system piping, complete with shutoff valve, and sized and located according to NFPA 13.
	H. Install sprinkler piping with drains for complete system drainage.
	I. Install sprinkler control valves, test assemblies, and drain risers adjacent to standpipes when sprinkler piping is connected to standpipes.
	J. Install automatic (ball drip) drain valve at each check valve for fire-department connection, to drain piping between fire-department connection and check valve. Install drain piping to and spill over floor drain or to outside building.
	K. Install alarm devices in piping systems.
	L. Install hangers and supports for sprinkler system piping according to NFPA 13. Comply with requirements for hanger materials in NFPA 13. In seismic-rated areas, refer to Section 210548 "Vibration and Seismic Controls for Fire-Suppression Piping and...
	M. Install pressure gauges on riser or feed main, at each sprinkler test connection, and at top of each standpipe. Include pressure gauges with connection not less than NPS 1/4 and with soft-metal seated globe valve, arranged for draining pipe between...
	N. Pressurize and check preaction sprinkler system piping and [air-pressure maintenance devices] [air compressors].
	O. Fill sprinkler system piping with water.
	P. Install electric heating cables and pipe insulation on sprinkler piping in areas subject to freezing. Comply with requirements for heating cables in Section 210533 "Heat Tracing for Fire-Suppression Piping" and for piping insulation in Section 2107...
	Q. Install sleeves for piping penetrations of walls, ceilings, and floors. Comply with requirements for sleeves specified in Section 210517 "Sleeves and Sleeve Seals for Fire-Suppression Piping."
	R. Install sleeve seals for piping penetrations of concrete walls and slabs. Comply with requirements for sleeve seals specified in Section 210517 "Sleeves and Sleeve Seals for Fire-Suppression Piping."
	S. Install escutcheons for piping penetrations of walls, ceilings, and floors. Comply with requirements for escutcheons specified in Section 210518 "Escutcheons for Fire-Suppression Piping."

	3.4 JOINT CONSTRUCTION
	A. Install couplings, flanges, flanged fittings, unions, nipples, and transition and special fittings that have finish and pressure ratings same as or higher than system's pressure rating for aboveground applications unless otherwise indicated.
	B. Install unions adjacent to each valve in pipes NPS 2 and smaller.
	C. Install flanges, flange adapters, or couplings for grooved-end piping on valves, apparatus, and equipment having NPS 2-1/2 and larger end connections.
	D. Ream ends of pipes and tubes and remove burrs. Bevel plain ends of steel pipe.
	E. Remove scale, slag, dirt, and debris from inside and outside of pipes, tubes, and fittings before assembly.
	F. Flanged Joints: Select appropriate gasket material in size, type, and thickness suitable for water service. Join flanges with gasket and bolts according to ASME B31.9.
	G. Threaded Joints: Thread pipe with tapered pipe threads according to ASME B1.20.1. Cut threads full and clean using sharp dies. Ream threaded pipe ends to remove burrs and restore full ID. Join pipe fittings and valves as follows:
	1. Apply appropriate tape or thread compound to external pipe threads.
	2. Damaged Threads: Do not use pipe or pipe fittings with threads that are corroded or damaged.

	H. Twist-Locked Joints: Insert plain end of steel pipe into plain-end-pipe fitting. Rotate retainer lugs one-quarter turn or tighten retainer pin.
	I. Steel-Piping, Pressure-Sealed Joints: Join [lightwall] [and] [Schedule 5] steel pipe and steel pressure-seal fittings with tools recommended by fitting manufacturer.
	J. Welded Joints: Construct joints according to AWS D10.12M/D10.12, using qualified processes and welding operators according to "Quality Assurance" Article.
	1. Shop weld pipe joints where welded piping is indicated. Do not use welded joints for galvanized-steel pipe.

	K. Steel-Piping, Cut-Grooved Joints: Cut square-edge groove in end of pipe according to AWWA C606. Assemble coupling with housing, gasket, lubricant, and bolts. Join steel pipe and grooved-end fittings according to AWWA C606 for steel-pipe joints.
	L. Steel-Piping, Roll-Grooved Joints: Roll rounded-edge groove in end of pipe according to AWWA C606. Assemble coupling with housing, gasket, lubricant, and bolts. Join steel pipe and grooved-end fittings according to AWWA C606 for steel-pipe grooved ...
	M. Brazed Joints: Join copper tube and fittings according to CDA's "Copper Tube Handbook," "Brazed Joints" Chapter.
	N. Copper-Tubing Grooved Joints: Roll rounded-edge groove in end of tube according to AWWA C606. Assemble coupling with housing, gasket, lubricant, and bolts. Join copper tube and grooved-end fittings according to AWWA C606 for steel-pipe grooved joints.
	O. Copper-Tubing, Pressure-Sealed Joints: Join copper tube and copper pressure-seal fittings with tools recommended by fitting manufacturer.
	P. Extruded-Tee Connections: Form tee in copper tube according to ASTM F2014. Use tool designed for copper tube; drill pilot hole, form collar for outlet, dimple tube to form seating stop, and braze branch tube into collar.
	Q. Dissimilar-Material Piping Joints: Make joints using adapters compatible with materials of both piping systems.
	R. Plastic-Piping, Solvent-Cement Joints: Clean and dry joining surfaces. Join pipe and fittings according to the following:
	1. Comply with ASTM F402 for safe-handling practice of cleaners, primers, and solvent cements. Apply primer.
	2. CPVC Piping: Join according to ASTM D2846/D2846M Appendix.


	3.5 INSTALLATION OF COVER SYSTEM FOR SPRINKLER PIPING
	A. Install cover system, brackets, and cover components for sprinkler piping according to manufacturer's "Installation Manual" and NFPA 13 or NFPA 13R for supports.

	3.6 INSTALLATION OF VALVES AND SPECIALTIES
	A. Install listed fire-protection valves, trim and drain valves, specialty valves and trim, controls, and specialties according to NFPA 13 and authorities having jurisdiction.
	B. Install listed fire-protection shutoff valves supervised open, located to control sources of water supply except from fire-department connections. Install permanent identification signs indicating portion of system controlled by each valve.
	C. Install check valve in each water-supply connection. Install backflow preventers instead of check valves in potable-water-supply sources.
	D. Specialty Valves:
	1. Install valves in vertical position for proper direction of flow, in main supply to system.
	2. Install alarm valves with bypass check valve and retarding chamber drain-line connection.
	3. Install deluge valves in vertical position, in proper direction of flow, and in main supply to deluge system. Install trim sets for drain, priming level, alarm connections, ball drip valves, pressure gauges, priming chamber attachment, and fill-lin...

	E. Air Vent:
	1. Provide at least one air vent at high point in each wet-pipe sprinkler system in accordance with NFPA 13 requirements. Connect vent into top of fire sprinkler piping.
	2. Provide dielectric union for dissimilar metals, ball valve, and strainer upstream of automatic air vent.
	3. [Pipe from outlet of air vent to drain.]


	3.7 INSTALLATION OF SPRINKLERS
	A. Install sprinklers in suspended ceilings in center of[ narrow dimension of] acoustical ceiling panels.
	B. Install dry-type sprinklers with water supply from heated space. Do not install pendent or sidewall, wet-type sprinklers in areas subject to freezing.
	C. Install sprinklers into flexible, sprinkler hose fittings, and install hose into bracket on ceiling grid.

	3.8 IDENTIFICATION
	A. Install labeling and pipe markers on equipment and piping according to requirements in NFPA 13.
	B. Identify system components, wiring, cabling, and terminals. Comply with requirements for identification specified in Section 260553 "Identification for Electrical Systems."

	3.9 FIELD QUALITY CONTROL
	A. Perform the following tests and inspections with the assistance of a factory-authorized service representative:
	1. Leak Test: After installation, charge systems and test for leaks. Repair leaks and retest until no leaks exist.
	2. Test and adjust controls and safeties. Replace damaged and malfunctioning controls and equipment.
	3. Flush, test, and inspect sprinkler systems according to NFPA 13, "Systems Acceptance" Chapter.
	4. Energize circuits to electrical equipment and devices.
	5. Coordinate with fire-alarm tests. Operate as required.
	6. Coordinate with fire-pump tests. Operate as required.
	7. Verify that equipment hose threads are same as local fire department equipment.

	B. Sprinkler piping system will be considered defective if it does not pass tests and inspections.
	C. Prepare test and inspection reports.

	3.10 CLEANING
	A. Clean dirt and debris from sprinklers.
	B. Only sprinklers with their original factory finish are acceptable. Remove and replace any sprinklers that are painted or have any other finish than their original factory finish.

	3.11 DEMONSTRATION
	A. Engage a factory-authorized service representative to train Owner's maintenance personnel to adjust, operate, and maintain [specialty valves] [and] [pressure-maintenance pumps].

	3.12 PIPING SCHEDULE
	A. Piping between Fire Department Connections and Check Valves: Galvanized, standard-weight steel pipe with [threaded ends, cast-iron threaded fittings, and threaded] [grooved ends, grooved-end fittings, grooved-end-pipe couplings, and grooved] joints.
	B. Sprinkler specialty fittings may be used, downstream of control valves, instead of specified fittings.
	C. Copper-tube, extruded-tee connections may be used for tee branches in copper tubing instead of specified copper fittings. Branch-connection joints must be brazed.
	D. CPVC pipe, [Schedule 40] [Schedule 80] CPVC fittings, and solvent-cemented joints may be used for light-hazard and residential occupancies.
	E. Standard-pressure, wet-pipe sprinkler system, [NPS 2 and smaller], shall be[ one of] the following:
	1. [Standard-weight] [or] [Schedule 30], black-steel pipe with threaded ends; uncoated, gray-iron threaded fittings; and threaded joints.
	2. [Standard-weight] [or] [Schedule 30], galvanized-steel pipe with threaded ends; galvanized, gray-iron threaded fittings; and threaded joints.
	3. [Standard-weight] [or] [Schedule 30], black-steel pipe with plain ends; uncoated, plain-end-pipe fittings; and twist-locked joints.
	4. [Standard-weight] [or] [Schedule 30], galvanized-steel pipe with plain ends; galvanized, plain-end-pipe fittings; and twist-locked joints.
	5. [Standard-weight] [or] [Schedule 30], black-steel pipe with [cut-] [or] [roll-]grooved ends; uncoated, grooved-end fittings for steel piping; grooved-end-pipe couplings for steel piping; and grooved joints.
	6. [Standard-weight] [or] [Schedule 30], galvanized-steel pipe with cut-grooved ends; galvanized, grooved-end fittings for steel piping; grooved-end-pipe couplings for steel piping; and grooved joints.
	7. [Standard-weight] [or] [Schedule 30], black-steel pipe with plain ends; steel welding fittings; and welded joints.
	8. [Thinwall] [Schedule 10] [nonstandard OD, thinwall] [or] [hybrid] black-steel pipe with roll-grooved ends; uncoated, grooved-end fittings for steel piping; grooved-end-pipe couplings for steel piping; and grooved joints.
	9. [Thinwall] [Schedule 10] [or] [hybrid] black-steel pipe with plain ends; uncoated, plain-end-pipe fittings; and twist-locked joints.
	10. [Thinwall] [Schedule 10] [nonstandard OD, thinwall] [or] [hybrid] black-steel pipe with plain ends; welding fittings; and welded joints.
	11. Schedule 5 steel pipe; steel pressure-seal fittings; and pressure-sealed joints.
	12. [Type L] [Type M], hard copper tube with plain ends; [cast-] [or] [wrought-]copper, solder-joint fittings; and brazed joints.
	13. [Type L] [Type M], hard copper tube with plain ends; copper pressure-seal fittings; and pressure-sealed joints.
	14. NPS 2, [Type L] [Type M], hard copper tube with roll-grooved ends; copper, grooved-end fittings; grooved-end-tube couplings; and grooved joints.

	F. Standard-pressure, wet-pipe sprinkler system, [NPS 2-1/2 to NPS 4], shall be[ one of] the following:
	1. [Standard-weight] [or] [Schedule 30], black-steel pipe with threaded ends; uncoated, gray-iron threaded fittings; and threaded joints.
	2. [Standard-weight] [or] [Schedule 30], galvanized-steel pipe with threaded ends; galvanized, gray-iron threaded fittings; and threaded joints.
	3. [Standard-weight] [or] [Schedule 30], black-steel pipe with [cut-] [or] [roll-]grooved ends; uncoated, grooved-end fittings for steel piping; grooved-end-pipe couplings for steel piping; and grooved joints.
	4. [Standard-weight] [or] [Schedule 30], galvanized-steel pipe with cut-grooved ends; galvanized, grooved-end fittings for steel piping; grooved-end-pipe couplings for steel piping; and grooved joints.
	5. [Standard-weight] [or] [Schedule 30], black-steel pipe with plain ends; steel welding fittings; and welded joints.
	6. [Thinwall] [Schedule 10] [nonstandard OD, thinwall] [or] [hybrid] black-steel pipe with roll-grooved ends; uncoated, grooved-end fittings for steel piping; grooved-end-pipe couplings for steel piping; and grooved joints.
	7. [Thinwall] [Schedule 10] [nonstandard OD, thinwall] [or] [hybrid] black-steel pipe with plain ends; welding fittings; and welded joints.
	8. [Type L] [Type M], hard copper tube with plain ends; [cast-] [or] [wrought-]copper, solder-joint fittings; and brazed joints.
	9. [Type L] [Type M], hard copper tube with plain ends; copper pressure-seal fittings; and pressure-sealed joints.
	10. [Type L] [Type M], hard copper tube with roll-grooved ends; copper, grooved-end fittings; grooved-end-tube couplings; and grooved joints.

	G. Standard-pressure, wet-pipe sprinkler system, [NPS 5 and larger], shall be one of the following:
	1. [Standard-weight] [or] [Schedule 30], black-steel pipe with threaded ends; uncoated, gray-iron threaded fittings; and threaded joints.
	2. [Standard-weight] [or] [Schedule 30], galvanized-steel pipe with threaded ends; galvanized, gray-iron threaded fittings; and threaded joints.
	3. [Standard-weight] [or] [Schedule 30], black-steel pipe with [cut-] [or] [roll-]grooved ends; uncoated, grooved-end fittings for steel piping; grooved-end-pipe couplings for steel piping; and grooved joints.
	4. [Standard-weight] [or] [Schedule 30], galvanized-steel pipe with cut-grooved ends; galvanized, grooved-end fittings for steel piping; grooved-end-pipe couplings for steel piping; and grooved joints.
	5. [Standard-weight] [or] [Schedule 30], black-steel pipe with plain ends; steel welding fittings; and welded joints.
	6. [Thinwall] [Schedule 10] [or] [hybrid] black-steel pipe with roll-grooved ends; uncoated, grooved-end fittings for steel piping; grooved-end-pipe couplings for steel piping; and grooved joints.
	7. [Thinwall] [Schedule 10] [or] [hybrid] black-steel pipe with plain ends; welding fittings; and welded joints.
	8. [Type L] [Type M], hard copper tube with plain ends; [cast-] [or] [wrought-]copper, solder-joint fittings; and brazed joints.
	9. [Type L] [Type M], hard copper tube with roll-grooved ends; copper, grooved-end fittings; grooved-end-tube couplings; and grooved joints.

	H. High-pressure, wet-pipe sprinkler system, [NPS 4 and smaller], shall be one of the following:
	1. [Standard-weight] [or] [Schedule 30], galvanized-steel pipe with threaded ends; galvanized, gray-iron threaded fittings; and threaded joints.
	2. [Standard-weight] [or] [Schedule 30], galvanized-steel pipe with cut-grooved ends; galvanized, grooved-end fittings for steel piping; grooved-end-pipe couplings for steel piping; and grooved joints.
	3. [Standard-weight] [or] [Schedule 30], black-steel pipe with plain ends; steel welding fittings; and welded joints.
	4. [Thinwall] [Schedule 10] [or] [hybrid] black-steel pipe with plain ends; welding fittings; and welded joints.

	I. High-pressure, wet-pipe sprinkler system, [NPS 5 and larger], shall be one of the following:
	1. [Standard-weight] [or] [Schedule 30], galvanized-steel pipe with threaded ends; galvanized, gray-iron threaded fittings; and threaded joints.
	2. [Standard-weight] [or] [Schedule 30], galvanized-steel pipe with cut-grooved ends; galvanized, grooved-end fittings for steel piping; grooved-end-pipe couplings for steel piping; and grooved joints.
	3. [Standard-weight] [or] [Schedule 30], black-steel pipe with plain ends; steel welding fittings; and welded joints.
	4. [Thinwall] [Schedule 10] [or] [hybrid] black-steel pipe with plain ends; welding fittings; and welded joints.


	3.13 SPRINKLER SCHEDULE
	A. Use sprinkler types in subparagraphs below for the following applications:
	1. Rooms without Ceilings:  Upright sprinklers.
	2. Rooms with Suspended Ceilings: [Pendent sprinklers] [Recessed sprinklers] [Flush sprinklers] [Concealed sprinklers] [Pendent, recessed, flush, and concealed sprinklers as indicated].
	3. Wall Mounting: Sidewall sprinklers.
	4. Spaces Subject to Freezing: [Upright sprinklers] [Pendent, dry sprinklers] [Sidewall, dry sprinklers] [Upright, pendent, dry sprinklers; and sidewall, dry sprinklers as indicated].
	5. Deluge-Sprinkler Systems:  Upright and pendent, open sprinklers.
	6. Special Applications: [Extended-coverage, flow-control, and quick-response sprinklers where indicated] [Attic sprinklers] [Combustible concealed space sprinklers] [Institutional space sprinklers].

	B. Provide sprinkler types in subparagraphs below with finishes indicated.
	1. Concealed Sprinklers: Rough brass, with factory-painted white cover plate.
	2. Flush Sprinklers: Bright chrome, with painted white escutcheon.
	3. Recessed Sprinklers: Bright chrome, with bright chrome escutcheon.
	4. Residential Sprinklers: Dull chrome.
	5. Upright, Pendent, and Sidewall Sprinklers: Chrome plated in finished spaces exposed to view; rough bronze in unfinished spaces not exposed to view; wax coated where exposed to acids, chemicals, or other corrosive fumes.




	220523.12 FL - Ball Valves for Plumbing Piping
	PART 1 -  GENERAL
	1.1 SUMMARY
	A. Section Includes:
	1. Brass ball valves.
	2. Bronze ball valves.


	1.2 ACTION SUBMITTALS
	A. Product Data: For each type of valve.

	1.3 DELIVERY, STORAGE, AND HANDLING
	A. Prepare valves for shipping as follows:
	1. Protect internal parts against rust and corrosion.
	2. Protect threads, flange faces, and soldered ends.
	3. Set ball valves open to minimize exposure of functional surfaces.

	B. Use the following precautions during storage:
	1. Maintain valve end protection.
	2. Store valves indoors and maintain at higher-than-ambient-dew-point temperature. If outdoor storage is necessary, store valves off the ground in watertight enclosures.

	C. Use sling to handle large valves; rig sling to avoid damage to exposed parts. Do not use operating handles or stems as lifting or rigging points.


	PART 2 -  PRODUCTS
	2.1 SOURCE LIMITATIONS
	A. Obtain each type of valve from single source from single manufacturer.

	2.2 PERFORMANCE REQUIREMENTS
	A. Standards:
	1. Domestic water valves intended to convey or dispense water for human consumption must comply with the SDWA, requirements of authorities having jurisdiction, and NSF 61 and NSF 372, or must be certified to be in compliance with NSF 61 and NSF 372 (b...

	B. ASME Compliance:
	1. ASME B1.20.1 for threads for threaded end valves.
	2. ASME B16.1 for flanges on iron valves.
	3. ASME B16.5 for flanges on steel valves.
	4. ASME B16.10 and ASME B16.34 for ferrous valve dimensions and design criteria.
	5. ASME B16.18 for cast copper solder-joint connections.
	6. ASME B16.22 for wrought copper and copper alloy solder-joint connections.
	7. ASME B16.34 for flanged and threaded end connections
	8. ASME B31.9 for building services piping valves.

	C. Provide bronze valves made with dezincification-resistant materials. Bronze valves made with copper alloy (brass) containing more than 15 percent zinc are not permitted.
	D. Valve Pressure-Temperature Ratings: Not less than indicated and as required for system pressures and temperatures.
	E. Valve Sizes: Same as upstream piping unless otherwise indicated.
	F. Valve Actuator Type:
	1. Gear Actuator: For quarter-turn valves NPS 4 and larger.
	2. Hand Lever: For quarter-turn valves smaller than NPS 4.

	G. Valves in Insulated Piping:
	1. Provide 2-inch extended neck stems.
	2. Extended operating handles with nonthermal-conductive covering material and protective sleeves that allow operation of valves without breaking vapor seals or disturbing insulation.
	3. Memory stops that are fully adjustable after insulation is applied.


	2.3 BRASS BALL VALVES
	A. Brass Ball Valves, One Piece, Threaded Ends:
	1. Manufacturers: Subject to compliance with requirements, available manufacturers offering products that may be incorporated into the Work include, but are not limited to the following:
	a. KITZ Corporation.
	b. WATTS.

	2. Standard: MSS SP-110, MSS SP-145.
	3. CWP Rating: 400 psig.
	4. Body Design: One piece.
	5. Body Material: Forged brass or bronze.
	6. Ends: Threaded.
	7. Seats: PTFE.
	8. Stem: Brass or stainless steel.
	9. Ball: Chrome-plated brass or stainless steel.
	10. Port: Reduced.

	B. Brass Ball Valves, Two Piece with Full Port and Brass Trim, Threaded or Soldered Ends:
	1. Manufacturers: Subject to compliance with requirements, available manufacturers offering products that may be incorporated into the Work include, but are not limited to the following:
	a. A.Y. McDonald Mfg. Co.
	b. American Valve, Inc.
	c. Apollo Valves; a part of Aalberts Integrated Piping Systems.
	d. Bray International, Inc.
	e. Center Line; a Crane Co. brand.
	f. DynaQuip Controls.
	g. FNW; Ferguson Enterprises, Inc.
	h. Hammond Valve.
	i. Jenkins Valves; a Crane Co. brand.
	j. Jomar Valve.
	k. KITZ Corporation.
	l. Lance Valves.
	m. Legend Valve & Fitting, Inc.
	n. Marwin Valve; Richards Industries.
	o. Milwaukee Valve Company.
	p. Red-White Valve Corp.
	q. Stockham; a Crane Co. brand.
	r. Viega LLC.
	s. WATTS.

	2. Standard: MSS SP-110; MSS SP-145.
	3. CWP Rating: 600 psig.
	4. Body Design: Two piece.
	5. Body Material: Forged brass.
	6. Ends: Threaded or soldered.
	7. Seats: PTFE.
	8. Stem: Brass.
	9. Ball: Chrome-plated brass.
	10. Port: Full.

	C. Brass Ball Valves, Two Piece with Full Port and Brass Trim, Press Ends:
	1. Manufacturers: Subject to compliance with requirements, available manufacturers offering products that may be incorporated into the Work include, but are not limited to the following:
	a. Apollo Valves; a part of Aalberts Integrated Piping Systems.
	b. Milwaukee Valve Company.
	c. Viega LLC.
	d. WATTS.

	2. Standard: MSS SP-110; MSS SP-145; IAPMO/ANSI Z1157.
	3. CWP Rating: Minimum 200 psig.
	4. Body Design: Two piece.
	5. Body Material: Forged brass.
	6. Ends: Press.
	7. Press-End Connections Rating: Minimum 200 psig.
	8. Seats: PTFE or RPTFE.
	9. Stem: Brass.
	10. Ball: Chrome-plated brass.
	11. Port: Full.
	12. O-Ring Seal: Buna-N or EPDM.

	D. Brass Ball Valves, Two Piece with Full Port and Stainless-Steel Trim, Threaded or Soldered Ends:
	1. Manufacturers: Subject to compliance with requirements, available manufacturers offering products that may be incorporated into the Work include, but are not limited to the following:
	a. A.Y. McDonald Mfg. Co.
	b. American Valve, Inc.
	c. Apollo Valves; a part of Aalberts Integrated Piping Systems.
	d. FNW; Ferguson Enterprises, Inc.
	e. Hammond Valve.
	f. Jenkins Valves; a Crane Co. brand.
	g. Jomar Valve.
	h. KITZ Corporation.
	i. Lance Valves.
	j. Legend Valve & Fitting, Inc.
	k. Marwin Valve; Richards Industries.
	l. Milwaukee Valve Company.
	m. Red-White Valve Corp.
	n. Stockham; a Crane Co. brand.
	o. Viega LLC.
	p. WATTS.

	2. Standard: MSS SP-110; MSS SP-145.
	3. CWP Rating: 600 psig.
	4. Body Design: Two piece.
	5. Body Material: Forged brass.
	6. Ends: Threaded or soldered.
	7. Seats: PTFE.
	8. Stem: Stainless steel.
	9. Ball: Stainless steel, vented.
	10. Port: Full.

	E. Brass Ball Valves, Two Piece with Full Port and Stainless-Steel Trim, Press Ends:
	1. Manufacturers: Subject to compliance with requirements, available manufacturers offering products that may be incorporated into the Work include, but are not limited to the following:
	a. American Valve, Inc.
	b. Apollo Valves; a part of Aalberts Integrated Piping Systems.
	c. Center Line; a Crane Co. brand.
	d. FNW; Ferguson Enterprises, Inc.
	e. Hammond Valve.
	f. Jomar Valve.
	g. Lance Valves.
	h. Legend Valve & Fitting, Inc.
	i. Milwaukee Valve Company.
	j. NIBCO INC.
	k. Red-White Valve Corp.
	l. Stockham; a Crane Co. brand.
	m. Viega LLC.
	n. WATTS.

	2. Standard: MSS SP-110; MSS SP-145; IAPMO/ANSI Z1157.
	3. CWP Rating: Minimum 200 psig.
	4. Body Design: Two piece.
	5. Body Material: Forged brass.
	6. Ends: Press.
	7. Press-End Connections Rating: Minimum 200 psig.
	8. Seats: PTFE or RPTFE.
	9. Stem: Stainless steel.
	10. Ball: Stainless steel, vented.
	11. Port: Full.
	12. O-Ring Seal: Buna-N or EPDM.

	F. Brass Ball Valves, Two Piece with Regular Port and Brass Trim, Threaded or Soldered Ends:
	1. Manufacturers: Subject to compliance with requirements, available manufacturers offering products that may be incorporated into the Work include, but are not limited to the following:
	a. A.Y. McDonald Mfg. Co.
	b. American Valve, Inc.
	c. Apollo Valves; a part of Aalberts Integrated Piping Systems.
	d. Center Line; a Crane Co. brand.
	e. FNW; Ferguson Enterprises, Inc.
	f. Hammond Valve.
	g. Jomar Valve.
	h. KITZ Corporation.
	i. Lance Valves.
	j. Legend Valve & Fitting, Inc.
	k. Milwaukee Valve Company.
	l. Red-White Valve Corp.
	m. Stockham; a Crane Co. brand.
	n. Viega LLC.
	o. WATTS.

	2. Standard: MSS SP-110; MSS SP-145.
	3. CWP Rating: 600 psig.
	4. Body Design: Two piece.
	5. Body Material: Forged brass.
	6. Ends: Threaded or soldered.
	7. Seats: PTFE.
	8. Stem: Brass.
	9. Ball: Chrome-plated brass.
	10. Port: Regular.

	G. Brass Ball Valves, Two Piece with Regular Port and Stainless-Steel Trim, Threaded or Soldered Ends:
	1. Manufacturers: Subject to compliance with requirements, available manufacturers offering products that may be incorporated into the Work include, but are not limited to the following:
	a. A.Y. McDonald Mfg. Co.
	b. American Valve, Inc.
	c. Apollo Valves; a part of Aalberts Integrated Piping Systems.
	d. Center Line; a Crane Co. brand.
	e. FNW; Ferguson Enterprises, Inc.
	f. Hammond Valve.
	g. Jamesbury; Metso.
	h. Jomar Valve.
	i. KITZ Corporation.
	j. Lance Valves.
	k. Legend Valve & Fitting, Inc.
	l. Marwin Valve; Richards Industries.
	m. Milwaukee Valve Company.
	n. Red-White Valve Corp.
	o. Stockham; a Crane Co. brand.
	p. Viega LLC.
	q. WATTS.

	2. Standard: MSS SP-110; MSS SP-145.
	3. CWP Rating: 600 psig.
	4. Body Design: Two piece.
	5. Body Material: Brass or bronze.
	6. Ends: Threaded or soldered.
	7. Seats: PTFE.
	8. Stem: Stainless steel.
	9. Ball: Stainless steel, vented.
	10. Port: Regular.

	H. Brass Ball Valves, Three Piece with Full Port and Brass Trim, Threaded or Soldered Ends:
	1. Manufacturers: Subject to compliance with requirements, available manufacturers offering products that may be incorporated into the Work include, but are not limited to the following:
	a. Jomar Valve.
	b. Marwin Valve; Richards Industries.
	c. WATTS.

	2. Standard: MSS SP-110; MSS SP-145.
	3. CWP Rating: 600 psig.
	4. Body Design: Three piece.
	5. Body Material: Forged brass.
	6. Ends: Threaded or soldered.
	7. Seats: PTFE.
	8. Stem: Brass.
	9. Ball: Chrome-plated brass.
	10. Port: Full.

	I. Brass Ball Valves, Three Piece with Full Port and Stainless-Steel Trim, Threaded or Soldered Ends:
	1. Manufacturers: Subject to compliance with requirements, available manufacturers offering products that may be incorporated into the Work include, but are not limited to the following:
	a. Bray International, Inc.
	b. DynaQuip Controls.
	c. Marwin Valve; Richards Industries.

	2. Standard: MSS SP-110; MSS SP-145.
	3. CWP Rating: 600 psig.
	4. Body Design: Three piece.
	5. Body Material: Forged brass.
	6. Ends: Threaded or soldered.
	7. Seats: PTFE.
	8. Stem: Stainless steel.
	9. Ball: Stainless steel, vented.
	10. Port: Full.


	2.4 BRONZE BALL VALVES
	A. Bronze Ball Valves, One Piece with Bronze Trim, Threaded Ends:
	1. Manufacturers: Subject to compliance with requirements, available manufacturers offering products that may be incorporated into the Work include, but are not limited to the following:
	a. NIBCO INC.
	b. WATTS.

	2. Standard: MSS SP-110; MSS SP-145.
	3. CWP Rating: 400 psig.
	4. Body Design: One piece.
	5. Body Material: Bronze.
	6. Ends: Threaded.
	7. Seats: PTFE.
	8. Stem: Bronze.
	9. Ball: Chrome-plated brass.
	10. Port: Reduced.

	B. Bronze Ball Valves, One Piece with Stainless Steel Trim, Threaded Ends:
	1. Manufacturers: Subject to compliance with requirements, available manufacturers offering products that may be incorporated into the Work include, but are not limited to the following:
	a. NIBCO INC.
	b. WATTS.

	2. Standard: MSS SP-110; MSS SP-145.
	3. CWP Rating: 600 psig.
	4. Body Design: One piece.
	5. Body Material: Bronze.
	6. Ends: Threaded.
	7. Seats: PTFE.
	8. Stem: Stainless steel.
	9. Ball: Stainless steel, vented.
	10. Port: Reduced.

	C. Bronze Ball Valves, Two Piece with Full Port, and Bronze or Brass Trim, Threaded or Soldered Ends:
	1. Manufacturers: Subject to compliance with requirements, available manufacturers offering products that may be incorporated into the Work include, but are not limited to the following:
	a. Apollo Valves; a part of Aalberts Integrated Piping Systems.
	b. Center Line; a Crane Co. brand.
	c. Hammond Valve.
	d. Jenkins Valves; a Crane Co. brand.
	e. Milwaukee Valve Company.
	f. NIBCO INC.
	g. Red-White Valve Corp.
	h. Stockham; a Crane Co. brand.
	i. Viega LLC.
	j. WATTS.
	k. Zurn Industries, LLC.

	2. Standard: MSS SP-110; MSS SP-145.
	3. CWP Rating: 600 psig.
	4. Body Design: Two piece.
	5. Body Material: Bronze.
	6. Ends: Threaded or soldered.
	7. Seats: PTFE.
	8. Stem: Bronze or brass.
	9. Ball: Chrome-plated brass.
	10. Port: Full.

	D. Bronze Ball Valves, Two Piece with Full Port, and Bronze or Brass Trim, Press Ends:
	1. Manufacturers: Subject to compliance with requirements, available manufacturers offering products that may be incorporated into the Work include, but are not limited to the following:
	a. Apollo Valves; a part of Aalberts Integrated Piping Systems.
	b. Center Line; a Crane Co. brand.
	c. Hammond Valve.
	d. Milwaukee Valve Company.
	e. NIBCO INC.
	f. Red-White Valve Corp.
	g. Stockham; a Crane Co. brand.
	h. Viega LLC.
	i. Zurn Industries, LLC.

	2. Standard: MSS SP-110; MSS SP-145; IAPMO/ANSI Z1157.
	3. CWP Rating: Minimum 200 psig.
	4. Body Design: Two piece.
	5. Body Material: Bronze.
	6. Ends: Press.
	7. Press-End Connections Rating: Minimum 200 psig.
	8. Seats: PTFE or RTPFE.
	9. Stem: Bronze or brass.
	10. Ball: Chrome-plated brass.
	11. Port: Full.
	12. O-Ring Seal: EPDM or Buna-N.

	E. Bronze Ball Valves, Two Piece with Full Port and Stainless-Steel Trim, Threaded or Soldered Ends:
	1. Manufacturers: Subject to compliance with requirements, available manufacturers offering products that may be incorporated into the Work include, but are not limited to the following:
	a. Apollo Valves; a part of Aalberts Integrated Piping Systems.
	b. Center Line; a Crane Co. brand.
	c. DynaQuip Controls.
	d. Hammond Valve.
	e. Jenkins Valves; a Crane Co. brand.
	f. Milwaukee Valve Company.
	g. NIBCO INC.
	h. Red-White Valve Corp.
	i. Stockham; a Crane Co. brand.
	j. Viega LLC.
	k. WATTS.

	2. Standard: MSS SP-110; MSS SP-145.
	3. CWP Rating: 600 psig.
	4. Body Design: Two piece.
	5. Body Material: Bronze.
	6. Ends: Threaded or soldered.
	7. Seats: PTFE.
	8. Stem: Stainless steel.
	9. Ball: Stainless steel, vented.
	10. Port: Full.

	F. Bronze Ball Valves, Two Piece with Regular Port and Bronze or Brass Trim, Threaded Ends:
	1. Manufacturers: Subject to compliance with requirements, available manufacturers offering products that may be incorporated into the Work include, but are not limited to the following:
	a. American Valve, Inc.
	b. Apollo Valves; a part of Aalberts Integrated Piping Systems.
	c. Center Line; a Crane Co. brand.
	d. DynaQuip Controls.
	e. Hammond Valve.
	f. Jenkins Valves; a Crane Co. brand.
	g. Lance Valves.
	h. Milwaukee Valve Company.
	i. NIBCO INC.
	j. Red-White Valve Corp.
	k. Stockham; a Crane Co. brand.
	l. Viega LLC.

	2. Standard: MSS SP-110; MSS SP-145.
	3. CWP Rating: 600 psig.
	4. Body Design: Two piece.
	5. Body Material: Bronze.
	6. Ends: Threaded.
	7. Seats: PTFE.
	8. Stem: Bronze or brass.
	9. Ball: Chrome-plated brass.
	10. Port: Regular.

	G. Bronze Ball Valves, Two Piece with Regular Port and Stainless-Steel Trim, Threaded Ends:
	1. Manufacturers: Subject to compliance with requirements, available manufacturers offering products that may be incorporated into the Work include, but are not limited to the following:
	a. Apollo Valves; a part of Aalberts Integrated Piping Systems.
	b. Center Line; a Crane Co. brand.
	c. DynaQuip Controls.
	d. Hammond Valve.
	e. Jenkins Valves; a Crane Co. brand.
	f. Milwaukee Valve Company.
	g. NIBCO INC.
	h. Red-White Valve Corp.
	i. Stockham; a Crane Co. brand.
	j. Viega LLC.

	2. Standard: MSS SP-110; MSS SP-145.
	3. CWP Rating: 600 psig.
	4. Body Design: Two piece.
	5. Body Material: Bronze.
	6. Ends: Threaded.
	7. Seats: PTFE.
	8. Stem: Stainless steel.
	9. Ball: Stainless steel, vented.
	10. Port: Regular.

	H. Bronze Ball Valves, Three Piece with Full Port and Bronze or Brass Trim, Threaded Ends:
	1. Manufacturers: Subject to compliance with requirements, available manufacturers offering products that may be incorporated into the Work include, but are not limited to the following:
	a. Apollo Valves; a part of Aalberts Integrated Piping Systems.
	b. WATTS.

	2. Standard: MSS SP-110; MSS SP-145.
	3. CWP Rating: 600 psig.
	4. Body Design: Three piece.
	5. Body Material: Bronze.
	6. Ends: Threaded.
	7. Seats: PTFE.
	8. Stem: Bronze or brass.
	9. Ball: Chrome-plated brass.
	10. Port: Full.

	I. Bronze Ball Valves, Three Piece with Full Port and Stainless-Steel Trim, Threaded Ends:
	1. Manufacturers: Subject to compliance with requirements, available manufacturers offering products that may be incorporated into the Work include, but are not limited to the following:
	a. Apollo Valves; a part of Aalberts Integrated Piping Systems.
	b. DynaQuip Controls.
	c. NIBCO INC.

	2. Standard: MSS SP-110; MSS SP-145.
	3. CWP Rating: 600 psig.
	4. Body Design: Three piece.
	5. Body Material: Bronze.
	6. Ends: Threaded.
	7. Seats: PTFE.
	8. Stem: Stainless steel.
	9. Ball: Stainless steel, vented.
	10. Port: Full.

	J. Bronze Ball Valves, Three Piece with Regular Port and Bronze or Brass Trim, Threaded or Soldered Ends:
	1. Manufacturers: Subject to compliance with requirements, available manufacturers offering products that may be incorporated into the Work include, but are not limited to the following:
	a. Apollo Valves; a part of Aalberts Integrated Piping Systems.
	b. NIBCO INC.

	2. Standard: MSS SP-110; MSS SP-145.
	3. CWP Rating: 600 psig.
	4. Body Design: Three piece.
	5. Body Material: Bronze.
	6. Ends: Threaded or soldered.
	7. Seats: PTFE.
	8. Stem: Bronze.
	9. Ball: Chrome-plated brass.
	10. Port: Regular.

	K. Bronze Ball Valves, Three Piece with Regular Port and Stainless-Steel Trim, Threaded or Soldered Ends:
	1. Manufacturers: Subject to compliance with requirements, available manufacturers offering products that may be incorporated into the Work include, but are not limited to the following:
	a. Apollo Valves; a part of Aalberts Integrated Piping Systems.
	b. NIBCO INC.

	2. Standard: MSS SP-110; MSS SP-145.
	3. CWP Rating: 600 psig.
	4. Body Design: Three piece.
	5. Body Material: Bronze.
	6. Ends: Threaded or soldered.
	7. Seats: PTFE.
	8. Stem: Stainless steel.
	9. Ball: Stainless steel, vented.
	10. Port: Regular.

	L. Bronze Ball Valves, Two Piece, Safety-Exhaust, Threaded Ends:
	1. Manufacturers: Subject to compliance with requirements, available manufacturers offering products that may be incorporated into the Work include, but are not limited to the following:
	a. Apollo Valves; a part of Aalberts Integrated Piping Systems.
	b. DynaQuip Controls.
	c. Lance Valves.

	2. Standard: MSS SP-110; MSS SP-145.
	3. CWP Rating: 600 psig.
	4. Body Design: Two piece.
	5. Body Material: Bronze, ASTM B584, Alloy C844.
	6. Ends: Threaded.
	7. Seats: PTFE.
	8. Stem: Stainless steel.
	9. Ball: Chrome-plated brass, with exhaust vent opening for pneumatic applications.
	10. Port: Full.



	PART 3 -  EXECUTION
	3.1 EXAMINATION
	A. Examine valve interior for cleanliness, freedom from foreign matter, and corrosion. Remove special packing materials, such as blocks, used to prevent disc movement during shipping and handling.
	B. Operate valves in positions from fully open to fully closed. Examine guides and seats made accessible by such operations.
	C. Examine threads on valve and mating pipe for form and cleanliness.
	D. Examine mating flange faces for conditions that might cause leakage. Check bolting for proper size, length, and material. Verify that gasket is of proper size, that its material composition is suitable for service, and that it is free from defects ...
	E. Do not attempt to repair defective valves; replace with new valves. Remove defective valves from site.

	3.2 INSTALLATION OF VALVES
	A. Install valves with unions or flanges at each piece of equipment arranged to allow space for service, maintenance, and equipment removal without system shutdown.
	B. Provide support to piping adjacent to valves such that no force is imposed upon valves.
	C. Locate valves for easy access.
	D. For valves in horizontal piping, install valves with stem at or above center of pipe.
	E. Install valves in position to allow full valve actuation movement.
	F. Valve Tags: Comply with requirements in Section 220553 "Identification for Plumbing Piping and Equipment" for valve tags and schedules.
	G. Adhere to manufacturer's written installation instructions. When soldering or brazing valves, do not heat valves above maximum permitted temperature. Do not use solder with melting point temperature above valve manufacturer's recommended maximum.

	3.3 ADJUSTING
	A. Adjust or replace valve packing after piping systems have been tested and put into service, but before final adjusting and balancing. Replace valves exhibiting leakage.

	3.4 GENERAL REQUIREMENTS FOR VALVE APPLICATIONS
	A. If valves with specified CWP ratings are unavailable, provide the same types of valves with higher CWP ratings.
	B. Select valves with the following end connections:
	1. For Copper Tubing, NPS 2 and Smaller: Threaded ends except where solder-joint valve-end option or press-end option is indicated in valve schedules below.
	2. For Copper Tubing, NPS 2-1/2 to NPS 4: Flanged ends except where threaded valve-end option is indicated in valve schedules below.
	3. For Copper Tubing, NPS 5 and Larger: Flanged ends.
	4. For Steel Piping, NPS 2 and Smaller: Threaded ends.
	5. For Steel Piping, NPS 2-1/2 to NPS 4: Flanged ends except where threaded valve-end option is indicated in valve schedules below.
	6. For Steel Piping, NPS 5 and Larger: Flanged ends.


	3.5 LOW-PRESSURE, COMPRESSED-AIR VALVE SCHEDULE - 150 PSIG OR LESS
	A. Pipe NPS 2 and Smaller:
	1. Bronze and Brass Valves: May be provided with solder-joint ends instead of threaded ends.
	2. Brass ball valves, one piece.
	3. Bronze ball valves, one piece with [bronze] [stainless steel] trim.
	4. Brass ball valves, two piece with [full] [regular] port, and [brass] [stainless steel] trim.
	5. Bronze ball valves, two piece with [full] [regular] port, and [bronze or brass] [stainless steel] trim.
	6. Brass ball valves, three piece with full port, and [brass] [stainless steel] trim.
	7. Bronze ball valve, three piece with full port, and [bronze or brass] [stainless steel] trim.
	8. Bronze ball valves, two piece with regular port, and [bronze] [stainless steel] trim.

	B. Pipe NPS 2-1/2 and Larger:
	1. Steel and Iron Valves, NPS 2-1/2 to NPS 4: May be provided with threaded ends instead of flanged ends.
	2. Steel ball valves, Class 150 with [full] [regular] port.
	3. Iron ball valves, Class 150.


	3.6 HIGH-PRESSURE, COMPRESSED-AIR VALVE SCHEDULE - 150 TO 200 PSIG
	A. Pipe NPS 2 and Smaller:
	1. Bronze and Brass Valves: May be provided with solder-joint ends instead of threaded ends.
	2. Brass ball valve.
	3. Bronze ball valve, one piece with [bronze] [stainless steel] trim.
	4. Brass ball valves, two piece with [full] [regular] port, and [brass] [stainless steel] trim.
	5. Bronze ball valves, two piece with [full] [regular] port, and [bronze or brass] [stainless steel] trim.
	6. Brass ball valves, three piece with full port, and [brass] [stainless steel] trim.
	7. Bronze ball valves, three piece with full port, and [bronze or brass] [stainless steel] trim.
	8. Bronze ball valves, two piece with regular port, and [bronze] [stainless steel] trim.

	B. Pipe NPS 2-1/2 and Larger:
	1. Steel and Iron Valves, NPS 2-1/2 to NPS 4: May be provided with threaded ends instead of flanged ends.
	2. Steel ball valves, Class 150 with [full] [regular] port.
	3. Iron ball valves, Class 150.


	3.7 DOMESTIC HOT- AND COLD-WATER VALVE SCHEDULE
	A. Pipe NPS 2 and Smaller:
	1. Brass ball valve, one piece. Provide with [threaded] [solder] [or] [press-connection]-joint ends.
	2. Bronze ball valve, one piece with [bronze] [stainless steel] trim. Provide with [threaded] [solder] [or] [press-connection]-joint ends.
	3. Brass ball valves, two piece with [full] [regular] port, and [brass] [stainless steel] trim. Provide with [threaded] [solder] [or] [press-connection]-joint ends.
	4. Bronze ball valves, two piece with [full] [regular] port, and [bronze or brass] [stainless steel] trim. Provide with [threaded] [solder] [or] [press-connection]-joint ends.
	5. Brass ball valves, three piece with full port, and [brass] [stainless steel] trim.
	6. Bronze ball valves, three piece with full port, and [bronze or brass] [stainless steel] trim.
	7. Bronze ball valves, two piece with regular port, and [bronze] [stainless steel] trim.
	8. Stainless steel ball valves with [threaded] [or] [press-connection]-joint ends.

	B. Pipe NPS 2-1/2 and Larger:
	1. Steel and Iron Valves, NPS 2-1/2 to NPS 4: May be provided with threaded ends instead of flanged ends.
	2. Steel ball valves, Class 150 with [full] [regular] port.
	3. Iron ball valves, Class 150.
	4. Stainless steel ball valves with flanged ends.




	220529 FL - Hangers and Supports for Plumbing Piping and Equipment
	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. Section Includes:
	1. Metal pipe hangers and supports.
	2. Trapeze pipe hangers.
	3. Fiberglass pipe hangers.
	4. Metal framing systems.
	5. Fiberglass strut systems.
	6. Thermal hanger-shield inserts.
	7. Fastener systems.
	8. Pipe stands.
	9. Pipe-positioning systems.
	10. Equipment supports.


	1.3 ACTION SUBMITTALS
	A. Product Data: For each type of product.
	B. Shop Drawings: Show fabrication and installation details and include calculations for the following:
	1. Trapeze pipe hangers.
	2. Metal framing systems.
	3. Fiberglass strut systems.
	4. Pipe stands.
	5. Equipment supports.

	C. Delegated-Design Submittal: For trapeze hangers indicated to comply with performance requirements and design criteria, including analysis data signed and sealed by the qualified professional engineer responsible for their preparation.
	1. Detail fabrication and assembly of trapeze hangers.
	2. Include design calculations for designing trapeze hangers.


	1.4 INFORMATIONAL SUBMITTALS
	A. Welding certificates.

	1.5 QUALITY ASSURANCE
	A. Structural-Steel Welding Qualifications: Qualify procedures and personnel according to AWS D1.1/D1.1M.
	B. Pipe Welding Qualifications: Qualify procedures and operators according to 2015 ASME Boiler and Pressure Vessel Code, Section IX.


	PART 2 -  PRODUCTS
	2.1 PERFORMANCE REQUIREMENTS
	A. Delegated Design: Engage a qualified professional engineer, as defined in Section 014000 "Quality Requirements," to design trapeze pipe hangers and equipment supports.
	B. Structural Performance: Hangers and supports for plumbing piping and equipment shall withstand the effects of gravity loads and stresses within limits and under conditions indicated according to ASCE/SEI 7.
	1. Design supports for multiple pipes, including pipe stands, capable of supporting combined weight of supported systems, system contents, and test water.
	2. Design equipment supports capable of supporting combined operating weight of supported equipment and connected systems and components.
	3. Design seismic-restraint hangers and supports for piping and equipment and obtain approval from authorities having jurisdiction.


	2.2 METAL PIPE HANGERS AND SUPPORTS
	A. Carbon-Steel Pipe Hangers and Supports:
	1. Description: MSS SP-58, Types 1 through 58, factory-fabricated components.
	2. Galvanized Metallic Coatings: Pregalvanized, hot-dip galvanized, or electro-galvanized.
	3. Nonmetallic Coatings: Plastic coated or epoxy powder coated.
	4. Padded Hangers: Hanger with fiberglass or other pipe insulation pad or cushion to support bearing surface of piping.
	5. Hanger Rods: Continuous-thread rod, nuts, and washer made of [carbon steel] [stainless steel].

	B. Stainless-Steel Pipe Hangers and Supports:
	1. Description: MSS SP-58, Types 1 through 58, factory-fabricated components.
	2. Padded Hangers: Hanger with fiberglass or other pipe insulation pad or cushion to support bearing surface of piping.
	3. Hanger Rods: Continuous-thread rod, nuts, and washer made of [stainless steel].

	C. Copper Pipe and Tube Hangers:
	1. Description: MSS SP-58, Types 1 through 58, copper-coated-steel, factory-fabricated components.
	2. Hanger Rods: Continuous-thread rod, nuts, and washer made of [copper-coated steel] [stainless steel].


	2.3 TRAPEZE PIPE HANGERS
	A. Description: MSS SP-58, Type 59, shop- or field-fabricated pipe-support assembly, made from structural-carbon-steel shapes, with MSS SP-58 carbon-steel hanger rods, nuts, saddles, and U-bolts.

	2.4 FIBERGLASS PIPE HANGERS
	A. Clevis-Type, Fiberglass Pipe Hangers:
	1. Description: Similar to MSS SP-58, Type 1 steel pipe hanger, except hanger is made of fiberglass or fiberglass-reinforced resin.
	2. Hanger Rods: Continuous-thread rod, washer, and nuts made of stainless steel.
	3. Flammability: ASTM D635, ASTM E84, UL 94.

	B. Strap-Type, Fiberglass Pipe Hangers:
	1. Description: Similar to MSS SP-58, Type 9 or Type 10 steel pipe hanger, except hanger is made of fiberglass-reinforced resin.
	a. Flammability: ASTM D635, ASTM E84, UL 94.

	2. Hanger Rod and Fittings: Continuous-thread rod, washer, and nuts made of [stainless steel].


	2.5 METAL FRAMING SYSTEMS
	A. MFMA Manufacturer Metal Framing Systems:
	1. Manufacturers: Subject to compliance with requirements, available manufacturers offering products that may be incorporated into the Work include, but are not limited to the following:
	a. ABB, Electrification Business.
	b. Cooper B-line; brand of Eaton, Electrical Sector.
	c. Flex-Strut Inc.
	d. G-Strut.
	e. Gregory GSTRUT.
	f. Haydon Corporation.
	g. Rocket Rack; Robroy Industries.
	h. Unistrut; Atkore International.
	i. Wesanco, Inc.

	2. Description: Shop- or field-fabricated pipe-support assembly, made of steel channels, accessories, fittings, and other components for supporting multiple parallel pipes.
	3. Standard: Comply with MFMA-4, factory-fabricated components for field assembly.
	4. Channels: Continuous slotted [carbon-steel] [stainless-steel, Type 304] [stainless-steel, Type 316] [extruded-aluminum] channel with inturned lips.
	5. Channel Width: Selected for applicable load criteria.
	6. Channel Nuts: Formed or stamped nuts or other devices designed to fit into channel slot and, when tightened, prevent slipping along channel.
	7. Hanger Rods: Continuous-thread rod, nuts, and washer made of [carbon steel] [stainless steel].
	8. Metallic Coating: [No coating] [Plain] [Pregalvanized G90] [Electroplated zinc] [Hot-dip galvanized] [Gold (yellow zinc dichromate) galvanized].
	9. Paint Coating: [Green epoxy, acrylic, or urethane].
	10. Plastic Coating: [PVC].
	11. Combination Coating: <Insert coating materials in order of application>.

	B. Non-MFMA Manufacturer Metal Framing Systems:
	1. Manufacturers: Subject to compliance with requirements, available manufacturers offering products that may be incorporated into the Work include, but are not limited to the following:
	a. Anvil International/Smith-Cooper International; Tailwind Capital, LLC.
	b. CADDY; brand of nVent Electrical plc.
	c. Carpenter & Paterson, Inc.
	d. Empire Industries, Inc.
	e. Gripple Inc.
	f. Holdrite; a division of Reliance Worldwide Corporation.
	g. MIRO Industries.
	h. PHD Manufacturing, Inc.
	i. Rocket Rack; Robroy Industries.
	j. Rooftop Support Systems; Eberl Iron Works, Inc.
	k. Sioux Chief Manufacturing Company, Inc.

	2. Description: Shop- or field-fabricated pipe-support assembly, made of steel channels, accessories, fittings, and other components for supporting multiple parallel pipes.
	3. Standard: Comply with MFMA-4, factory-fabricated components for field assembly.
	4. Channels: Continuous slotted [carbon-steel] [stainless-steel] channel with inturned lips.
	5. Channel Width: Select for applicable load criteria.
	6. Channel Nuts: Formed or stamped nuts or other devices designed to fit into channel slot and, when tightened, prevent slipping along channel.
	7. Hanger Rods: Continuous-thread rod, nuts, and washer made of [carbon steel] [stainless steel].
	8. Metallic Coating: [No coating] [Plain] [Pregalvanized G90] [Hot-dip galvanized]
	9. Paint Coating: [Green epoxy, acrylic, or urethane].
	10. Plastic Coating: [PVC].


	2.6 FIBERGLASS STRUT SYSTEMS
	A. Manufacturers: Subject to compliance with requirements, available manufacturers offering products that may be incorporated into the Work include, but are not limited to the following:
	1. Champion Fiberglass, Inc.
	2. Fabco Plastics Wholesale Limited.
	3. G-Strut.
	4. Seasafe, Inc.; AMICO, a Gibraltar Industries Company.
	5. Unistrut; Atkore International.

	B. Description: Structural-grade, factory-formed, glass-fiber-resin channels and angles for supporting multiple parallel pipes.
	1. Standard: Comply with MFMA-4, factory-fabricated components for field assembly.
	2. Channels: Continuous slotted fiberglass-reinforced plastic channel with inturned lips.
	3. Channel Width: Selected for applicable load criteria.
	4. Fittings and Accessories: Products provided by channel and angle manufacturer and designed for use with those items.
	5. Fitting and Accessory Materials: Same as those for channels and angles[, except metal items may be stainless steel].
	6. Rated Strength: Selected to suit applicable load criteria.
	7. Protect finishes on exposed surfaces from damage by applying a strippable, temporary protective covering before shipping.


	2.7 THERMAL HANGER-SHIELD INSERTS
	A. Manufacturers: Subject to compliance with requirements, available manufacturers offering products that may be incorporated into the Work include, but are not limited to the following:
	1. Buckaroos, Inc.
	2. CADDY; brand of nVent Electrical plc.
	3. Carpenter & Paterson, Inc.
	4. National Pipe Hanger Corporation.
	5. Pipe Shields Inc.
	6. Piping Technology & Products, Inc.
	7. Rilco Manufacturing Co., Inc.
	8. Value Engineered Products, Inc.

	B. Insulation-Insert Material for Cold Piping: [ASTM C552, Type II cellular glass with 100-psig] [or] [ASTM C591, Type VI, Grade 1 polyisocyanurate with 125-psig] minimum compressive strength and vapor barrier.
	C. Insulation-Insert Material for Hot Piping: [Water-repellent-treated, ASTM C533, Type I calcium silicate with 100-psig] [ASTM C552, Type II cellular glass with 100-psig] [or] [ASTM C591, Type VI, Grade 1 polyisocyanurate with 125-psig] minimum compr...
	D. For Trapeze or Clamped Systems: Insert and shield shall cover entire circumference of pipe.
	E. For Clevis or Band Hangers: Insert and shield shall cover lower 180 degrees of pipe.
	F. Insert Length: Extend 2 inches beyond sheet metal shield for piping operating below ambient air temperature.

	2.8 FASTENER SYSTEMS
	A. Powder-Actuated Fasteners: Threaded-steel stud, for use in hardened portland cement concrete, with pull-out, tension, and shear capacities appropriate for supported loads and building materials where used.
	1. Manufacturers: Subject to compliance with requirements, available manufacturers offering products that may be incorporated into the Work include, but are not limited to the following:
	a. Hilti, Inc.
	b. ITW Ramset/Red Head; Illinois Tool Works, Inc.
	c. MKT Fastening, LLC.
	d. Simpson Strong-Tie Co., Inc.


	B. Mechanical-Expansion Anchors: Insert-wedge-type anchors, for use in hardened portland cement concrete, with pull-out, tension, and shear capacities appropriate for supported loads and building materials where used.
	1. Manufacturers: Subject to compliance with requirements, available manufacturers offering products that may be incorporated into the Work include, but are not limited to the following:
	a. Cooper B-line; brand of Eaton, Electrical Sector.
	b. Empire Industries, Inc.
	c. Hilti, Inc.
	d. ITW Ramset/Red Head; Illinois Tool Works, Inc.
	e. MKT Fastening, LLC.

	2. Indoor Applications:  Zinc-coated or stainless steel.
	3. Outdoor Applications: Stainless steel.


	2.9 PIPE STANDS
	A. General Requirements for Pipe Stands: Shop- or field-fabricated assemblies made of manufactured corrosion-resistant components to support roof-mounted piping.
	B. Compact Pipe Stand:
	1. Description: Single base unit with integral-rod roller, pipe clamps, or V-shaped cradle to support pipe, for roof installation without membrane penetration.
	2. Base: Single, vulcanized rubber, molded polypropylene, or polycarbonate.
	3. Hardware: Galvanized steel or polycarbonate.
	4. Accessories: Protection pads.

	C. Low-Profile, Single-Base, Single-Pipe Stand:
	1. Description: Single base with vertical and horizontal members, and pipe support, for roof installation without membrane protection.
	2. Base: Single, vulcanized rubber, molded polypropylene, or polycarbonate.
	3. Vertical Members: Two [galvanized] [stainless]-steel, continuous-thread, 1/2-inch rods.
	4. Horizontal Member: Adjustable horizontal, [galvanized] [stainless]-steel pipe support channels.
	5. Pipe Supports: [Roller] [Strut clamps] [Clevis hanger] [Swivel hanger].
	6. Hardware: [Galvanized] [Stainless] steel.
	7. Accessories: Protection pads.
	8. Height: [12 inches above roof].

	D. High-Profile, Single-Base, Single-Pipe Stand:
	1. Description: Single base, vertical and horizontal members, and pipe support, for roof installation without membrane penetration.
	2. Base: Single vulcanized rubber or molded polypropylene.
	3. Vertical Members: Two [galvanized] [stainless]-steel, continuous-thread, 1/2-inch rods.
	4. Horizontal Member: One adjustable-height, [galvanized-] [or] [stainless]-steel, pipe-support slotted channel or plate.
	5. Pipe Supports: [Roller] [Clevis hanger] [Swivel hanger].
	6. Hardware: [Galvanized] [Stainless] steel.
	7. Accessories: Protection pads[, 1/2-inch, continuous-thread, galvanized-steel rod] [, 1/2-inch, continuous-thread, stainless-steel rod].
	8. Height: [36 inches above roof].

	E. High-Profile, Multiple-Pipe Stand:
	1. Description: Assembly of bases, vertical and horizontal members, and pipe supports, for roof installation without membrane penetration.
	2. Bases: Two or more; [vulcanized rubber] [molded polypropylene].
	3. Vertical Members: Two or more, [galvanized] [stainless]-steel channels.
	4. Horizontal Members: One or more, adjustable-height, [galvanized] [stainless]-steel pipe support.
	5. Pipe Supports: [Roller] [Strut clamps] [Clevis hanger] [Swivel hanger].
	6. Hardware: [Galvanized] [Stainless] steel.
	7. Accessories: Protection pads[, 1/2-inch, continuous-thread rod].
	8. Height: [36 inches above roof].

	F. Curb-Mounted-Type Pipe Stands: Shop- or field-fabricated pipe supports made from structural-steel shapes, continuous-thread rods, and rollers, for mounting on permanent stationary roof curb.

	2.10 PIPE-POSITIONING SYSTEMS
	A. Description: IAPMO PS 42 positioning system composed of metal brackets, clips, and straps for positioning piping in pipe spaces; for plumbing fixtures in commercial applications.

	2.11 EQUIPMENT SUPPORTS
	A. Description: Welded, shop- or field-fabricated equipment support made from structural-carbon-steel shapes.

	2.12 MATERIALS
	A. Aluminum: ASTM B221.
	B. Carbon Steel: ASTM A1011/A1011M.
	C. Structural Steel: ASTM A36/A36M carbon-steel plates, shapes, and bars; black and galvanized.
	D. Stainless Steel: ASTM A240/A240M.
	E. Grout: ASTM C1107/C1107M, factory-mixed and -packaged, dry, hydraulic-cement, nonshrink and nonmetallic grout; suitable for interior and exterior applications.
	1. Properties: Nonstaining, noncorrosive, and nongaseous.
	2. Design Mix: 5000-psi, 28-day compressive strength.



	PART 3 -  EXECUTION
	3.1 APPLICATION
	A. Comply with requirements in Section 078413 "Penetration Firestopping" for firestopping materials and installation, for penetrations through fire-rated walls, ceilings, and assemblies.
	B. Strength of Support Assemblies: Where not indicated, select sizes of components, so strength will be adequate to carry present and future static loads within specified loading limits. Minimum static design load used for strength determination shall...

	3.2 HANGER AND SUPPORT INSTALLATION
	A. Metal Pipe-Hanger Installation: Comply with MSS SP-58. Install hangers, supports, clamps, and attachments as required to properly support piping from building structure.
	B. Metal Trapeze Pipe-Hanger Installation: Comply with MSS SP-58. Arrange for grouping of parallel runs of horizontal piping, and support together on field-fabricated trapeze pipe hangers.
	1. Pipes of Various Sizes: Support together and space trapezes for smallest pipe size or install intermediate supports for smaller-diameter pipes as specified for individual pipe hangers.
	2. Field fabricate from ASTM A36/A36M carbon-steel shapes selected for loads being supported. Weld steel according to AWS D1.1/D1.1M.

	C. Metal Framing System Installation: Arrange for grouping of parallel runs of piping, and support together on field-assembled metal framing systems.
	D. Thermal Hanger-Shield Installation: Install in pipe hanger or shield for insulated piping.
	E. Fastener System Installation:
	1. Install powder-actuated fasteners for use in lightweight concrete or concrete slabs less than 4 inches thick in concrete, after concrete is placed and completely cured. Use operators that are licensed by powder-actuated tool manufacturer. Install f...
	2. Install mechanical-expansion anchors in concrete, after concrete is placed and completely cured. Install fasteners according to manufacturer's written instructions.

	F. Pipe Stand Installation:
	1. Pipe Stand Types, except Curb-Mounted Type: Assemble components and mount on smooth roof surface. Do not penetrate roof membrane.
	2. Curb-Mounted-Type Pipe Stands: Assemble components or fabricate pipe stand and mount on permanent, stationary roof curb. See Section 077200 "Roof Accessories" for curbs.

	G. Pipe-Positioning-System Installation: Install support devices to make rigid supply and waste piping connections to each plumbing fixture.
	H. Install hangers and supports complete with necessary attachments, inserts, bolts, rods, nuts, washers, and other accessories.
	I. Equipment Support Installation: Fabricate from welded-structural-steel shapes.
	J. Install hangers and supports to allow controlled thermal and seismic movement of piping systems, to permit freedom of movement between pipe anchors, and to facilitate action of expansion joints, expansion loops, expansion bends, and similar units.
	K. Install lateral bracing with pipe hangers and supports to prevent swaying.
	L. Install building attachments within concrete slabs or attach to structural steel. Install additional attachments at concentrated loads, including valves, flanges, and strainers, NPS 2-1/2 and larger and at changes in direction of piping. Install co...
	M. Load Distribution: Install hangers and supports, so that piping live and dead loads and stresses from movement will not be transmitted to connected equipment.
	N. Pipe Slopes: Install hangers and supports to provide indicated pipe slopes and to not exceed maximum pipe deflections allowed by ASME B31.9 for building services piping.
	O. Insulated Piping:
	1. Attach clamps and spacers to piping.
	a. Piping Operating Above Ambient Air Temperature: Clamp may project through insulation.
	b. Piping Operating Below Ambient Air Temperature: Use thermal hanger-shield insert with clamp sized to match OD of insert.
	c. Do not exceed pipe stress limits allowed by ASME B31.9 for building services piping.

	2. Install MSS SP-58, Type 39 protection saddles if insulation without vapor barrier is indicated. Fill interior voids with insulation that matches adjoining insulation.
	a. Option: Thermal hanger-shield inserts may be used. Include steel weight-distribution plate for pipe NPS 4 and larger if pipe is installed on rollers.

	3. Install MSS SP-58, Type 40 protective shields on cold piping with vapor barrier. Shields shall span an arc of 180 degrees.
	a. Option: Thermal hanger-shield inserts may be used. Include steel weight-distribution plate for pipe NPS 4 and larger if pipe is installed on rollers.

	4. Shield Dimensions for Pipe: Not less than the following:
	a. NPS 1/4 to NPS 3-1/2: 12 inches long and 0.048 inch thick.
	b. NPS 4: 12 inches long and 0.06 inch thick.
	c. NPS 5 and NPS 6: 18 inches long and 0.06 inch thick.
	d. NPS 8 to NPS 14: 24 inches long and 0.075 inch thick.
	e. NPS 16 to NPS 24: 24 inches long and 0.105 inch thick.

	5. Pipes NPS 8 and Larger: Include wood or reinforced calcium-silicate-insulation inserts of length at least as long as protective shield.
	6. Thermal Hanger Shields: Install with insulation of same thickness as piping insulation.


	3.3 EQUIPMENT SUPPORTS
	A. Fabricate structural-steel stands to suspend equipment from structure overhead or to support equipment above floor.
	B. Grouting: Place grout under supports for equipment and make bearing surface smooth.
	C. Provide lateral bracing, to prevent swaying, for equipment supports.

	3.4 METAL FABRICATIONS
	A. Cut, drill, and fit miscellaneous metal fabrications for trapeze pipe hangers and equipment supports.
	B. Fit exposed connections together to form hairline joints. Field weld connections that cannot be shop welded because of shipping size limitations.
	C. Field Welding: Comply with AWS D1.1/D1.1M procedures for shielded, metal arc welding; appearance and quality of welds; and methods used in correcting welding work; and with the following:
	1. Use materials and methods that minimize distortion and develop strength and corrosion resistance of base metals.
	2. Obtain fusion without undercut or overlap.
	3. Remove welding flux immediately.
	4. Finish welds at exposed connections, so no roughness shows after finishing and so contours of welded surfaces match adjacent contours.


	3.5 ADJUSTING
	A. Hanger Adjustments: Adjust hangers to distribute loads equally on attachments and to achieve indicated slope of pipe.
	B. Trim excess length of continuous-thread hanger and support rods to 1-1/2 inches.

	3.6 PAINTING
	A. Touchup: Clean field welds and abraded, shop-painted areas. Paint exposed areas immediately after erecting hangers and supports. Use same materials as those used for shop painting. Comply with SSPC-PA 1 requirements for touching up field-painted su...
	1. Apply paint by brush or spray to provide a minimum dry film thickness of 2.0 mils.

	B. Touchup: Cleaning and touchup painting of field welds, bolted connections, and abraded, shop-painted areas on miscellaneous metal are specified in Section 099600 "High-Performance Coatings."
	C. Galvanized Surfaces: Clean welds, bolted connections, and abraded areas, and apply galvanizing-repair paint to comply with ASTM A780/A780M.

	3.7 HANGER AND SUPPORT SCHEDULE
	A. Specific hanger and support requirements are in Sections specifying piping systems and equipment.
	B. Comply with MSS SP-58 for pipe-hanger selections and applications that are not specified in piping system Sections.
	C. Use hangers and supports with galvanized metallic coatings for piping and equipment that will not have field-applied finishes.
	D. Use nonmetallic coatings on attachments for electrolytic protection where attachments are in direct contact with copper tubing.
	E. Use carbon-steel pipe hangers and supports and attachments for general service applications.
	F. Use stainless-steel pipe hangers and stainless-steel or corrosion-resistant attachments for hostile environment applications.
	G. Use copper-plated pipe hangers and copper or stainless-steel attachments for copper piping and tubing.
	H. Use padded hangers for piping that is subject to scratching.
	I. Use thermal hanger-shield inserts for insulated piping and tubing.
	J. Horizontal-Piping Hangers and Supports: Unless otherwise indicated and except as specified in piping system Sections, install the following types:
	1. Adjustable, Steel Clevis Hangers (MSS Type 1): For suspension of non-insulated or insulated, stationary pipes NPS 1/2 to NPS 30.
	2. Yoke-Type Pipe Clamps (MSS Type 2): For suspension of up to 1050 deg F pipes NPS 4 to NPS 24, requiring up to 4 inches of insulation.
	3. Carbon- or Alloy-Steel, Double-Bolt Pipe Clamps (MSS Type 3): For suspension of pipes NPS 3/4 to NPS 36, requiring clamp flexibility and up to 4 inches of insulation.
	4. Steel Pipe Clamps (MSS Type 4): For suspension of cold and hot pipes NPS 1/2 to NPS 24 if little or no insulation is required.
	5. Pipe Hangers (MSS Type 5): For suspension of pipes NPS 1/2 to NPS 4, to allow off-center closure for hanger installation before pipe erection.
	6. Adjustable, Swivel Split- or Solid-Ring Hangers (MSS Type 6): For suspension of non-insulated, stationary pipes NPS 3/4 to NPS 8.
	7. Adjustable, Steel Band Hangers (MSS Type 7): For suspension of non-insulated, stationary pipes NPS 1/2 to NPS 8.
	8. Adjustable Band Hangers (MSS Type 9): For suspension of non-insulated, stationary pipes NPS 1/2 to NPS 8.
	9. Adjustable, Swivel-Ring Band Hangers (MSS Type 10): For suspension of non-insulated, stationary pipes NPS 1/2 to NPS 8.
	10. Split Pipe Ring with or without Turnbuckle Hangers (MSS Type 11): For suspension of non-insulated, stationary pipes NPS 3/8 to NPS 8.
	11. Extension Hinged or Two-Bolt Split Pipe Clamps (MSS Type 12): For suspension of non-insulated, stationary pipes NPS 3/8 to NPS 3.
	12. U-Bolts (MSS Type 24): For support of heavy pipes NPS 1/2 to NPS 30.
	13. Clips (MSS Type 26): For support of insulated pipes not subject to expansion or contraction.
	14. Pipe Saddle Supports (MSS Type 36): For support of pipes NPS 4 to NPS 36, with steel-pipe base stanchion support and cast-iron floor flange or carbon-steel plate.
	15. Pipe Stanchion Saddles (MSS Type 37): For support of pipes NPS 4 to NPS 36, with steel-pipe base stanchion support and cast-iron floor flange or carbon-steel plate, and with U-bolt to retain pipe.
	16. Adjustable Pipe Saddle Supports (MSS Type 38): For stanchion-type support for pipes NPS 2-1/2 to NPS 36 if vertical adjustment is required, with steel-pipe base stanchion support and cast-iron floor flange.
	17. Single-Pipe Rolls (MSS Type 41): For suspension of pipes NPS 1 to NPS 30, from two rods if longitudinal movement caused by expansion and contraction occurs.
	18. Adjustable Roller Hangers (MSS Type 43): For suspension of pipes NPS 2-1/2 to NPS 24, from single rod if horizontal movement caused by expansion and contraction occurs.
	19. Complete Pipe Rolls (MSS Type 44): For support of pipes NPS 2 to NPS 42 if longitudinal movement caused by expansion and contraction occurs but vertical adjustment is unnecessary.
	20. Pipe Roll and Plate Units (MSS Type 45): For support of pipes NPS 2 to NPS 24 if small horizontal movement caused by expansion and contraction occurs and vertical adjustment is unnecessary.
	21. Adjustable Pipe Roll and Base Units (MSS Type 46): For support of pipes NPS 2 to NPS 30 if vertical and lateral adjustment during installation, in addition to expansion and contraction, is required.

	K. Vertical-Piping Clamps: Unless otherwise indicated and except as specified in piping system Sections, install the following types:
	1. Extension Pipe or Riser Clamps (MSS Type 8): For support of pipe risers NPS 3/4 to NPS 24.
	2. Carbon- or Alloy-Steel Riser Clamps (MSS Type 42): For support of pipe risers NPS 3/4 to NPS 24 if longer ends are required for riser clamps.

	L. Hanger-Rod Attachments: Unless otherwise indicated and except as specified in piping system Sections, install the following types:
	1. Steel Turnbuckles (MSS Type 13): For adjustment of up to 6 inches for heavy loads.
	2. Steel Clevises (MSS Type 14): For 120 to 450 deg F piping installations.
	3. Swivel Turnbuckles (MSS Type 15): For use with MSS Type 11 split pipe rings.
	4. Malleable-Iron Sockets (MSS Type 16): For attaching hanger rods to various types of building attachments.
	5. Steel Weldless Eye Nuts (MSS Type 17): For 120 to 450 deg F piping installations.

	M. Building Attachments: Unless otherwise indicated and except as specified in piping system Sections, install the following types:
	1. Steel or Malleable-Concrete Inserts (MSS Type 18): For upper attachment to suspend pipe hangers from concrete ceiling.
	2. Top-Beam C-Clamps (MSS Type 19): For use under roof installations with bar-joist construction, to attach to top flange of structural shape.
	3. Side-Beam or Channel Clamps (MSS Type 20): For attaching to bottom flange of beams, channels, or angles.
	4. Center-Beam Clamps (MSS Type 21): For attaching to center of bottom flange of beams.
	5. Welded Beam Attachments (MSS Type 22): For attaching to bottom of beams if loads are considerable and rod sizes are large.
	6. C-Clamps (MSS Type 23): For structural shapes.
	7. Top-Beam Clamps (MSS Type 25): For top of beams if hanger rod is required tangent to flange edge.
	8. Side-Beam Clamps (MSS Type 27): For bottom of steel I-beams.
	9. Steel-Beam Clamps with Eye Nuts (MSS Type 28): For attaching to bottom of steel I-beams for heavy loads.
	10. Linked-Steel Clamps with Eye Nuts (MSS Type 29): For attaching to bottom of steel I-beams for heavy loads, with link extensions.
	11. Malleable-Beam Clamps with Extension Pieces (MSS Type 30): For attaching to structural steel.
	12. Welded-Steel Brackets: For support of pipes from below or for suspending from above by using clip and rod. Use one of the following for indicated loads:
	a. Light (MSS Type 31): 750 lb.
	b. Medium (MSS Type 32): 1500 lb.
	c. Heavy (MSS Type 33): 3000 lb.

	13. Side-Beam Brackets (MSS Type 34): For sides of steel or wooden beams.
	14. Plate Lugs (MSS Type 57): For attaching to steel beams if flexibility at beam is required.
	15. Horizontal Travelers (MSS Type 58): For supporting piping systems subject to linear horizontal movement where headroom is limited.

	N. Saddles and Shields: Unless otherwise indicated and except as specified in piping system Sections, install the following types:
	1. Steel-Pipe-Covering Protection Saddles (MSS Type 39): To fill interior voids with insulation that matches adjoining insulation.
	2. Protection Shields (MSS Type 40): Of length recommended in writing by manufacturer to prevent crushing insulation.
	3. Thermal Hanger-Shield Inserts: For supporting insulated pipe.

	O. Spring Hangers and Supports: Unless otherwise indicated and except as specified in piping system Sections, install the following types:
	1. Restraint-Control Devices (MSS Type 47): Where indicated to control piping movement.
	2. Spring Cushions (MSS Type 48): For light loads if vertical movement does not exceed 1-1/4 inches.
	3. Spring-Cushion Roll Hangers (MSS Type 49): For equipping Type 41 roll hanger with springs.
	4. Spring Sway Braces (MSS Type 50): To retard sway, shock, vibration, or thermal expansion in piping systems.
	5. Variable-Spring Hangers (MSS Type 51): Preset to indicated load, and limit variability factor to 25 percent to allow expansion and contraction of piping system from hanger.
	6. Variable-Spring Base Supports (MSS Type 52): Preset to indicated load, and limit variability factor to 25 percent to allow expansion and contraction of piping system from base support.
	7. Variable-Spring Trapeze Hangers (MSS Type 53): Preset to indicated load, and limit variability factor to 25 percent to allow expansion and contraction of piping system from trapeze support.
	8. Constant Supports: For critical piping stress and if necessary to avoid transfer of stress from one support to another support, critical terminal, or connected equipment. Include auxiliary stops for erection, hydrostatic test, and load-adjustment c...
	a. Horizontal (MSS Type 54): Mounted horizontally.
	b. Vertical (MSS Type 55): Mounted vertically.
	c. Trapeze (MSS Type 56): Two vertical-type supports and one trapeze member.


	P. Comply with MSS SP-58 for trapeze pipe-hanger selections and applications that are not specified in piping system Sections.
	Q. Comply with MFMA-103 for metal framing system selections and applications that are not specified in piping system Sections.
	R. Use powder-actuated fasteners or mechanical-expansion anchors instead of building attachments where required in concrete construction.
	S. Use pipe-positioning systems in pipe spaces behind plumbing fixtures to support supply and waste piping for plumbing fixtures.



	220553 FL - Identification for Plumbing Piping and Equipment
	PART 1 -  GENERAL
	1.1 SUMMARY
	A. Section Includes:
	1. Equipment labels.
	2. Warning signs and labels.
	3. Warning tape.
	4. Pipe labels.
	5. Stencils.
	6. Valve tags.
	7. Warning tags.


	1.2 ACTION SUBMITTALS
	A. Product Data: For each type of product indicated.
	B. Samples: For color, letter style, and graphic representation required for each identification material and device.
	C. Equipment-Label Schedule: Include a listing of all equipment to be labeled with the proposed content for each label.
	D. Valve-numbering scheme.
	E. Valve Schedules: For each piping system. Include in operation and maintenance manuals.


	PART 2 -  PRODUCTS
	2.1 EQUIPMENT LABELS
	A. Metal Labels for Equipment:
	1. Manufacturers: Subject to compliance with requirements, available manufacturers offering products that may be incorporated into the Work include, but are not limited to the following:
	a. Brady Corporation.
	b. Carlton Industries, LP.
	c. Champion America.
	d. Craftmark Pipe Markers.
	e. Kolbi Pipe Marker Co.
	f. LEM Products Inc.
	g. Marking Services Inc.
	h. Pipemarker.com; Brimar Industries, Inc.
	i. Seton Identification Products; a Brady Corporation company.
	j. emedco.

	2. Material and Thickness: [Brass, 0.032-inch] [stainless steel, 0.025-inch] [aluminum, 0.032-inch] [anodized aluminum, 0.032-inch] minimum thickness, with predrilled or stamped holes for attachment hardware.
	3. Letter and Background Color: As indicated for specific application under Part 3.
	4. Minimum Label Size: Length and width vary for required label content, but not less than 2-1/2 by 3/4 inch.
	5. Minimum Letter Size: 1/4 inch for name of units if viewing distance is less than 24 inches, 1/2 inch for viewing distances of up to 72 inches, and proportionately larger lettering for greater viewing distances. Include secondary lettering two-third...
	6. Fasteners: Stainless steel rivets or self-tapping screws.
	7. Adhesive: Contact-type permanent adhesive, compatible with label and with substrate.

	B. Plastic Labels for Equipment:
	1. <Double click here to find, evaluate, and insert list of manufacturers and products.>
	2. Material and Thickness: Multilayer, multicolor, plastic labels for mechanical engraving, [1/16 inch] [1/8 inch] <Insert dimension> thick, with predrilled holes for attachment hardware.
	3. Letter and Background Color: As indicated for specific application under Part 3.
	4. Maximum Temperature: Able to withstand temperatures of up to 160 deg F.
	5. Minimum Label Size: Length and width vary for required label content, but not less than 2-1/2 by 3/4 inch.
	6. Minimum Letter Size: 1/4 inch for name of units if viewing distance is less than 24 inches, 1/2 inch for viewing distances of up to 72 inches, and proportionately larger lettering for greater viewing distances. Include secondary lettering two-third...
	7. Fasteners: Stainless steel rivets or self-tapping screws.
	8. Adhesive: Contact-type permanent adhesive, compatible with label and with substrate.

	C. Label Content: Include equipment's Drawing designation or unique equipment number, Drawing numbers where equipment is indicated (plans, details, and schedules), and the Specification Section number and title where equipment is specified.

	2.2 WARNING SIGNS AND LABELS
	A. <Double click here to find, evaluate, and insert list of manufacturers and products.>
	B. Material and Thickness: Multilayer, multicolor, plastic labels for mechanical engraving, [1/16 inch] [1/8 inch] <Insert dimension> thick, with predrilled holes for attachment hardware.
	C. Letter and Background Color: As indicated for specific application under Part 3.
	D. Maximum Temperature: Able to withstand temperatures of up to 160 deg F.
	E. Minimum Label Size: Length and width vary for required label content, but not less than 2-1/2 by 3/4 inch.
	F. Minimum Letter Size: 1/4 inch for name of units if viewing distance is less than 24 inches, 1/2 inch for viewing distances of up to 72 inches, and proportionately larger lettering for greater viewing distances. Include secondary lettering two-third...
	G. Fasteners: Stainless steel rivets or self-tapping screws.
	H. Adhesive: Contact-type permanent adhesive, compatible with label and with substrate.
	I. Arc-Flash Warning Signs: Provide arc-flash warning signs in locations and with content in accordance with requirements of OSHA and NFPA 70E[, and other applicable codes and standards].
	J. Label Content: Include caution and warning information plus emergency notification instructions.

	2.3 WARNING TAPE
	A. <Double click here to find, evaluate, and insert list of manufacturers and products.>
	B. Material: Vinyl.
	C. Minimum Thickness: 0.005 inch.
	D. Letter, Pattern, and Background Color: As indicated for specific application under Part 3.
	E. Waterproof Adhesive Backing: Suitable for indoor or outdoor use.
	F. Maximum Temperature: 160 deg F.
	G. Minimum Width: [2 inches] [4 inches].

	2.4 PIPE LABELS
	A. <Double click here to find, evaluate, and insert list of manufacturers and products.>
	B. General Requirements for Manufactured Pipe Labels: Preprinted, color coded, with lettering indicating service and showing flow direction in accordance with ASME A13.1.
	C. Letter and Background Color: As indicated for specific application under Part 3.
	D. Pretensioned Pipe Labels: Precoiled, semirigid plastic formed to [partially cover] [cover full] circumference of pipe and to attach to pipe without fasteners or adhesive.
	E. Self-Adhesive Pipe Labels: Printed plastic with contact-type, permanent-adhesive backing.
	F. Pipe Label Contents: Include identification of piping service using same designations or abbreviations as used on Drawings. Also include:
	1. Pipe size.
	2. Flow-Direction Arrows: Include flow-direction arrows on[ main] distribution piping. Arrows may be either integral with label or applied separately.
	3. Lettering Size: [Size letters in accordance with ASME A13.1 for piping] [At least 1/2 inch for viewing distances of up to 72 inches and proportionately larger lettering for greater viewing distances].


	2.5 STENCILS
	A. Stencils for Piping:
	1. <Double click here to find, evaluate, and insert list of manufacturers and products.>
	2. Lettering Size: [Size letters in accordance with ASME A13.1 for piping] [At least 1/2 inch for viewing distances of up to 72 inches and proportionately larger lettering for greater viewing distances].
	3. Stencil Material: Aluminum, brass, or fiberboard.
	4. Stencil Paint: Exterior, gloss, [alkyd enamel] [acrylic enamel] <Insert paint type> in colors complying with recommendations in ASME A13.1 unless otherwise indicated. Paint may be in pressurized spray-can form.
	5. Identification Paint: Exterior, [alkyd enamel] [acrylic enamel] <Insert paint type> in colors in accordance with ASME A13.1 unless otherwise indicated. Paint may be in pressurized spray-can form.
	6. Letter and Background Color: As indicated for specific application under Part 3.


	2.6 VALVE TAGS
	A. <Double click here to find, evaluate, and insert list of manufacturers and products.>
	B. Description: Stamped or engraved with 1/4-inch letters for piping system abbreviation and 1/2-inch numbers.
	1. Tag Material: [Brass, 0.04-inch] [stainless steel, 0.024-inch] [aluminum, 0.031-inch] [or] [anodized aluminum, 0.031-inch] minimum thickness, with predrilled or stamped holes for attachment hardware.
	2. Fasteners: Brass [wire] [link chain] [or] [beaded chain] [or] [S-hook].

	C. Letter and Background Color: As indicated for specific application under Part 3.
	D. Valve Schedules: For each piping system, on 8-1/2-by-11-inch bond paper. Tabulate valve number, piping system, system abbreviation (as shown on valve tag), location of valve (room or space), normal operating position (open, closed, or modulating), ...
	1. Include valve-tag schedule in operation and maintenance data.


	2.7 WARNING TAGS
	A. <Double click here to find, evaluate, and insert list of manufacturers and products.>
	B. Description: Preprinted[ or partially preprinted] accident-prevention tags of plasticized card stock[ with matte finish suitable for writing].
	1. Size: [3 by 5-1/4 inches minimum] [Approximately 4 by 7 inches] <Insert size>.
	2. Fasteners: [Brass grommet and wire] [Reinforced grommet and wire or string].
	3. Nomenclature: Large-size primary caption, such as "DANGER," "CAUTION," or "DO NOT OPERATE."
	4. Letter and Background Color: As indicated for specific application under Part 3.



	PART 3 -  EXECUTION
	3.1 PREPARATION
	A. Clean piping and equipment surfaces of incompatible primers, paints, and encapsulants, as well as dirt, oil, grease, release agents, and other substances that could impair bond of identification devices.

	3.2 INSTALLATION, GENERAL REQUIREMENTS
	A. Coordinate installation of identifying devices with completion of covering and painting of surfaces where devices are to be applied.
	B. Coordinate installation of identifying devices with locations of access panels and doors.
	C. Install identifying devices before installing acoustical ceilings and similar concealment.
	D. Locate identifying devices so that they are readily visible from the point of normal approach.

	3.3 INSTALLATION OF EQUIPMENT LABELS, WARNING SIGNS, AND LABELS
	A. Permanently fasten labels on each item of plumbing equipment.
	B. Sign and Label Colors.
	1. [White letters on an ANSI Z535.1 safety-green background] <Insert colors>.

	C. Locate equipment labels where accessible and visible.
	D. Arc-Flash Warning Signs: Provide arc-flash warning signs on electrical disconnects and other equipment where are-flash hazard exists, as indicated on Drawings, and in accordance with requirements of OSHA and NFPA 70E[, and other applicable codes an...

	3.4 INSTALLATION OF WARNING TAPE
	A. Warning Tape Color and Pattern: [Yellow background with black diagonal stripes] <Insert color, marking pattern, text>.
	B. Install warning tape on pipes and ducts, with cross-designated walkways providing less than 6 ft. of clearance.
	C. Locate tape so as to be readily visible from the point of normal approach.

	3.5 INSTALLATION OF PIPE LABELS
	A. Piping Color Coding: Painting of piping is specified in [Section 099123 "Interior Painting."] [Section 099600 "High-Performance Coatings."]
	B. Install pipe labels showing service and flow direction with permanent adhesive on pipes.
	C. Stenciled Pipe Label Option: Stenciled labels showing service and flow direction may be provided instead of manufactured pipe labels, at Installer's option. Install stenciled pipe labels, complying with ASME A13.1,[ with painted, color-coded bands ...
	1. Identification Paint: Use for contrasting background.
	2. Stencil Paint: Use for pipe marking.

	D. Pipe-Label Locations: Locate pipe labels where piping is exposed or above accessible ceilings in finished spaces; machine rooms; accessible maintenance spaces such as shafts, tunnels, and plenums; and exterior exposed locations as follows:
	1. Within 3 ft. of each valve and control device.
	2. At access doors, manholes, and similar access points that permit view of concealed piping.
	3. Within 3 ft. of equipment items and other points of origination and termination.
	4. Spaced at maximum intervals of [25 ft.] <Insert dimension> along each run. Reduce intervals to [10 ft.] <Insert dimension> in areas of congested piping and equipment.

	E. Do not apply plastic pipe labels or plastic tapes directly to bare pipes conveying fluids at temperatures of 125 deg F or higher. Where these pipes are to remain uninsulated, use a short section of insulation or use stenciled labels.
	F. Flow-Direction Flow Arrows: Use arrows, in compliance with ASME A13.1, to indicate direction of flow in pipes, including pipes where flow is allowed in both directions.
	G. Pipe-Label Color Schedule:
	1. Low-Pressure Compressed-Air Piping: [White letters on an ANSI Z535.1 safety-blue background] <Insert colors>.
	2. High-Pressure Compressed-Air Piping: [White letters on an ANSI Z535.1 safety-blue background] <Insert colors>.
	3. Vacuum Piping: [White letters on an ANSI Z535.1 Safety blue background.] <Insert colors.>
	4. Domestic Cold-Water Piping: [White letters on an ANSI Z535.1 safety-green background] <Insert colors>.
	5. Domestic Hot-Water Piping: [White letters on an ANSI Z535.1 safety-green background] <Insert colors.>
	6. Domestic Hot-Water Return Piping [White letters on an ANSI Z535.1 safety-green background] <Insert colors>.
	7. [Sanitary Waste] [and] [Storm Drainage] Piping: [White letters on a black background] <Insert colors>.
	8. Nonpotable Cold Water: [Black letters on an ANSI Z535.1 safety-yellow background] <Insert colors>.
	9. Nonpotable Hot Water: [Black letters on an ANSI Z535.1-yellow background] <Insert colors>.
	10. Nonpotable Hot-Water Recirculation: [Black letters on an ANSI Z535.1 safety-yellow background] <Insert colors>.
	11. Reagent Water Piping: [White letters on an ANSI Z535.1 safety-blue background] <Insert colors>.
	12. Deionized Water Piping: [White letters on an ANSI Z535.1 safety-blue background] <Insert colors>.
	13. Distilled Water Piping: [White letters on an ANSI Z535.1 safety-blue background] <Insert colors>.
	14. Reverse Osmosis Water Piping: [White letters on an ANSI Z535.1 safety-blue background] <Insert colors>.
	15. <Insert additional systems and colors as required>.


	3.6 INSTALLATION OF VALVE TAGS
	A. Install tags on valves and control devices in piping systems, except check valves, valves within factory-fabricated equipment units, shutoff valves, faucets, convenience and lawn-watering hose connections, and similar roughing-in connections of end...
	B. Valve-Tag Application Schedule: Tag valves according to size, shape, and color scheme and with captions similar to those indicated in "Valve-Tag Size and Shape" Subparagraph below:
	1. Valve-Tag Size and Shape:
	a. Domestic Cold Water: [1-1/2 inches] [2 inches], [round] [square] <Insert shape>.
	b. Domestic Hot Water: [1-1/2 inches] [2 inches], [round] [square] <Insert shape>.
	c. Domestic Hot-Water Return: [1-1/2 inches] [2 inches], [round] [square] <Insert shape>.
	d. Low-Pressure Compressed Air: [1-1/2 inches] [2 inches], [round] [square] <Insert shape>.
	e. High-Pressure Compressed Air: [1-1/2 inches] [2 inches], [round] [square] <Insert shape>.
	f. Nonpotable Cold Water: [1-1/2 inches] [2 inches], [round] [square] <Insert shape>.
	g. Nonpotable Hot Water: [1-1/2 inches] [2 inches], [round] [square] <Insert shape>.
	h. Nonpotable Hot-Water Return: [1-1/2 inches] [2 inches], [round] [square] <Insert shape>.
	i. Reagent Water Piping: [1-1/2 inches] [2 inches], [round] [square] <Insert shape>.
	j. Deionized Water Piping: [1-1/2 inches] [2 inches], [round] [square] <Insert shape>.
	k. Distilled Water Piping: [1-1/2 inches] [2 inches], [round] [square] <Insert shape>.
	l. Reverse Osmosis Water Piping: [1-1/2 inches] [2 inches], [round] [square] <Insert shape>.
	m. <Insert additional systems>.

	2. Valve-Tag Colors:
	a. For each piping system, use the same lettering and background coloring system on valve tags as used in the piping system labels and background.



	3.7 INSTALLATION OF WARNING TAGS
	A. Warning Tag Color: [Black letters on an ANSI Z535.1 safety-yellow background] <Insert color>.
	B. Attach warning tags, with proper message, to equipment and other items where [indicated on Drawings] [scheduled].



	220719 FL - Plumbing Piping Insulation
	PART 1 -  GENERAL
	1.1 SUMMARY
	A. Section includes insulating the following plumbing piping services:
	1. Domestic cold-water piping.
	2. Domestic hot-water piping.
	3. Domestic recirculating hot-water piping.
	4. Domestic chilled-water piping for drinking fountains.
	5. Sanitary waste piping exposed to freezing conditions.
	6. Stormwater piping exposed to freezing conditions.
	7. Roof drains and rainwater leaders.
	8. Supplies and drains for handicap-accessible lavatories and sinks.


	1.2 ACTION SUBMITTALS
	A. Product Data: For each type of product. Include thermal conductivity, water-vapor permeance thickness, and jackets (both factory and field applied if any).
	B. Shop Drawings: Include plans, elevations, sections, details, and attachments to other work.
	1. Detail application of protective shields, saddles, and inserts at hangers for each type of insulation and hanger.
	2. Detail attachment and covering of heat tracing inside insulation.
	3. Detail insulation application at pipe expansion joints for each type of insulation.
	4. Detail insulation application at elbows, fittings, flanges, valves, and specialties for each type of insulation.
	5. Detail removable insulation at piping specialties, equipment connections, and access panels.
	6. Detail application of field-applied jackets.
	7. Detail application at linkages of control devices.


	1.3 INFORMATIONAL SUBMITTALS
	A. Qualification Data: For qualified Installer.
	B. Material Test Reports: From a qualified testing agency acceptable to authorities having jurisdiction indicating, interpreting, and certifying test results for compliance of insulation materials, sealers, attachments, cements, and jackets, with requ...
	C. Field quality-control reports.

	1.4 QUALITY ASSURANCE
	A. Installer Qualifications: Skilled mechanics who have successfully completed an apprenticeship program or another craft training program certified by the Department of Labor, Bureau of Apprenticeship and Training.
	B. Comply with the following applicable standards and other requirements specified for miscellaneous components:
	1. Supply and Drain Protective Shielding Guards: ICC A117.1.


	1.5 DELIVERY, STORAGE, AND HANDLING
	A. Packaging: Insulation system materials are to be delivered to the Project site in unopened containers. The packaging is to include name of the manufacturer, fabricator, type, description, and size, as well as ASTM standard designation and maximum u...

	1.6 COORDINATION
	A. Coordinate sizes and locations of supports, hangers, and insulation shields specified in Section 220529 "Hangers and Supports for Plumbing Piping and Equipment."
	B. Coordinate clearance requirements with piping Installer for piping insulation application. Before preparing piping Shop Drawings, establish and maintain clearance requirements for installation of insulation and field-applied jackets and finishes an...
	C. Coordinate installation and testing of heat tracing.

	1.7 SCHEDULING
	A. Schedule insulation application after pressure testing systems and, where required, after installing and testing heat tracing. Insulation application may begin on segments that have satisfactory test results.


	PART 2 -  PRODUCTS
	2.1 PERFORMANCE REQUIREMENTS
	A. Surface-Burning Characteristics: For insulation and related materials, as determined by testing identical products in accordance with ASTM E84, by a testing agency acceptable to authorities having jurisdiction. Factory label insulation, jacket mate...
	1. [All Insulation Installed Indoors: Flame-spread index of 25 or less, and smoke-developed index of 50 or less.]
	2. [All Insulation Installed Indoors; Outdoors-Installed Insulation in Contact with Airstream: Flame-spread index of 25 or less, and smoke-developed index of 50 or less.]
	3. [All Insulation Installed Indoors and Outdoors: Flame-spread index of 25 or less, and smoke-developed index of 50 or less.]


	2.2 INSULATION MATERIALS
	A. Comply with requirements in "Piping Insulation Schedule, General," "Indoor Piping Insulation Schedule," "Outdoor, Aboveground Piping Insulation Schedule," and "Outdoor, Underground Piping Insulation Schedule" articles for where insulating materials...
	B. Products do not contain asbestos, lead, mercury, or mercury compounds.
	C. Products that come into contact with stainless steel have a leachable chloride content of less than 50 ppm when tested in accordance with ASTM C871.
	D. Insulation materials for use on austenitic stainless steel are qualified as acceptable in accordance with ASTM C795.
	E. Foam insulation materials do not use CFC or HCFC blowing agents in the manufacturing process.
	F. Cellular Glass: Inorganic, incombustible, foamed or cellulated glass with annealed, rigid, hermetically sealed cells. Comply with ASTM C552.
	1. Manufacturers: Subject to compliance with requirements, available manufacturers offering products that may be incorporated into the Work include, but are not limited to the following:
	a. Owens Corning.

	2. Preformed Pipe Insulation, Type II, Class 1: Unfaced.
	3. Preformed Pipe Insulation, Type II, Class 2: With factory-applied [ASJ] [ASJ-SSL] [ASJ+] [PSK] jacket.
	4. Fabricated shapes in accordance with ASTM C450, ASTM C585, and ASTM C1639.
	5. Factory-applied jacket requirements are specified in "Factory-Applied Jackets" Article.

	G. Flexible Elastomeric: Closed-cell or expanded-rubber materials; suitable for maximum use temperature between minus 70 deg F and 220 deg F. Comply with ASTM C534/C534M, Type I for tubular materials.
	1. Manufacturers: Subject to compliance with requirements, available manufacturers offering products that may be incorporated into the Work include, but are not limited to the following:
	a. Aeroflex USA.
	b. Armacell LLC.
	c. K-Flex USA.


	H. Glass-Fiber, Preformed Pipe: Glass fibers bonded with a thermosetting resin; suitable for maximum use temperature up to 850 deg F in accordance with ASTM C411. Comply with ASTM C547.
	1. Manufacturers: Subject to compliance with requirements, available manufacturers offering products that may be incorporated into the Work include, but are not limited to the following:
	a. Johns Manville; a Berkshire Hathaway company.
	b. Knauf Insulation.
	c. Manson Insulation Inc.
	d. Owens Corning.

	2. Preformed Pipe Insulation: Type I, Grade A[, unfaced] [ with factory-applied ASJ] [ with factory-applied ASJ-SSL] [with factory-applied ASJ+ jacket] [with factory-applied PSK jacket].
	3. Fabricated shapes in accordance with ASTM C450 and ASTM C585.
	4. Factory-applied jacket requirements are specified in "Factory-Applied Jackets" Article.

	I. Mineral Wool, Preformed Pipe: Mandrel-wound mineral wool fibers bonded with a thermosetting resin, unfaced; suitable for maximum use temperature up to 1200 deg F in accordance with ASTM C447. Comply with ASTM C547.
	1. Manufacturers: Subject to compliance with requirements, available manufacturers offering products that may be incorporated into the Work include, but are not limited to the following:
	a. Johns Manville; a Berkshire Hathaway company.
	b. Owens Corning.
	c. ROCKWOOL.

	2. Preformed Pipe Insulation: Type II, Grade A[, unfaced] [with factory-applied ASJ] [with factory-applied ASJ-SSL] [with factory-applied ASJ+ jacket] [with factory-applied PSK jacket].
	3. Fabricated shapes in accordance with ASTM C450 and ASTM C585.

	J. Phenolic: Fabricated pipe insulation of rigid, expanded, closed-cell structure. Comply with ASTM C1126, Type III.
	1. Manufacturers: Subject to compliance with requirements, available manufacturers offering products that may be incorporated into the Work include, but are not limited to the following:
	a. Polyguard Products, Inc.
	b. Resolco Inc.

	2. Pre-fabricated Pipe Insulation: Type III[, unfaced] [, with factory-applied ASJ] [with factory-applied ASJ+ jacket] [with factory-applied PSK jacket].
	3. Fabricated shapes in accordance with ASTM C450 and ASTM C585.
	4. Factory-applied jacket requirements are specified in "Factory-Applied Jackets" Article.

	K. Polyolefin: Polyethylene thermal plastic insulation. Comply with ASTM C534/C534M or ASTM C1427, Type I, Grade 1, for tubular materials[, self-seal].
	1. Manufacturers: Subject to compliance with requirements, provide products by one of the following:
	a. Armacell LLC.
	b. Nomaco.



	2.3 INSULATING CEMENTS
	A. Glass-Fiber and Mineral Wool Insulating Cement: Comply with ASTM C195.
	1. Manufacturers: Subject to compliance with requirements, available manufacturers offering products that may be incorporated into the Work include, but are not limited to the following:
	a. Ramco Insulation, Inc.


	B. Expanded or Exfoliated Vermiculite Insulating Cement: Comply with ASTM C196.
	1. Manufacturers: Subject to compliance with requirements, available manufacturers offering products that may be incorporated into the Work include, but are not limited to the following:
	a. Ramco Insulation, Inc.


	C. Glass-Fiber and Mineral Wool Hydraulic-Setting Insulating and Finishing Cement: Comply with ASTM C449.
	1. Manufacturers: Subject to compliance with requirements, available manufacturers offering products that may be incorporated into the Work include, but are not limited to the following:
	a. Ramco Insulation, Inc.



	2.4 ADHESIVES
	A. Materials are compatible with insulation materials, jackets, and substrates and for bonding insulation to itself and to surfaces to be insulated unless otherwise indicated.
	B. Cellular-Glass Adhesive: Two-component, thermosetting urethane adhesive containing no flammable solvents, with a service temperature range of minus 100 to plus 200 deg F.
	1. Manufacturers: Subject to compliance with requirements, available manufacturers offering products that may be incorporated into the Work include, but are not limited to the following:
	a. Foster Brand; H. B. Fuller Construction Products.


	C. Flexible Elastomeric and Polyolefin Adhesive: Solvent-based adhesive.
	1. Manufacturers: Subject to compliance with requirements, available manufacturers offering products that may be incorporated into the Work include, but are not limited to the following:
	a. Aeroflex USA.
	b. Armacell LLC.
	c. Foster Brand; H. B. Fuller Construction Products.
	d. K-Flex USA.

	2. Flame-spread index is 25 or less and smoke-developed index is 50 or less as tested in accordance with ASTM E84.
	3. Wet Flash Point: Below 0 deg F.
	4. Service Temperature Range: 40 to 200 deg F.
	5. Color:  Black.

	D. Glass-Fiber and Mineral Wool Adhesive: Comply with MIL-A-3316C, Class 2, Grade A.
	1. Manufacturers: Subject to compliance with requirements, available manufacturers offering products that may be incorporated into the Work include, but are not limited to the following:
	a. Childers Brand; H. B. Fuller Construction Products.
	b. Foster Brand; H. B. Fuller Construction Products.
	c. Mon-Eco Industries, Inc.


	E. Phenolic Adhesive: Solvent-based resin adhesive, with a service temperature range of minus 75 to plus 300 deg F.
	1. Manufacturers: Subject to compliance with requirements, available manufacturers offering products that may be incorporated into the Work include, but are not limited to the following:
	a. Childers Brand; H. B. Fuller Construction Products.
	b. Foster Brand; H. B. Fuller Construction Products.


	F. ASJ Adhesive and FSK Jacket Adhesive: Comply with MIL-A-3316C, Class 2, Grade A, for bonding insulation jacket lap seams and joints.
	1. Manufacturers: Subject to compliance with requirements, available manufacturers offering products that may be incorporated into the Work include, but are not limited to the following:
	a. Childers Brand; H. B. Fuller Construction Products.
	b. Foster Brand; H. B. Fuller Construction Products.
	c. Mon-Eco Industries, Inc.


	G. PVC Jacket Adhesive: Compatible with PVC jacket.
	1. Manufacturers: Subject to compliance with requirements, available manufacturers offering products that may be incorporated into the Work include, but are not limited to the following:
	a. Johns Manville; a Berkshire Hathaway company.
	b. P.I.C. Plastics, Inc.
	c. Proto Corporation.
	d. Speedline Corporation.
	e. The Dow Chemical Company.



	2.5 MASTICS AND COATINGS
	A. Materials are compatible with insulation materials, jackets, and substrates.
	B. Vapor-Retarder Mastic, Water Based: Suitable for indoor use on below-ambient services.
	1. Manufacturers: Subject to compliance with requirements, available manufacturers offering products that may be incorporated into the Work include, but are not limited to the following:
	a. Childers Brand; H. B. Fuller Construction Products.
	b. Foster Brand; H. B. Fuller Construction Products.
	c. Knauf Insulation.
	d. Mon-Eco Industries, Inc.
	e. Vimasco Corporation.

	2. Water-Vapor Permeance: Comply with ASTM E96/E96M or ASTM F1249.
	3. Service Temperature Range:  Minus 20 to plus 180 deg F.
	4. Comply with MIL-PRF-19565C, Type II, for permeance requirements[, with supplier listing on DOD QPD - Qualified Products Database].
	5. Color:  White.

	C. Vapor-Retarder Mastic, Solvent Based, Indoor Use: Suitable for indoor use on below-ambient services.
	1. Manufacturers: Subject to compliance with requirements, available manufacturers offering products that may be incorporated into the Work include, but are not limited to the following:
	a. Childers Brand; H. B. Fuller Construction Products.
	b. Foster Brand; H. B. Fuller Construction Products.
	c. Mon-Eco Industries, Inc.

	2. Water-Vapor Permeance: Comply with ASTM E96/E96M or ASTM F1249.
	3. Service Temperature Range: 0 to 180 deg F.
	4. Color:  White.

	D. Vapor-Retarder Mastic, Solvent Based, Outdoor Use: Suitable for outdoor use on below-ambient services.
	1. Manufacturers: Subject to compliance with requirements, available manufacturers offering products that may be incorporated into the Work include, but are not limited to the following:
	a. Childers Brand; H. B. Fuller Construction Products.
	b. Foster Brand; H. B. Fuller Construction Products.

	2. Water-Vapor Permeance: Comply with ASTM E96/E96M or ASTM F1249.
	3. Service Temperature Range: Minus 50 to plus 220 deg F.
	4. Color:  White.

	E. Breather Mastic: Water based; suitable for indoor and outdoor use on above-ambient services.
	1. Manufacturers: Subject to compliance with requirements, available manufacturers offering products that may be incorporated into the Work include, but are not limited to the following:
	a. Childers Brand; H. B. Fuller Construction Products.
	b. Foster Brand; H. B. Fuller Construction Products.
	c. Knauf Insulation.
	d. Mon-Eco Industries, Inc.
	e. Vimasco Corporation.

	2. Water-Vapor Permeance: ASTM E96/E96M, greater than 1.0 perm at manufacturer's recommended dry film thickness.
	3. Service Temperature Range:  Minus 20 to plus 180 deg F.
	4. Color:  White.


	2.6 LAGGING ADHESIVES
	A. Adhesives comply with MIL-A-3316C, Class I, Grade A, and are compatible with insulation materials, jackets, and substrates.
	1. Manufacturers: Subject to compliance with requirements, available manufacturers offering products that may be incorporated into the Work include, but are not limited to the following:
	a. Childers Brand; H. B. Fuller Construction Products.
	b. Foster Brand; H. B. Fuller Construction Products.
	c. Vimasco Corporation.

	2. Fire-resistant, water-based lagging adhesive and coating for use indoors to adhere fire-resistant lagging cloths over pipe insulation.
	3. Service Temperature Range:  20 to plus 180 deg F.
	4. Color: White.


	2.7 SEALANTS
	A. Materials are as recommended by the insulation manufacturer and are compatible with insulation materials, jackets, and substrates.
	B. Joint Sealants:
	1. Manufacturers: Subject to compliance with requirements, available manufacturers offering products that may be incorporated into the Work include, but are not limited to the following:
	a. Childers Brand; H. B. Fuller Construction Products.
	b. Foster Brand; H. B. Fuller Construction Products.
	c. Mon-Eco Industries, Inc.
	d. Owens Corning.

	2. Permanently flexible, elastomeric sealant.
	3. Service Temperature Range:  Minus 58 to plus 176 deg F.
	4. Color: White or gray.

	C. FSK and Metal Jacket Flashing Sealants:
	1. Manufacturers: Subject to compliance with requirements, available manufacturers offering products that may be incorporated into the Work include, but are not limited to the following:
	a. Childers Brand; H. B. Fuller Construction Products.
	b. Foster Brand; H. B. Fuller Construction Products.
	c. Mon-Eco Industries, Inc.

	2. Fire- and water-resistant, flexible, elastomeric sealant.
	3. Service Temperature Range: Minus 40 to plus 250 deg F.
	4. Color: Aluminum.

	D. ASJ Flashing Sealants and PVC Jacket Flashing Sealants:
	1. Manufacturers: Subject to compliance with requirements, available manufacturers offering products that may be incorporated into the Work include, but are not limited to, the following:
	a. Childers Brand; H. B. Fuller Construction Products.
	b. Foster Brand; H. B. Fuller Construction Products.

	2. Fire- and water-resistant, flexible, elastomeric sealant.
	3. Service Temperature Range: Minus 40 to plus 250 deg F.
	4. Color: White.


	2.8 FACTORY-APPLIED JACKETS
	A. Insulation system schedules indicate factory-applied jackets on various applications. When factory-applied jackets are indicated, comply with the following:
	1. ASJ: White, kraft-paper, fiberglass-reinforced scrim with aluminum-foil backing; complying with ASTM C1136, Type I.
	2. ASJ-SSL: ASJ with self-sealing, pressure-sensitive, acrylic-based adhesive covered by a removable protective strip; complying with ASTM C1136, Type I.
	3. FSK Jacket: Aluminum-foil, fiberglass-reinforced scrim with kraft-paper backing; complying with ASTM C1136, Type II.
	4. ASJ+: Aluminum foil reinforced with glass scrim bonded to a kraft paper interleaving with an outer film leaving no paper exposed; complying with ASTM C1136 Types I, II, III, IV, and VII.
	5. PSK Jacket: Aluminum foil fiberglass reinforced scrim with polyethylene backing, complying with ASTM C1136, Type II.


	2.9 FIELD-APPLIED JACKETS
	A. Field-applied jackets comply with ASTM C1136, Type I, unless otherwise indicated.
	B. FSK Jacket: Aluminum-foil-face, fiberglass-reinforced scrim with kraft-paper backing.
	C. PVC Jacket: High-impact-resistant, UV-resistant PVC complying with ASTM D1784, Class 16354-C; thickness as scheduled; roll stock ready for shop or field cutting and forming. Thickness is indicated in field-applied jacket schedules.
	1. Manufacturers: Subject to compliance with requirements, available manufacturers offering products that may be incorporated into the Work include, but are not limited to the following:
	a. Airex Manufacturing Inc.
	b. Johns Manville; a Berkshire Hathaway company.
	c. P.I.C. Plastics, Inc.
	d. Proto Corporation.
	e. Speedline Corporation.

	2. Adhesive: As recommended by jacket material manufacturer.
	3. Color: [White] [Color-code jackets based on system. Color as selected by Architect].
	4. Factory-fabricated fitting covers to match jacket if available; otherwise, field fabricate.
	a. Shapes: 45- and 90-degree, short- and long-radius elbows, tees, valves, flanges, unions, reducers, end caps, soil-pipe hubs, traps, mechanical joints, and P-trap and supply covers for lavatories.


	D. Metal Jacket:
	1. Manufacturers: Subject to compliance with requirements, available manufacturers offering products that may be incorporated into the Work include, but are not limited to the following:
	a. Johns Manville; a Berkshire Hathaway company.
	b. RPR Products, Inc.

	2. Aluminum Jacket: Comply with ASTM B209, Alloy 3003, 3005, 3105, or 5005, Temper H-14.
	a. [Sheet and roll stock ready for shop or field sizing] [Factory cut and rolled to size].
	b. Finish and thickness are indicated in field-applied jacket schedules.
	c. Moisture Barrier for Indoor Applications: [1-mil-thick, heat-bonded polyethylene and kraft paper] [3-mil-thick, heat-bonded polyethylene and kraft paper] [3-mil-thick polysurlyn].
	d. Moisture Barrier for Outdoor Applications: [3-mil-thick, heat-bonded polyethylene and kraft paper] [3-mil-thick polysurlyn].
	e. Factory-Fabricated Fitting Covers:
	1) Same material, finish, and thickness as jacket.
	2) Preformed two-piece or gore, 45- and 90-degree, short- and long-radius elbows.
	3) Tee covers.
	4) Flange and union covers.
	5) End caps.
	6) Beveled collars.
	7) Valve covers.
	8) Field fabricate fitting covers only if factory-fabricated fitting covers are not available.


	3. Stainless Steel Jacket: ASTM A240/A240M.
	a. [Sheet and roll stock ready for shop or field sizing] [Factory cut and rolled to size].
	b. Material, finish, and thickness are indicated in field-applied jacket schedules.
	c. Moisture Barrier for Indoor Applications: [1-mil-thick, heat-bonded polyethylene and kraft paper] [3-mil-thick, heat-bonded polyethylene and kraft paper] [3-mil-thick polysurlyn].
	d. Moisture Barrier for Outdoor Applications: [3-mil-thick, heat-bonded polyethylene and kraft paper] [2.5-mil-thick polysurlyn].
	e. Factory-Fabricated Fitting Covers:
	1) Same material, finish, and thickness as jacket.
	2) Preformed two-piece or gore, 45- and 90-degree, short- and long-radius elbows.
	3) Tee covers.
	4) Flange and union covers.
	5) End caps.
	6) Beveled collars.
	7) Valve covers.
	8) Field fabricate fitting covers only if factory-fabricated fitting covers are not available.



	E. Underground Direct-Buried Jacket: 125-mil-thick vapor barrier and waterproofing membrane, consisting of a rubberized bituminous resin reinforced with a woven-glass fiber or polyester scrim and laminated aluminum foil.
	1. Manufacturers: Subject to compliance with requirements, available manufacturers offering products that may be incorporated into the Work include, but are not limited to the following:
	a. Owens Corning.
	b. Polyguard Products, Inc.


	F. Self-Adhesive Outdoor Jacket (Asphaltic): 60-mil-thick, laminated vapor barrier and waterproofing membrane for installation over insulation located aboveground outdoors; consisting of a rubberized bituminous resin on a cross-laminated polyethylene ...
	1. Manufacturers: Subject to compliance with requirements, available manufacturers offering products that may be incorporated into the Work include, but are not limited to the following:
	a. MFM Building Products Corp.
	b. Polyguard Products, Inc.


	G. Self-Adhesive Indoor/Outdoor Jacket (Non-Asphaltic): Vapor barrier and waterproofing jacket for installation over insulation located aboveground outdoors or indoors. Specialized jacket with five layers of laminated aluminum and polyester film with ...
	1. Manufacturers: Subject to compliance with requirements, available manufacturers offering products that may be incorporated into the Work include, but are not limited to the following:
	a. 3M.
	b. Foster Brand; H. B. Fuller Construction Products.
	c. Ideal Tape Co., Inc., an American Biltrite Company.

	2. Permeance: 0.00 perm as tested in accordance with ASTM F1249.
	3. Flamespread/Smoke Developed: 25/50 as tested in accordance with ASTM E84.
	4. Aluminum Finish: [Embossed] [Smooth].


	2.10 FIELD-APPLIED FABRIC-REINFORCING MESH
	A. Woven Glass-Fiber Mesh: Approximately 2 oz./sq. yd. with a thread count of 10 strands by 10 strands/sq. in. for covering pipe and pipe fittings.
	1. Manufacturers: Subject to compliance with requirements, available manufacturers offering products that may be incorporated into the Work include, but are not limited to the following:
	a. Childers Brand; H. B. Fuller Construction Products.


	B. Woven Polyester Mesh: Approximately 1 oz./sq. yd. with a thread count of 10 strands by 10 strands/sq. in., in a Leno weave, for pipe.
	1. Manufacturers: Subject to compliance with requirements, available manufacturers offering products that may be incorporated into the Work include, but are not limited to the following:
	a. Foster Brand; H. B. Fuller Construction Products.
	b. Vimasco Corporation.



	2.11 FIELD-APPLIED CLOTHS
	A. Woven Glass-Fiber Cloth: Comply with MIL-C-20079H, Type I, plain weave, and presized a minimum of 8 oz./sq. yd.
	1. Manufacturers: Subject to compliance with requirements, available manufacturers offering products that may be incorporated into the Work include, but are not limited to the following:
	a. Alpha Associates, Inc.



	2.12 TAPES
	A. ASJ Tape: White vapor-retarder tape matching factory-applied jacket with acrylic adhesive, complying with ASTM C1136.
	1. Manufacturers: Subject to compliance with requirements, available manufacturers offering products that may be incorporated into the Work include, but are not limited to the following:
	a. 3M Industrial Adhesives and Tapes Division.
	b. Avery Dennison Corporation, Specialty Tapes Division.
	c. Ideal Tape Co., Inc., an American Biltrite Company.
	d. Knauf Insulation.

	2. Width:  3 inches.
	3. Thickness:  11.5 mils.
	4. Adhesion:  90 ounces force/inch in width.
	5. Elongation:  2 percent.
	6. Tensile Strength:  40 lbf/inch in width.
	7. ASJ Tape Disks and Squares: Precut disks or squares of ASJ tape.

	B. FSK Tape: Foil-face, vapor-retarder tape matching factory-applied jacket with acrylic adhesive; complying with ASTM C1136.
	1. Manufacturers: Subject to compliance with requirements, available manufacturers offering products that may be incorporated into the Work include, but are not limited to the following:
	a. 3M Industrial Adhesives and Tapes Division.
	b. Avery Dennison Corporation, Specialty Tapes Division.
	c. Ideal Tape Co., Inc., an American Biltrite Company.
	d. Knauf Insulation.

	2. Width:  3 inches.
	3. Thickness:  6.5 mils.
	4. Adhesion:  90 ounces force/inch in width.
	5. Elongation:  2 percent.
	6. Tensile Strength:  40 lbf/inch in width.
	7. FSK Tape Disks and Squares: Precut disks or squares of FSK tape.

	C. PVC Tape: White vapor-retarder tape matching field-applied PVC jacket with acrylic adhesive; suitable for indoor and outdoor applications.
	1. Manufacturers: Subject to compliance with requirements, available manufacturers offering products that may be incorporated into the Work include, but are not limited to the following:
	a. 3M Industrial Adhesives and Tapes Division.
	b. Ideal Tape Co., Inc., an American Biltrite Company.

	2. Width:  2 inches.
	3. Thickness:  6 mils.
	4. Adhesion:  64 ounces force/inch in width.
	5. Elongation:  500 percent.
	6. Tensile Strength:  18 lbf/inch in width.

	D. Aluminum-Foil Tape: Vapor-retarder tape with acrylic adhesive.
	1. Manufacturers: Subject to compliance with requirements, available manufacturers offering products that may be incorporated into the Work include, but are not limited to the following:
	a. 3M Industrial Adhesives and Tapes Division.
	b. Avery Dennison Corporation, Specialty Tapes Division.
	c. Ideal Tape Co., Inc., an American Biltrite Company.
	d. Knauf Insulation.

	2. Width:  2 inches.
	3. Thickness:  3.7 mils.
	4. Adhesion:  100 ounces force/inch in width.
	5. Elongation:  5 percent.
	6. Tensile Strength:  34 lbf/inch in width.


	2.13 SECUREMENTS
	A. Bands:
	1. Manufacturers: Subject to compliance with requirements, available manufacturers offering products that may be incorporated into the Work include, but are not limited to the following:
	a. Johns Manville; a Berkshire Hathaway company.
	b. RPR Products, Inc.

	2. Stainless Steel: ASTM A240/A240M, [Type 304] [or] [Type 316]; 0.015 inch thick, [1/2 inch] [3/4 inch] wide with [wing seal] [or] [closed seal].
	3. Aluminum: ASTM B209, Alloy 3003, 3005, 3105, or 5005; Temper H-14, 0.020 inch thick, [1/2 inch] [3/4 inch] wide with [wing seal] [or] [closed seal].

	B. Staples: Outward-clinching insulation staples, nominal 3/4-inch-wide, stainless steel or Monel.
	C. Wire: [0.080-inch nickel-copper alloy] [0.062-inch soft-annealed, stainless steel] [0.062-inch soft-annealed, galvanized steel].
	1. Manufacturers: Subject to compliance with requirements, available manufacturers offering products that may be incorporated into the Work include, but are not limited to the following:
	a. C & F Wire Products.
	b. Johns Manville; a Berkshire Hathaway company.
	c. RPR Products, Inc.



	2.14 PROTECTIVE SHIELDING GUARDS
	A. Protective Shielding Pipe Covers:
	1. Manufacturers: Subject to compliance with requirements, available manufacturers offering products that may be incorporated into the Work include, but are not limited to the following:
	a. Buckaroos, Inc.
	b. Just Manufacturing.
	c. MVG Molded Products.
	d. McGuire Manufacturing.
	e. Plumberex Specialty Products, Inc.
	f. Truebro; IPS Corporation.
	g. Zurn Industries, LLC.

	2. Description: Manufactured plastic wraps for covering plumbing fixture [hot-water supply] [hot- and cold-water supplies] and trap and drain piping. Comply with Americans with Disabilities Act (ADA) requirements.

	B. Protective Shielding Piping Enclosures:
	1. Manufacturers: Subject to compliance with requirements, available manufacturers offering products that may be incorporated into the Work include, but are not limited to the following:
	a. Truebro; IPS Corporation.
	b. Zurn Industries, LLC.

	2. Description: Manufactured plastic enclosure for covering plumbing fixture hot- and cold-water supplies and trap and drain piping. Comply with ADA requirements.



	PART 3 -  EXECUTION
	3.1 EXAMINATION
	A. Examine substrates and conditions for compliance with requirements for installation tolerances and other conditions affecting performance of insulation application.
	1. Verify that systems to be insulated have been tested and are free of defects.
	2. Verify that surfaces to be insulated are clean and dry.

	B. Proceed with installation only after unsatisfactory conditions have been corrected.

	3.2 PREPARATION
	A. Clean and dry surfaces to receive insulation. Remove materials that will adversely affect insulation application.
	B. Clean and prepare surfaces to be insulated. Before insulating, apply a corrosion coating to insulated surfaces as follows:
	1. Stainless Steel: Coat 300 series stainless steel with an epoxy primer 5 mils thick and an epoxy finish 5 mils thick if operating in a temperature range of between 140 and 300 deg F. Consult coating manufacturer for appropriate coating materials and...
	2. Carbon Steel: Coat carbon steel operating at a service temperature of between 32 and 300 deg F with an epoxy coating. Consult coating manufacturer for appropriate coating materials and application methods for operating temperature range.

	C. Coordinate insulation installation with the tradesman installing heat tracing. Comply with requirements for heat tracing that apply to insulation.
	D. Mix insulating cements with clean potable water; if insulating cements are to be in contact with stainless steel surfaces, use demineralized water.

	3.3 GENERAL INSTALLATION REQUIREMENTS
	A. Install insulation materials, accessories, and finishes with smooth, straight, and even surfaces; free of voids throughout the length of piping, including fittings, valves, and specialties.
	B. Install insulation materials, forms, vapor barriers or retarders, jackets, and of thicknesses required for each item of pipe system, as specified in insulation system schedules.
	C. Install accessories compatible with insulation materials and suitable for the service. Install accessories that do not corrode, compress, or otherwise damage insulation or jacket.
	D. Install insulation with longitudinal seams at top and bottom (12 o'clock and 6 o'clock positions) of horizontal runs.
	E. Install multiple layers of insulation with longitudinal and end seams staggered.
	F. Do not weld brackets, clips, or other attachment devices to piping, fittings, and specialties.
	G. Keep insulation materials dry during storage, application, and finishing. Replace insulation materials that get wet during storage or in the installation process before being properly covered and sealed in accordance with Contract Documents, unless...
	H. Install insulation with tight longitudinal seams and end joints. Bond seams and joints with adhesive recommended by insulation material manufacturer.
	I. Install insulation with least number of joints practical.
	J. Where vapor barrier is indicated, seal joints, seams, and penetrations in insulation at hangers, supports, anchors, and other projections with vapor-barrier mastic.
	1. Install insulation continuously through hangers and around anchor attachments.
	2. For insulation application where vapor barriers are indicated, extend insulation on anchor legs from point of attachment to supported item to point of attachment to structure. Taper and seal ends attached to structure with vapor-barrier mastic.
	3. Install insert materials and insulation to tightly join the insert. Seal insulation to insulation inserts with adhesive or sealing compound recommended by insulation material manufacturer.
	4. Cover inserts with jacket material matching adjacent pipe insulation. Install shields over jacket, arranged to protect jacket from tear or puncture by hanger, support, and shield.

	K. Apply adhesives, mastics, and sealants at manufacturer's recommended coverage rate and wet and dry film thicknesses.
	L. Install insulation with factory-applied jackets as follows:
	1. Draw jacket tight and smooth, but not to the extent of creating wrinkles or areas of compression in the insulation.
	2. Cover circumferential joints with 3-inch-wide strips of same material as insulation jacket. Secure strips with adhesive and outward-clinching staples along both edges of strip, spaced 4 inches o.c.
	3. Overlap jacket longitudinal seams at least 1-1/2 inches. Install insulation with longitudinal seams at bottom of pipe. Clean and dry surface to receive self-sealing lap. Staple laps with outward-clinching staples along edge at 4 inches o.c.
	a. For below-ambient services, apply vapor-barrier mastic over staples.

	4. Cover joints and seams with tape, in accordance with insulation material manufacturer's written instructions, to maintain vapor seal.
	5. Where vapor barriers are indicated, apply vapor-barrier mastic on seams and joints and at ends adjacent to pipe flanges and fittings.

	M. Cut insulation in a manner to avoid compressing insulation.
	N. Finish installation with systems at operating conditions. Repair joint separations and cracking due to thermal movement.
	O. Repair damaged insulation facings by applying same facing material over damaged areas. Extend patches at least 4 inches beyond damaged areas. Adhere, staple, and seal patches in similar fashion to butt joints.
	P. For above-ambient services, do not install insulation to the following:
	1. Vibration-control devices.
	2. Testing agency labels and stamps.
	3. Nameplates and data plates.
	4. Cleanouts.


	3.4 PENETRATIONS
	A. Insulation Installation at Roof Penetrations: Install insulation continuously through roof penetrations.
	1. Seal penetrations with flashing sealant.
	2. For applications requiring only indoor insulation, terminate insulation above roof surface and seal with joint sealant. For applications requiring indoor and outdoor insulation, install insulation for outdoor applications tightly joined to indoor i...
	3. Extend jacket of outdoor insulation outside roof flashing at least 2 inches below top of roof flashing.
	4. Seal jacket to roof flashing with flashing sealant.

	B. Insulation Installation at Underground Exterior Wall Penetrations: Terminate insulation flush with sleeve seal. Seal terminations with flashing sealant.
	C. Insulation Installation at Aboveground Exterior Wall Penetrations: Install insulation continuously through wall penetrations.
	1. Seal penetrations with flashing sealant.
	2. For applications requiring only indoor insulation, terminate insulation inside wall surface and seal with joint sealant. For applications requiring indoor and outdoor insulation, install insulation for outdoor applications tightly joined to indoor ...
	3. Extend jacket of outdoor insulation outside wall flashing and overlap wall flashing at least 2 inches.
	4. Seal jacket to wall flashing with flashing sealant.

	D. Insulation Installation at Interior Wall and Partition Penetrations (That Are Not Fire Rated): Install insulation continuously through walls and partitions.
	E. Insulation Installation at Fire-Rated Wall and Partition Penetrations: Install insulation continuously through penetrations of fire-rated walls and partitions.
	1. Comply with requirements in Section 078413 "Penetration Firestopping" for firestopping and fire-resistive joint sealers.

	F. Insulation Installation at Floor Penetrations:
	1. Pipe: Install insulation continuously through floor penetrations.
	2. Seal penetrations through fire-rated assemblies. Comply with requirements in Section 078413 "Penetration Firestopping."


	3.5 GENERAL PIPE INSULATION INSTALLATION
	A. Requirements in this article generally apply to all insulation materials, except where more specific requirements are specified in various pipe insulation material installation articles below.
	B. Insulation Installation on Fittings, Valves, Strainers, Flanges, Mechanical Couplings, and Unions:
	1. Install insulation over fittings, valves, strainers, flanges, mechanical couplings, unions, and other specialties with continuous thermal and vapor-retarder integrity unless otherwise indicated.
	2. Insulate pipe elbows using [preformed fitting insulation] [or] [mitered or routed fittings] made from same material and density as that of adjacent pipe insulation. Each piece is butted tightly against adjoining piece and bonded with adhesive. Fill...
	3. Insulate tee fittings with [preformed fitting insulation] [or] [sectional pipe insulation] of same material and thickness as that used for adjacent pipe. Cut sectional pipe insulation to fit. Butt each section closely to the next and hold in place ...
	4. Insulate valves using [preformed fitting insulation] [or] [sectional pipe insulation] of same material, density, and thickness as that used for adjacent pipe. Overlap adjoining pipe insulation by not less than 2 times the thickness of pipe insulati...
	5. Insulate strainers using [preformed fitting insulation] [or] [sectional pipe insulation] of same material, density, and thickness as used for adjacent pipe. Overlap adjoining pipe insulation by not less than 2 times the thickness of pipe insulation...
	6. Insulate flanges, mechanical couplings, and unions, using a section of oversized preformed pipe insulation. Overlap adjoining pipe insulation by not less than 2 times the thickness of pipe insulation, or one pipe diameter, whichever is thicker. Ste...
	7. Cover segmented insulated surfaces with a layer of finishing cement and coat with a mastic. Install vapor-barrier mastic for below-ambient services and a breather mastic for above-ambient services. Reinforce the mastic with fabric-reinforcing mesh....
	8. For services not specified to receive a field-applied jacket, except for flexible elastomeric and polyolefin, install fitted PVC cover over elbows, tees, strainers, valves, flanges, and unions. Terminate ends with PVC end caps. Tape PVC covers to a...

	C. Insulate instrument connections for thermometers, pressure gages, pressure temperature taps, test connections, flow meters, sensors, switches, and transmitters on insulated pipes. Shape insulation at these connections by tapering it to and around t...
	D. Install removable insulation covers at locations indicated. Installation conforms to the following:
	1. Make removable flange and union insulation from sectional pipe insulation of same thickness as that on adjoining pipe. Install same insulation jacket as that of adjoining pipe insulation.
	2. When flange and union covers are made from sectional pipe insulation, extend insulation from flanges or union at least 2 times the insulation thickness over adjacent pipe insulation on each side of flange or union. Secure flange cover in place with...
	3. Construct removable valve insulation covers in same manner as for flanges, except divide the two-part section on the vertical center line of valve body.
	4. When covers are made from block insulation, make two halves, each consisting of mitered blocks wired to stainless steel fabric. Secure this wire frame, with its attached insulation, to flanges with tie wire. Extend insulation at least 2 inches over...
	5. Unless a PVC jacket is indicated in field-applied jacket schedules, finish exposed surfaces with a metal jacket.


	3.6 INSTALLATION OF CELLULAR-GLASS INSULATION
	A. Insulation Installation on Straight Pipes and Tubes:
	1. Secure each layer of insulation to pipe with wire or bands and tighten bands without deforming insulation materials.
	2. Where vapor barriers are indicated, seal longitudinal seams, end joints, and protrusions with vapor-barrier mastic and joint sealant.
	3. For insulation with jackets on above-ambient services, secure laps with outward-clinched staples at 6 inches o.c.
	4. For insulation with jackets on below-ambient services, do not staple longitudinal tabs. Instead, secure tabs with additional adhesive, as recommended by insulation material manufacturer, and seal with vapor-barrier mastic and flashing sealant.

	B. Insulation Installation on Pipe Flanges:
	1. Install prefabricated pipe insulation to outer diameter of pipe flange.
	2. Make width of insulation section same as overall width of flange and bolts, plus twice the thickness of pipe insulation.
	3. Fill voids between inner circumference of flange insulation and outer circumference of adjacent straight pipe segments with cut sections of cellular-glass block insulation of same thickness as that of pipe insulation. Where voids are difficult to f...
	4. Install jacket material with manufacturer's recommended adhesive, overlap seams at least 1 inch, and seal joints with flashing sealant.

	C. Insulation Installation on Pipe Fittings and Elbows:
	1. Install prefabricated sections of same material as that of straight segments of pipe insulation when available. Secure according to manufacturer's written instructions.
	2. When preformed sections of insulation are not available, install mitered or routed sections of cellular-glass insulation. Secure insulation materials with wire or bands.

	D. Insulation Installation on Valves and Pipe Specialties:
	1. Install prefabricated sections of cellular-glass insulation to valve body.
	2. Arrange insulation to permit access to packing and to allow valve operation without disturbing insulation.
	3. Install insulation to flanges as specified for flange insulation application.


	3.7 INSTALLATION OF FLEXIBLE ELASTOMERIC INSULATION
	A. Seal longitudinal seams and end joints with manufacturer's recommended adhesive to eliminate openings in insulation that allow passage of air to surface being insulated.
	B. Insulation Installation on Pipe Flanges:
	1. Install pipe insulation to outer diameter of pipe flange.
	2. Make width of insulation section same as overall width of flange and bolts, plus twice the thickness of pipe insulation.
	3. Fill voids between inner circumference of flange insulation and outer circumference of adjacent straight pipe segments with cut sections of sheet insulation of same thickness as that of pipe insulation.
	4. Secure insulation to flanges and seal seams with manufacturer's recommended adhesive to eliminate openings in insulation that allow passage of air to surface being insulated.

	C. Insulation Installation on Pipe Fittings and Elbows:
	1. Install sections of pipe insulation and miter if required in accordance with manufacturer's written instructions.
	2. Secure insulation materials and seal seams with manufacturer's recommended adhesive to eliminate openings in insulation that allow passage of air to surface being insulated.

	D. Insulation Installation on Valves and Pipe Specialties:
	1. Install prefabricated valve covers manufactured of same material as that of pipe insulation when available.
	2. When prefabricated valve covers are not available, install cut sections of pipe and sheet insulation to valve body. Arrange insulation to permit access to packing and to allow valve operation without disturbing insulation.
	3. Install insulation to flanges as specified for flange insulation application.
	4. Secure insulation to valves and specialties, and seal seams with manufacturer's recommended adhesive to eliminate openings in insulation that allow passage of air to surface being insulated.


	3.8 INSTALLATION OF GLASS-FIBER AND MINERAL WOOL INSULATION
	A. Insulation Installation on Straight Pipes and Tubes:
	1. Secure each layer of preformed pipe insulation to pipe with wire or bands and tighten bands without deforming insulation materials.
	2. Where vapor barriers are indicated, seal longitudinal seams, end joints, and protrusions with vapor-barrier mastic and joint sealant.
	3. For insulation with jackets on above-ambient surfaces, secure laps with outward-clinched staples at 6 inches o.c.
	4. For insulation with jackets on below-ambient surfaces, do not staple longitudinal tabs. Instead, secure tabs with additional adhesive, as recommended by insulation material manufacturer, and seal with vapor-barrier mastic and flashing sealant.

	B. Insulation Installation on Pipe Flanges:
	1. Install prefabricated pipe insulation to outer diameter of pipe flange.
	2. Make width of insulation section same as overall width of flange and bolts, plus twice the thickness of pipe insulation.
	3. Fill voids between inner circumference of flange insulation and outer circumference of adjacent straight pipe segments with glass-fiber or mineral-wool blanket insulation.
	4. Install jacket material with manufacturer's recommended adhesive, overlap seams at least 1 inch, and seal joints with flashing sealant.

	C. Insulation Installation on Pipe Fittings and Elbows:
	1. Install prefabricated sections of same material as that of straight segments of pipe insulation when available.
	2. When prefabricated insulation elbows and fittings are not available, install mitered sections of pipe insulation, to a thickness equal to adjoining pipe insulation. Secure insulation materials with wire or bands.

	D. Insulation Installation on Valves and Pipe Specialties:
	1. Install prefabricated sections of same material as that of straight segments of pipe insulation when available.
	2. When prefabricated sections are not available, install fabricated sections of pipe insulation to valve body.
	3. Arrange insulation to permit access to packing and to allow valve operation without disturbing insulation.
	4. Install insulation to flanges as specified for flange insulation application.


	3.9 INSTALLATION OF PHENOLIC INSULATION
	A. General Installation Requirements:
	1. Secure single-layer insulation with stainless steel bands at 12-inch intervals and tighten bands without deforming insulation materials.
	2. Install two-layer insulation with joints tightly butted and staggered at least 3 inches. Secure inner layer with 0.062-inch wire spaced at 12-inch intervals. Secure outer layer with stainless steel bands at 12-inch intervals.

	B. Insulation Installation on Straight Pipes and Tubes:
	1. Secure each layer of insulation to pipe with wire or bands and tighten bands without deforming insulation materials.
	2. Where vapor barriers are indicated, seal longitudinal seams, end joints, and protrusions with vapor-barrier mastic and joint sealant.
	3. For insulation with jackets on above-ambient services, secure laps with outward-clinched staples at 6 inches o.c.
	4. For insulation with jackets with vapor retarders on below-ambient services, do not staple longitudinal tabs. Instead, secure tabs with additional adhesive, as recommended by insulation material manufacturer, and seal with vapor-barrier mastic and f...

	C. Insulation Installation on Pipe Flanges:
	1. Install prefabricated pipe insulation to outer diameter of pipe flange.
	2. Make width of insulation section same as overall width of flange and bolts, plus twice the thickness of pipe insulation.
	3. Fill voids between inner circumference of flange insulation and outer circumference of adjacent straight pipe segments with cut sections of block insulation of same material and thickness as that of pipe insulation. Where voids are difficult to fil...

	D. Insulation Installation on Pipe Fittings and Elbows:
	1. Install preformed insulation sections of same material as that of straight segments of pipe insulation. Secure according to manufacturer's written instructions.

	E. Insulation Installation on Valves and Pipe Specialties:
	1. Install preformed insulation sections of same material as that of straight segments of pipe insulation. Secure according to manufacturer's written instructions.
	2. Arrange insulation to permit access to packing and to allow valve operation without disturbing insulation.
	3. Install insulation to flanges as specified for flange insulation application.


	3.10 INSTALLATION OF POLYOLEFIN INSULATION
	A. Insulation Installation on Straight Pipes and Tubes:
	1. Seal split-tube longitudinal seams and end joints with manufacturer's recommended adhesive, or via self-seal mechanism to eliminate openings in insulation that allow passage of air to surface being insulated.

	B. Insulation Installation on Pipe Flanges:
	1. Install pipe insulation to outer diameter of pipe flange.
	2. Make width of insulation section same as overall width of flange and bolts, plus twice the thickness of pipe insulation.
	3. Fill voids between inner circumference of flange insulation and outer circumference of adjacent straight pipe segments with cut sections of polyolefin sheet insulation of same thickness as that of pipe insulation.
	4. Secure insulation to flanges and seal seams with manufacturer's recommended adhesive to eliminate openings in insulation that allow passage of air to surface being insulated.

	C. Insulation Installation on Pipe Fittings and Elbows:
	1. Install mitered sections of polyolefin pipe insulation.
	2. Secure insulation materials and seal seams with manufacturer's recommended adhesive to eliminate openings in insulation that allow passage of air to surface being insulated.

	D. Insulation Installation on Valves and Pipe Specialties:
	1. Install cut sections of polyolefin pipe and sheet insulation to valve body.
	2. Arrange insulation to permit access to packing and to allow valve operation without disturbing insulation.
	3. Install insulation to flanges as specified for flange insulation application.
	4. Secure insulation to valves and specialties, and seal seams with manufacturer's recommended adhesive to eliminate openings in insulation that allow passage of air to surface being insulated.


	3.11 INSTALLATION OF FIELD-APPLIED JACKETS
	A. Where glass-cloth jackets are indicated, install directly over bare insulation or insulation with factory-applied jackets.
	1. Draw jacket smooth and tight to surface with 2-inch overlap at seams and joints.
	2. Embed glass cloth between two 0.062-inch-thick coats of lagging adhesive.
	3. Completely encapsulate insulation with coating, leaving no exposed insulation.

	B. Where FSK jackets are indicated, install as follows:
	1. Draw jacket material smooth and tight.
	2. Install lap or joint strips with same material as jacket.
	3. Secure jacket to insulation with manufacturer's recommended adhesive.
	4. Install jacket with 1-1/2-inch laps at longitudinal seams and 3-inch-wide joint strips at end joints.
	5. Seal openings, punctures, and breaks in vapor-retarder jackets and exposed insulation with vapor-barrier mastic.

	C. Where PVC jackets are indicated, install with 1-inch overlap at longitudinal seams and end joints. Seal with manufacturer's recommended adhesive.
	1. Apply two continuous beads of adhesive to seams and joints, one bead under lap and the finish bead along seam and joint edge.

	D. Where metal jackets are indicated, install with 2-inch overlap at longitudinal seams and end joints. Overlap longitudinal seams arranged to shed water. Seal end joints with weatherproof sealant recommended by insulation manufacturer. Secure jacket ...

	3.12 FINISHES
	A. Insulation with ASJ, Glass-Cloth, or Other Paintable Jacket Material: Paint jacket with paint system identified below and as specified in Section 099113 "Exterior Painting" and Section 099123 "Interior Painting."
	1. Flat Acrylic Finish: [Two] <Insert number> finish coats over a primer that is compatible with jacket material and finish coat paint. Add fungicidal agent to render fabric mildew proof.
	a. Finish Coat Material: Interior, flat, latex-emulsion size.


	B. Flexible Elastomeric Thermal Insulation: After adhesive has fully cured, apply two coats of insulation manufacturer's recommended protective coating.
	C. Color: Final color as selected by Architect. Vary first and second coats to allow visual inspection of the completed Work.
	D. Do not field paint aluminum or stainless-steel jackets.

	3.13 FIELD QUALITY CONTROL
	A. Owner will engage a qualified testing agency to perform tests and inspections.
	B. Engage a qualified testing agency to perform tests and inspections.
	C. Manufacturer's Field Service: Engage a factory-authorized service representative to test and inspect components, assemblies, and equipment installations, including connections.
	D. Perform tests and inspections[ with the assistance of a factory-authorized service representative].
	E. Tests and Inspections: Inspect pipe, fittings, strainers, and valves, randomly selected by Architect, by removing field-applied jacket and insulation in layers in reverse order of their installation. Extent of inspection is limited to [three] <Inse...
	F. All insulation applications will be considered defective if they do not pass tests and inspections.
	G. Prepare test and inspection reports.

	3.14 PIPING INSULATION SCHEDULE, GENERAL
	A. Acceptable preformed pipe and tubular insulation materials and thicknesses are identified for each piping system and pipe size range. If more than one material is listed for a piping system, selection from materials listed is Contractor's option.
	B. Items Not Insulated: Unless otherwise indicated, do not install insulation on the following:
	1. Drainage piping located in crawl spaces.
	2. Underground piping.
	3. Chrome-plated pipes and fittings unless there is a potential for personnel injury.


	3.15 INDOOR PIPING INSULATION SCHEDULE
	A. Domestic Cold Water:
	1. [NPS 1] <Insert pipe size> and Smaller: Insulation is[ one of] the following:
	a. Cellular Glass: [1-1/2 inches] <Insert dimension> thick.
	b. Flexible Elastomeric: [1/2 inch] [3/4 inch] [1 inch] <Insert dimension> thick.
	c. Glass-Fiber, Preformed Pipe Insulation, Type I: [1/2 inch] [1 inch] <Insert dimension> thick.
	d. Mineral Wool, Preformed Pipe Insulation, Type II: [1/2 inch] [1 inch] <Insert dimension> thick.
	e. Phenolic: [1 inch] <Insert dimension> thick.
	f. Polyolefin: [1/2 inch] [3/4 inch] [1 inch] <Insert dimension> thick.

	2. [NPS 1-1/4] <Insert pipe size> and Larger: Insulation is[ one of] the following:
	a. Cellular Glass: [1-1/2 inches] <Insert dimension> thick.
	b. Flexible Elastomeric: [1 inch] <Insert dimension> thick.
	c. Glass-Fiber, Preformed Pipe Insulation, Type I: [1 inch] <Insert dimension> thick.
	d. Mineral Wool, Preformed Pipe Insulation, Type II: [1 inch] <Insert dimension> thick.
	e. Phenolic: [1 inch] <Insert dimension> thick.
	f. Polyolefin: [1 inch] <Insert dimension> thick.


	B. Domestic Hot and Recirculated Hot Water:
	1. [NPS 1-1/4] <Insert pipe size> and Smaller: Insulation is[ one of] the following:
	a. Cellular Glass: [1-1/2 inches] <Insert dimension> thick.
	b. Flexible Elastomeric: [3/4 inch] [1 inch] <Insert dimension> thick.
	c. Glass-Fiber, Preformed Pipe Insulation, Type I: [1/2 inch] [1 inch] <Insert dimension> thick.
	d. Mineral Wool, Preformed Pipe Insulation, Type II: [1/2 inch] [1 inch] <Insert dimension> thick.
	e. Phenolic: [1 inch] <Insert dimension> thick.
	f. Polyolefin: [3/4 inch] [1 inch] <Insert dimension> thick.

	2. [NPS 1-1/2] <Insert pipe size> and Larger: Insulation is[ one of] the following:
	a. Cellular Glass: [1-1/2 inches] <Insert dimension> thick.
	b. Flexible Elastomeric: [1 inch] <Insert dimension> thick.
	c. Glass-Fiber, Preformed Pipe Insulation, Type I: [1 inch] <Insert dimension> thick.
	d. Mineral Wool, Preformed Pipe Insulation, Type II: [1 inch] <Insert dimension> thick.
	e. Phenolic: [1 inch] <Insert dimension> thick.
	f. Polyolefin: [1 inch] <Insert dimension> thick.


	C. Domestic Chilled Water (Potable):
	1. All Pipe Sizes: Insulation is[ one of] the following:
	a. Cellular Glass: [1-1/2 inches] <Insert dimension> thick.
	b. Flexible Elastomeric: [1 inch] <Insert dimension> thick.
	c. Glass-Fiber, Preformed Pipe Insulation, Type I: [1 inch] <Insert dimension> thick.
	d. Mineral Wool, Preformed Pipe Insulation, Type II: [1 inch] <Insert dimension> thick.
	e. Phenolic: [1 inch] <Insert dimension> thick.
	f. Polyolefin: [1 inch] <Insert dimension> thick.


	D. Stormwater and Overflow:
	1. All Pipe Sizes: Insulation is[ one of] the following:
	a. Cellular Glass: [1-1/2 inches] <Insert dimension> thick.
	b. Flexible Elastomeric: [1 inch] <Insert dimension> thick.
	c. Glass-Fiber, Preformed Pipe Insulation, Type I: [1 inch] <Insert dimension> thick.
	d. Mineral Wool, Preformed Pipe Insulation, Type II: [1 inch] <Insert dimension> thick.
	e. Phenolic: [1 inch] <Insert dimension> thick.
	f. Polyolefin: [1 inch] <Insert dimension> thick.


	E. Roof Drain and Overflow Drain Bodies:
	1. All Pipe Sizes: Insulation is[ one of] the following:
	a. Cellular Glass: [1-1/2 inches] <Insert dimension> thick.
	b. Flexible Elastomeric: [1 inch] <Insert dimension> thick.
	c. Glass-Fiber, Preformed Pipe Insulation, Type I: [1 inch] <Insert dimension> thick.
	d. Mineral Wool, Preformed Pipe Insulation, Type II: [1 inch] <Insert dimension> thick.
	e. Phenolic: [1 inch] <Insert dimension> thick.
	f. Polyolefin: [1 inch] <Insert dimension> thick.


	F. Exposed Sanitary Drains, Domestic Water, Domestic Hot Water, and Stops for Plumbing Fixtures for People with Disabilities:
	1. All Pipe Sizes: Insulation is[ one of] the following:
	a. Flexible Elastomeric: [1/2 inch] [3/4 inch] [1 inch] <Insert dimension> thick.
	b. Glass-Fiber, Preformed Pipe Insulation, Type I: [1/2 inch] [1 inch] <Insert dimension> thick.
	c. Mineral Wool, Preformed Pipe Insulation, Type II: [1/2 inch] [1 inch] <Insert dimension> thick.
	d. Polyolefin: [1/2 inch] [3/4 inch] [1 inch] <Insert dimension> thick.


	G. Sanitary Waste Piping Where Heat Tracing Is Installed:
	1. All Pipe Sizes: Insulation is[ one of] the following:
	a. Cellular Glass: [2 inches] <Insert dimension> thick.
	b. Glass-Fiber, Preformed Pipe Insulation, Type I: [1-1/2 inches] <Insert dimension> thick.
	c. Mineral Wool, Preformed Pipe Insulation, Type II: [1-1/2 inches] <Insert dimension> thick.
	d. Phenolic: [1-1/2 inches] <Insert dimension> thick.


	H. Floor Drains, Traps, and Sanitary Drain Piping within [10 Feet] <Insert distance> of Drain Receiving Condensate and Equipment Drain Water below 60 Deg F:
	1. All Pipe Sizes: Insulation is[ one of] the following:
	a. Cellular Glass: [1-1/2 inches] <Insert dimension> thick.
	b. Flexible Elastomeric: [3/4 inch] [1 inch] <Insert dimension> thick.
	c. Glass-Fiber, Preformed Pipe Insulation, Type I: [1/2 inch] [1 inch] <Insert dimension> thick.
	d. Mineral Wool, Preformed Pipe Insulation, Type II: [1/2 inch] [1 inch] <Insert dimension> thick.
	e. Phenolic: [1 inch] <Insert dimension> thick.
	f. Polyolefin: [3/4 inch] [1 inch] <Insert dimension> thick.


	I. Hot Service Drains:
	1. All Pipe Sizes: Insulation is[ one of] the following:
	a. Cellular Glass: [1-1/2 inches] <Insert dimension> thick.
	b. Glass-Fiber, Preformed Pipe Insulation, Type I: [1 inch] <Insert dimension> thick.
	c. Mineral Wool, Preformed Pipe Insulation, Type II: [1 inch] <Insert dimension> thick.


	J. Hot Service Vents:
	1. All Pipe Sizes: Insulation is[ one of] the following:
	a. Cellular Glass: [1-1/2 inches] <Insert dimension> thick.
	b. Glass-Fiber, Preformed Pipe Insulation, Type I: [1 inch] <Insert dimension> thick.
	c. Mineral Wool, Preformed Pipe Insulation, Type II: [1 inch] <Insert dimension> thick.



	3.16 OUTDOOR, ABOVEGROUND PIPING INSULATION SCHEDULE
	A. Domestic Water Piping:
	1. All Pipe Sizes: Insulation is[ one of] the following:
	a. Cellular Glass: [2 inches] <Insert dimension> thick.
	b. Flexible Elastomeric: [2 inches] <Insert dimension> thick.
	c. Glass-Fiber, Preformed Pipe Insulation, Type I: [2 inches] <Insert dimension> thick.
	d. Mineral Wool, Preformed Pipe Insulation, Type II: [2 inches] <Insert dimension> thick.
	e. Phenolic: [2 inches] <Insert dimension> thick.
	f. Polyolefin: [2 inches] <Insert dimension> thick.


	B. Domestic Hot and Recirculated Hot Water:
	1. All Pipe Sizes: Insulation is[ one of] the following:
	a. Cellular Glass: [2 inches] <Insert dimension> thick.
	b. Flexible Elastomeric: [2 inches] <Insert dimension> thick.
	c. Glass-Fiber, Preformed Pipe Insulation, Type I: [2 inches] <Insert dimension> thick.
	d. Mineral Wool, Preformed Pipe Insulation, Type II: [2 inches] <Insert dimension> thick.
	e. Phenolic: [2 inches] <Insert dimension> thick.
	f. Polyolefin: [2 inches] <Insert dimension> thick.


	C. Sanitary Waste Piping Where Heat Tracing Is Installed:
	1. All Pipe Sizes: Insulation is[ one of] the following:
	a. Cellular Glass: [2 inches] <Insert dimension> thick.
	b. Glass-Fiber, Preformed Pipe Insulation, Type I: [2 inches] <Insert dimension> thick.
	c. Mineral Wool, Preformed Pipe Insulation, Type II: [2 inches] <Insert dimension> thick.
	d. Phenolic: [2 inches] <Insert dimension> thick.


	D. Hot Service Drains:
	1. All Pipe Sizes: Insulation is[ one of] the following:
	a. Cellular Glass: [1-1/2 inches] <Insert dimension> thick.
	b. Glass-Fiber, Preformed Pipe Insulation, Type I: [1 inch] <Insert dimension> thick.
	c. Mineral Wool, Preformed Pipe Insulation, Type II: [1 inch] <Insert dimension> thick.


	E. Hot Service Vents:
	1. All Pipe Sizes: Insulation is[ one of] the following:
	a. Cellular Glass: [1-1/2 inches] <Insert dimension> thick.
	b. Glass-Fiber, Preformed Pipe Insulation, Type I: [1 inch] <Insert dimension> thick.
	c. Mineral Wool, Preformed Pipe Insulation, Type II: [1 inch] <Insert dimension> thick.



	3.17 OUTDOOR, UNDERGROUND PIPING INSULATION SCHEDULE
	A. Sanitary Waste Piping, All Sizes, Where Heat Tracing Is Installed: Cellular glass, [2 inches] <Insert dimension> thick.
	B. Chilled Water, All Sizes: Cellular glass, [2 inches] <Insert dimension> thick.

	3.18 INDOOR, FIELD-APPLIED JACKET SCHEDULE
	A. Install jacket over insulation material. For insulation with factory-applied jacket, install the field-applied jacket over the factory-applied jacket.
	B. If more than one material is listed, selection from materials listed is Contractor's option.
	C. Piping, Concealed:
	1. None.
	2. [PVC] [PVC, Color-Coded by System]: [20 mils] [30 mils] thick.
	3. Aluminum, [Smooth] [Corrugated] [Stucco Embossed]: [0.016 inch] [0.020 inch] [0.024 inch] [0.032 inch] [0.040 inch] thick.
	4. Painted Aluminum, [Smooth] [Corrugated] [Stucco Embossed]: [0.016 inch] [0.020 inch] [0.024 inch] [0.032 inch] thick.
	5. Stainless Steel, [Type 304] [or] [Type 316], [Smooth No. 2B Finish] [Corrugated] [Stucco Embossed]: [0.010 inch] [0.016 inch] [0.020 inch] [0.024 inch] thick.
	6. <Insert jacket type>.

	D. Piping, Exposed:
	1. None.
	2. [PVC] [PVC, Color-Coded by System]: [20 mils] [30 mils] thick.
	3. Aluminum, [Smooth] [Corrugated] [Stucco Embossed]: [0.016 inch] [0.020 inch] [0.024 inch] [0.032 inch] [0.040 inch] thick.
	4. Painted Aluminum, [Smooth] [Corrugated] [Stucco Embossed]: [0.016 inch] [0.020 inch] [0.024 inch] [0.032 inch] thick.
	5. Stainless Steel, [Type 304] [or] [Type 316], [Smooth No. 2B Finish] [Corrugated] [Stucco Embossed]: [0.010 inch] [0.016 inch] [0.020 inch] [0.024 inch] thick.
	6. <Insert jacket type>.


	3.19 OUTDOOR, FIELD-APPLIED JACKET SCHEDULE
	A. Install jacket over insulation material. For insulation with factory-applied jacket, install the field-applied jacket over the factory-applied jacket.
	B. If more than one material is listed, selection from materials listed is Contractor's option.
	C. Piping, Concealed:
	1. None.
	2. [PVC] [PVC, Color-Coded by System]: [20 mils] [30 mils] thick.
	3. Aluminum, [Smooth] [Corrugated] [Stucco Embossed]: [0.016 inch] [0.020 inch] [0.024 inch] [0.032 inch] [0.040 inch] thick.
	4. Painted Aluminum, [Smooth] [Corrugated] [Stucco Embossed]: [0.016 inch] [0.020 inch] [0.024 inch] [0.032 inch] thick.
	5. Stainless Steel, [Type 304] [or] [Type 316], [Smooth No. 2B Finish] [Corrugated] [Stucco Embossed]: [0.010 inch] [0.016 inch] [0.020 inch] [0.024 inch] thick.
	6. <Insert jacket type>.

	D. Piping, Exposed:
	1. PVC: [20 mils] [30 mils] [40 mils] thick.
	2. [Painted ]Aluminum, [Smooth] [Corrugated] [Stucco Embossed] [with Z-Shaped Locking Seam]: [0.016 inch] [0.020 inch] [0.024 inch] [0.032 inch] [0.040 inch] thick.
	3. Stainless Steel, [Type 304] [or] [Type 316], [Smooth No. 2B Finish] [Corrugated] [Stucco Embossed] [with Z-Shaped Locking Seam]: [0.010 inch] [0.016 inch] [0.020 inch] [0.024 inch] thick.
	4. <Insert jacket type>.


	3.20 UNDERGROUND, FIELD-APPLIED INSULATION JACKET
	A. For underground direct-buried piping applications, install underground direct-buried jacket over insulation material.



	221116 FL - Domestic Water Piping
	PART 1 -  GENERAL
	1.1 SUMMARY
	A. Section Includes:
	1. Copper tube and fittings.
	2. Ductile-iron pipe and fittings.
	3. Galvanized-steel pipe and fittings.
	4. Stainless steel piping and fittings.
	5. CPVC piping.
	6. PEX tube and fittings.
	7. PEX-AL-PEX tube and fittings.
	8. PEX-AL-HDPE tube and fittings.
	9. PVC pipe and fittings.
	10. PP-R pipe and fittings.
	11. Piping joining materials.
	12. Encasement for piping.
	13. Transition fittings.
	14. Dielectric fittings.


	1.2 ACTION SUBMITTALS
	A. Product Data:
	1. Pipe and tube.
	2. Fittings.
	3. Joining materials.
	4. Transition fittings.


	1.3 INFORMATIONAL SUBMITTALS
	A. Coordination Drawings: Piping layout, or BIM model, drawn to scale, showing the items described in this Section, and coordinated with all building trades.
	B. System purging and disinfecting activities report.
	C. Field quality-control reports.

	1.4 FIELD CONDITIONS
	A. Interruption of Existing Water Service: Do not interrupt water service to facilities occupied by Owner or others unless permitted under the following conditions and then only after arranging to provide temporary water service according to requireme...
	1. Notify Owner no fewer than two days in advance of proposed interruption of water service.
	2. Do not interrupt water service without Owner's written permission.


	1.5 WARRANTY
	A. Polypropylene Piping (PP-R) Manufacturer's Warranty: Manufacturer agrees to repair or replace PP-R pipe and fittings that fail in materials or workmanship within 10 years from date of Substantial Completion.
	1. Warranty is to cover labor and material costs of repairing and/or replacing defective materials and repairing any incidental damage caused by failure of the piping system due to defects in materials or manufacturing.
	2. Warranty is to be in effect only upon submission by the Contractor to the manufacturer of valid pressure/leak documentation indicating that the system was tested and passed the manufacturer's pressure/leak test.



	PART 2 -  PRODUCTS
	2.1 PIPING MATERIALS
	A. Potable-water piping and components shall comply with NSF 14, NSF 61, and NSF 372.[ Include marking "NSF-pw" on piping.]

	2.2 COPPER TUBE AND FITTINGS
	A. Drawn-Temper Copper Tube: [ASTM B88, Type K] [ASTM B88, Type L] [and] [ASTM B88, Type M].
	B. Annealed-Temper Copper Tube: [ASTM B88, Type K] [ASTM B88, Type L] [and] [ASTM B88, Type M].
	C. Cast-Copper, Solder-Joint Fittings: ASME B16.18, pressure fittings.
	D. Wrought-Copper, Solder-Joint Fittings: ASME B16.22, pressure fittings.
	E. Bronze Flanges: ASME B16.24, Class 150, with solder-joint ends.
	F. Cast Copper Unions: MSS SP-123, cast-copper-alloy, hexagonal-stock body, with ball-and-socket, metal-to-metal seating surfaces and solder-joint or threaded ends.
	G. Wrought Copper Unions: ASME B16.22.
	H. Copper-Tube, Mechanically Formed Tee Fitting: For forming T-branch on copper water tube.
	1. Manufacturers: Subject to compliance with requirements, available manufacturers offering products that may be incorporated into the Work include, but are not limited to the following:
	a. T-DRILL Industries Inc.

	2. Description: Tee formed in copper tube in accordance with ASTM F2014.

	I. Grooved, Mechanical-Joint, Copper Tube Appurtenances:
	1. Manufacturers: Subject to compliance with requirements, available manufacturers offering products that may be incorporated into the Work include, but are not limited to the following:
	a. Anvil International/Smith-Cooper International; Tailwind Capital, LLC.
	b. Shurjoint; a part of Aalberts Integrated piping Systems.
	c. Victaulic Company.

	2. Grooved-End, Copper Fittings: ASTM B75 copper tube or ASTM B584 bronze castings.
	3. Grooved-End-Tube Couplings: To fit copper-tube dimensions; rigid pattern unless otherwise indicated; gasketed fitting, EPDM-rubber gasket, UL classified per NSF 61 and NSF 372, and rated for minimum [180 deg F], for use with ferrous housing and ste...

	J. Copper Tube, Pressure-Seal-Joint Fittings:
	1. Manufacturers: Subject to compliance with requirements, available manufacturers offering products that may be incorporated into the Work include, but are not limited to the following:
	a. Apollo Valves; a part of Aalberts Integrated Piping Systems.
	b. Conex Banninger - USA.
	c. Elkhart Products Corporation; a part of Aalberts Integrated Piping Systems.
	d. Mueller Streamline Co.; a company of Mueller Industries.
	e. NIBCO INC.
	f. Viega LLC.

	2. Fittings: Cast-brass, cast-bronze, or wrought-copper with EPDM O-ring seal in each end.
	3. Minimum 200-psig working-pressure rating at 250 deg F.

	K. Copper-Tube, Push-on-Joint Fittings:
	1. Manufacturers: Subject to compliance with requirements, available manufacturers offering products that may be incorporated into the Work include, but are not limited to the following:
	a. Apollo Valves; a part of Aalberts Integrated Piping Systems.
	b. Elkhart Products Corporation; a part of Aalberts Integrated Piping Systems.
	c. NIBCO INC.
	d. Victaulic Company.

	2. Description:
	a. Cast-copper fitting complying with ASME B16.18 or wrought-copper fitting complying with ASME B 16.22.
	b. Stainless steel teeth and EPDM-rubber, O-ring seal in each end instead of solder-joint ends.



	2.3 DUCTILE-IRON PIPE AND FITTINGS
	A. Mechanical-Joint, Ductile-Iron Pipe:
	1. AWWA C151/A21.51, with mechanical-joint bell and plain spigot end unless grooved or flanged ends are indicated.
	2. Glands, Gaskets, and Bolts: AWWA C111/A21.11, ductile- or gray-iron glands, rubber gaskets, and steel bolts.

	B. Standard-Pattern, Mechanical-Joint Fittings:
	1. AWWA C110/A21.10, ductile or gray iron.
	2. Glands, Gaskets, and Bolts: AWWA C111/A21.11, ductile- or gray-iron glands, rubber gaskets, and steel bolts.

	C. Compact-Pattern, Mechanical-Joint Fittings:
	1. AWWA C153/A21.53, ductile iron.
	2. Glands, Gaskets, and Bolts: AWWA C111/A21.11, ductile- or gray-iron glands, rubber gaskets, and steel bolts.

	D. Push-on-Joint, Ductile-Iron Pipe:
	1. AWWA C151/A21.51.
	2. Push-on-joint bell and plain spigot end unless grooved or flanged ends are indicated.

	E. Standard-Pattern, Push-on-Joint Fittings:
	1. AWWA C110/A21.10, ductile or gray iron.
	2. Gaskets: AWWA C111/A21.11, rubber.

	F. Compact-Pattern, Push-on-Joint Fittings:
	1. AWWA C153/A21.53, ductile iron.
	2. Gaskets: AWWA C111/A21.11, rubber.

	G. Plain-End, Ductile-Iron Pipe: AWWA C151/A21.51.
	H. Appurtenances for Grooved-End, Ductile-Iron Pipe:
	1. Manufacturers: Subject to compliance with requirements, available manufacturers offering products that may be incorporated into the Work include, but are not limited to the following:
	a. Shurjoint; a part of Aalberts Integrated piping Systems.
	b. Smith-Cooper International.
	c. Star Pipe Products.
	d. Victaulic Company.

	2. Fittings for Grooved-End, Ductile-Iron Pipe: ASTM A47/A47M, malleable-iron castings or ASTM A536, ductile-iron castings with dimensions that match pipe.
	3. Mechanical Couplings for Grooved-End, Ductile-Iron-Piping:
	a. AWWA C606 for ductile-iron-pipe dimensions.
	b. Ferrous housing sections.
	c. EPDM-rubber gaskets suitable for hot and cold water.
	d. Bolts and nuts.
	e. Minimum Pressure Rating:
	1) NPS 14 to NPS 18: [250 psig].
	2) NPS 20 to NPS 46: [150 psig].




	2.4 GALVANIZED-STEEL PIPE AND FITTINGS
	A. Galvanized-Steel Pipe:
	1. ASTM A53/A53M, [Type E], [Grade B], Standard Weight.
	2. Include ends matching joining method.

	B. Galvanized-Steel Pipe Nipples: ASTM A733, made of ASTM A53/A53M or ASTM A106/A106M, Standard Weight, seamless steel pipe with threaded ends.
	C. Galvanized, Gray-Iron Threaded Fittings: ASME B16.4, Class 125, standard pattern.
	D. Malleable-Iron Unions:
	1. ASME B16.39, Class 150.
	2. Hexagonal-stock body.
	3. Ball-and-socket, metal-to-metal, bronze seating surface.
	4. Threaded ends.

	E. Flanges: ASME B16.1, Class 125, cast iron.
	F. Appurtenances for Grooved-End, Galvanized-Steel Pipe:
	1. Manufacturers: Subject to compliance with requirements, available manufacturers offering products that may be incorporated into the Work include, but are not limited to the following:
	a. Anvil International/Smith-Cooper International; Tailwind Capital, LLC.
	b. Shurjoint; a part of Aalberts Integrated piping Systems.
	c. Victaulic Company.

	2. ASTM Fittings for Grooved-End, Galvanized-Steel Pipe: Galvanized, ASTM A47/A47M, malleable-iron casting; ASTM A106/A106M, steel pipe; or ASTM A536, ductile-iron casting; with dimensions matching steel pipe.
	3. AWWA Fittings for Grooved-End, Galvanized-Steel Pipe:
	a. AWWA C606 for steel-pipe dimensions.
	b. Ferrous housing sections.
	c. EPDM-rubber gaskets suitable for hot and cold water.
	d. Bolts and nuts.
	e. Minimum Pressure Rating:
	1) NPS 8 and Smaller: [600 psig].
	2) NPS 10 and NPS 12: [400 psig].
	3) NPS 14 to NPS 24: [250 psig].




	2.5 STAINLESS STEEL PIPING
	A. Potable-water piping, and components shall comply with NSF 61 and NSF 372.
	B. Stainless Steel Pipe: ASTM A312/A312M, with wall thickness as indicated in "Piping Applications" Article.
	C. Stainless Steel Pipe Fittings: ASTM A815/A815M.
	D. Appurtenances for Grooved-End, Stainless Steel Pipe:
	1. Manufacturers: Subject to compliance with requirements, available manufacturers offering products that may be incorporated into the Work include, but are not limited to the following:
	a. Anvil International/Smith-Cooper International; Tailwind Capital, LLC.
	b. Shurjoint; a part of Aalberts Integrated piping Systems.
	c. Victaulic Company.

	2. Fittings for Grooved-End, Stainless Steel Pipe: Stainless steel casting with dimensions matching stainless steel pipe.
	3. Mechanical Couplings for Grooved-End, Stainless Steel Pipe:
	a. AWWA C606 for stainless steel-pipe dimensions.
	b. Stainless steel housing sections.
	c. Stainless steel bolts and nuts.
	d. EPDM-rubber gaskets suitable for hot and cold water.
	e. Minimum Pressure Rating:
	1) NPS 8 and Smaller: [600 psig].
	2) NPS 10 and NPS 12: [400 psig].
	3) NPS 14 to NPS 24: [250 psig].



	E. Stainless Steel Piping, Pressure-Seal-Joint Fittings:
	1. Manufacturers: Subject to compliance with requirements, available manufacturers offering products that may be incorporated into the Work include, but are not limited to the following:
	a. Anvil International/Smith-Cooper International; Tailwind Capital, LLC.
	b. Victaulic Company.
	c. Viega LLC.

	2. Material: Type 316 stainless steel, ASTM A312/A312M, Schedule 10.
	3. Fittings: Type 316 stainless steel with EPDM O-ring seal in each end and approved for potable water applications.
	4. Listing: ICC-ES LC1002 or UL Classified in accordance with NSF 61 and NSF 372.
	5. Minimum 200-psig working-pressure rating at 250 deg F.


	2.6 CPVC PIPING
	A. Manufacturers: Subject to compliance with requirements, available manufacturers offering products that may be incorporated into the Work include, but are not limited to the following:
	1. Charlotte Pipe and Foundry Company.
	2. IPEX USA LLC.
	3. Spears Manufacturing Company.

	B. CPVC Pipe: ASTM F441/F441M, with wall thickness as indicated in "Piping Applications" Article.
	1. CPVC Socket Fittings: [ASTM F438 for Schedule 40] [and] [ASTM F439 for Schedule 80].
	2. CPVC Threaded Fittings: ASTM F437, Schedule 80.

	C. CPVC Piping System: ASTM D2846/D2846M, SDR 11, pipe and socket fittings.
	D. CPVC Tubing System: ASTM D2846/D2846M, SDR 11, tube and socket fittings.

	2.7 PEX TUBE AND FITTINGS
	A. Manufacturers: Subject to compliance with requirements, available manufacturers offering products that may be incorporated into the Work include, but are not limited to the following:
	1. Apollo Valves; a part of Aalberts Integrated Piping Systems.
	2. FloorHeat LLC.
	3. Heat Innovations Inc.
	4. HeatLink Group Inc.
	5. IPEX USA LLC.
	6. Infloor Radiant Heating Inc.
	7. MrPex Systems Inc.
	8. Oatey Co.
	9. REHAU.
	10. SharkBite, A Division of Reliance Worldwide Corporation.
	11. Sioux Chief Manufacturing Company, Inc.
	12. Uponor.
	13. Viega LLC.
	14. Warmboard, Inc.
	15. Watts Radiant; A WATTS Brand.
	16. Zurn Industries, LLC.

	B. Tube Material: PEX plastic according to ASTM F876[ and ASTM F877].
	C. Fittings: [ASTM F1807, metal insert and copper crimp rings] [ASTM F1960, cold expansion fittings and reinforcing rings].
	D. Push-Fit Fittings: ASSE 1061, push-fit fittings.
	1. Manufacturers: Subject to compliance with requirements, available manufacturers offering products that may be incorporated into the Work include, but are not limited to the following:
	a. SharkBite, A Division of Reliance Worldwide Corporation.
	b. Zurn Industries, LLC.


	E. Manifold: Multiple-outlet, plastic or corrosion-resistant-metal assembly complying with ASTM F876; with plastic or corrosion-resistant-metal valve for each outlet.

	2.8 PEX-AL-PEX TUBE AND FITTINGS
	A. Manufacturers: Subject to compliance with requirements, available manufacturers offering products that may be incorporated into the Work include, but are not limited to the following:
	1. Apollo Valves; a part of Aalberts Integrated Piping Systems.
	2. FloorHeat LLC.
	3. Heat Innovations Inc.
	4. HeatLink Group Inc.
	5. IPEX USA LLC.
	6. Infloor Radiant Heating Inc.
	7. MrPex Systems Inc.
	8. REHAU.
	9. SharkBite, A Division of Reliance Worldwide Corporation.
	10. Sioux Chief Manufacturing Company, Inc.
	11. Uponor.
	12. Viega LLC.
	13. Warmboard, Inc.
	14. Watts Radiant; A WATTS Brand.
	15. Zurn Industries, LLC.

	B. Tube Material: PEX plastic bonded to the inside and outside of a welded aluminum tube according to ASTM F1281.
	C. Oxygen Barrier: Limit oxygen diffusion through the pipe to maximum 0.10 mg per cu. m/day at 104 deg F according to DIN 4726.
	D. Fittings: ASTM F1974, metal insert fittings with split ring and compression nut (compression joint) or metal insert fittings with copper crimp rings (crimp joint).

	2.9 PEX-AL-HDPE TUBE AND FITTINGS
	A. Manufacturers: Subject to compliance with requirements, available manufacturers offering products that may be incorporated into the Work include, but are not limited to the following:
	1. Uponor.
	2. Viega LLC.
	3. Watts Radiant; A WATTS Brand.

	B. Tube Material: ASTM F1986 tubing.
	C. Fittings for PEX-AL-HDPE Tube: ASTM F1986, metal-insert type with copper or stainless-steel crimp ring and matching PEX-AL-HDPE tube dimensions.

	2.10 PVC PIPE AND FITTINGS
	A. PVC Pipe: ASTM D1785, with wall thickness as indicated in "Piping Applications" Article.
	1. Manufacturers: Subject to compliance with requirements, available manufacturers offering products that may be incorporated into the Work include, but are not limited to the following:
	a. Charlotte Pipe and Foundry Company.
	b. IPEX USA LLC.
	c. Spears Manufacturing Company.


	B. PVC Socket Fittings: [ASTM D2466 for Schedule 40] [and] [ASTM D2467 for Schedule 80].
	C. PVC Schedule 80 Threaded Fittings: ASTM D2464.

	2.11 POLYPROPYLENE (PP-R) PIPE AND FITTINGS
	A. Manufacturers: Subject to compliance with requirements, available manufacturers offering products that may be incorporated into the Work include, but are not limited to the following:
	1. IPEX USA LLC.
	2. Nupi Americas.
	3. aquatherm.

	B. Polypropylene Pipe: ASTM F2389, pipe pressure rating to comply with temperature and pressure ratings of code requirements for the applicable service.
	1. Polypropylene Fittings: ASTM F2389, socket fusion, butt fusion, electrofusion, or fusion outlet fittings to be used for fusion-welded joints between pipe and fittings.
	2. Mechanical fittings and transition fittings to be used where transitions are made to other piping materials or to valves and appurtenances.
	3. Polypropylene pipe is to be unthreaded. Threaded transition fittings per ASTM F2389 to be used where a threaded connection is required.

	C. Smoke and Fire Ratings:
	1. Where indicated on the Drawings that a plenum-rated piping system is required, the pipe is to be wrapped and/or insulated with fiberglass or mineral wool pipe insulation, and field installed.
	2. The system is to have a flame spread classification of less than 25 and smoke development rating of less than 50.
	3. Pipe, wrap, or insulation as a system to meet the requirements of CAN/ULC-S102.2-03, ASTM E84, or UL 2846.
	4. For insulation required for thermal and condensation reasons, see Section 220719 "Plumbing Piping Insulation."

	D. Integration of PP-R Piping Systems with Other Systems:
	1. When integrating PP-R piping systems with other systems or with components not made of PP-R (for example, valves, pumps, other piping, check valves, or strainers), ensure the operating parameters for PP-R will not damage other materials in the syst...
	2. Verify that all parts of the system are compatible with the medium being carried before installation. PP-R pipe does not require treatment to protect it from corrosion. Metals (ferrous and non-ferrous) in the system may be susceptible to corrosion....
	3. Do not mix PP-R pipe with other piping systems in conditions that will cause the other system or components to fail.
	4. For Domestic Hot Water Recirculation (DHWR) Systems:
	a. When copper piping used in conjunction with PP-R in a domestic hot water recirculation system, ensure the operating conditions will not cause degradation or erosion/corrosion of the copper.
	b. Follow the Copper Development Association guidelines (CDA Publication A4015-14/16: "Copper Tube Handbook") for sizing, temperature and flow velocity in the copper tubing.
	c. Sustained high levels of copper in DHWR piping can damage components within the system, even PP-R.
	d. Ensure that the maximum hot water-temperature within any part of the system/loop does not exceed 140 deg F. Some regulations and codes further restrict the temperature at any fixture to a maximum of 120 deg F. Do not exceed the temperature rating o...
	e. Maximum temperature used must not exceed the rating of the pipe for the operating pressure.
	f. Flow rates in a domestic hot water recirculation system should not exceed 1.5 ft./sec anywhere in the system, except in some special cases where velocities up to 3 ft./sec are needed to achieve proper flow temperature.
	g. When adding PP-R to an existing copper system in a domestic hot water recirculation application, the level of copper in the water must be tested. Do not install PP-R where levels exceed 0.1 mg/L (ppm).


	E. PP-R Socket Fittings: ASTM F2389.

	2.12 PIPING JOINING MATERIALS
	A. Pipe-Flange Gasket Materials:
	1. AWWA C110/A21.10, rubber, flat face, 1/8 inch thick or ASME B16.21, nonmetallic and asbestos free unless otherwise indicated.
	2. Full-face or ring type unless otherwise indicated.

	B. Metal, Pipe-Flange Bolts and Nuts: ASME B18.2.1, carbon steel unless otherwise indicated.
	C. Solder Filler Metals: ASTM B32, lead-free alloys.
	D. Flux: ASTM B813, water flushable.
	E. Brazing Filler Metals: AWS A5.8M/A5.8, BCuP Series, copper-phosphorus alloys for general-duty brazing unless otherwise indicated.
	F. Solvent Cements for Joining CPVC Piping and Tubing: ASTM F493.
	G. Solvent Cements for Joining PVC Piping: ASTM D2564. Include primer according to ASTM F656.
	H. Plastic, Pipe-Flange Gaskets, Bolts, and Nuts: Type and material recommended by piping system manufacturer unless otherwise indicated.

	2.13 ENCASEMENT FOR PIPING
	A. Standard: ASTM A674 or AWWA C105/A21.5.
	B. Form:  Sheet or tube.
	C. Color:  Black or natural.

	2.14 TRANSITION FITTINGS
	A. General Requirements:
	1. Same size as pipes to be joined.
	2. Pressure rating at least equal to pipes to be joined.
	3. End connections compatible with pipes to be joined.

	B. Fitting-Type Transition Couplings: Manufactured piping coupling or specified piping system fitting.
	C. Sleeve-Type Transition Coupling: AWWA C219.
	1. Manufacturers: Subject to compliance with requirements, available manufacturers offering products that may be incorporated into the Work include, but are not limited to the following:
	a. Cascade Waterworks Mfg. Co.
	b. Dresser, Inc.
	c. Ford Meter Box Company, Inc. (The).
	d. JCM Industries, Inc.
	e. Jay R. Smith Mfg Co; a division of Morris Group International.
	f. Romac Industries, Inc.
	g. Smith-Blair, a Xylem brand.
	h. Viking Johnson.


	D. Plastic-to-Metal Transition Fittings:
	1. Manufacturers: Subject to compliance with requirements, available manufacturers offering products that may be incorporated into the Work include, but are not limited to the following:
	a. Charlotte Pipe and Foundry Company.
	b. Harvel Plastics, Inc.
	c. Sioux Chief Manufacturing Company, Inc.
	d. Spears Manufacturing Company.
	e. Uponor.
	f. aquatherm.

	2. Description:
	a. [CPVC] [or] [PVC] one-piece fitting with manufacturer's Schedule 80 equivalent dimensions.
	b. One end with threaded brass insert and one solvent-cement-socket[ or threaded] end.


	E. Plastic-to-Metal Transition Unions:
	1. Manufacturers: Subject to compliance with requirements, available manufacturers offering products that may be incorporated into the Work include, but are not limited to the following:
	a. Colonial Engineering, Inc.
	b. NIBCO INC.
	c. Spears Manufacturing Company.
	d. aquatherm.

	2. Description:
	a. [CPVC] [or] [PVC] four-part union.
	b. Brass[ or stainless steel] threaded end.
	c. Solvent-cement-joint[ or threaded] plastic end.
	d. Rubber O-ring.
	e. Union nut.



	2.15 DIELECTRIC FITTINGS
	A. General Requirements: Assembly of copper alloy and ferrous materials with separating nonconductive insulating material. Include end connections compatible with pipes to be joined.
	B. Dielectric Unions:
	1. Manufacturers: Subject to compliance with requirements, available manufacturers offering products that may be incorporated into the Work include, but are not limited to the following:
	a. A.Y. McDonald Mfg. Co.
	b. Capitol Manufacturing Company.
	c. GF Piping Systems: Georg Fischer LLC.
	d. HART Industrial Unions, LLC.
	e. Jomar Valve.
	f. Matco-Norca.
	g. Watts Water Technologies; a Watts company.
	h. Wilkins.
	i. Zurn Industries, LLC.

	2. Standard: ASSE 1079.
	3. Pressure Rating: [125 psig minimum at 180 deg F] [150 psig] [250 psig].
	4. End Connections: Solder-joint copper alloy and threaded ferrous.

	C. Dielectric Flanges:
	1. Manufacturers: Subject to compliance with requirements, available manufacturers offering products that may be incorporated into the Work include, but are not limited to the following:
	a. Capitol Manufacturing Company.
	b. GF Piping Systems: Georg Fischer LLC.
	c. Matco-Norca.
	d. Watts Water Technologies; a Watts company.
	e. Wilkins.
	f. Zurn Industries, LLC.

	2. Standard: ASSE 1079.
	3. Factory-fabricated, bolted, companion-flange assembly.
	4. Pressure Rating: [125 psig minimum at 180 deg F] [150 psig] [175 psig] [300 psig].
	5. End Connections: Solder-joint copper alloy and threaded ferrous; threaded solder-joint copper alloy and threaded ferrous.

	D. Dielectric-Flange Insulating Kits:
	1. Manufacturers: Subject to compliance with requirements, available manufacturers offering products that may be incorporated into the Work include, but are not limited to the following:
	a. Advance Products & Systems, LLC.
	b. CALPICO, Inc.
	c. GF Piping Systems: Georg Fischer LLC.
	d. GPT; a division of EnPRO Industries.

	2. Nonconducting materials for field assembly of companion flanges.
	3. Pressure Rating: [150 psig].
	4. Gasket: Neoprene or phenolic.
	5. Bolt Sleeves: Phenolic or polyethylene.
	6. Washers: Phenolic with steel backing washers.

	E. Dielectric Nipples:
	1. Manufacturers: Subject to compliance with requirements, available manufacturers offering products that may be incorporated into the Work include, but are not limited to the following:
	a. Anvil International/Smith-Cooper International; Tailwind Capital, LLC.
	b. Elster Perfection; Honeywell.
	c. Matco-Norca.
	d. Precision Plumbing Products.
	e. Sioux Chief Manufacturing Company, Inc.
	f. Victaulic Company.

	2. Standard: IAPMO PS 66.
	3. Electroplated steel nipple complying with ASTM F1545.
	4. Pressure Rating and Temperature: [300 psig at 225 deg F].
	5. End Connections: Male threaded or grooved.
	6. Lining: Inert and noncorrosive, propylene.



	PART 3 -  EXECUTION
	3.1 PIPING APPLICATIONS
	A. Transition and special fittings with pressure ratings at least equal to piping rating may be used in applications below unless otherwise indicated.
	B. Flanges and unions may be used for aboveground piping joints unless otherwise indicated.
	C. Fitting Option: Extruded-tee connections and brazed joints may be used on aboveground copper tubing.
	D. Under-building-slab, domestic water, building-service piping, [NPS 3 and smaller], shall be[ one of] the following:
	1. Annealed-temper copper tube, [ASTM B88, Type K] [ASTM B88, Type L]; [wrought-copper, solder-joint fittings; and brazed] [copper pressure-seal fittings; and pressure-sealed] joints.
	2. PVC, [Schedule 40] [Schedule 80]; socket fittings; and solvent-cemented joints.
	3. Polypropylene (PP-R), [SDR 7.4] [SDR 11] pipe and socket fusion, butt fusion, fusion outlet, or electrofusion fittings and joints.

	E. Under-building-slab, domestic water, building-service piping, [NPS 4 to NPS 8 and larger], shall be[ one of] the following:
	1. Annealed-temper copper tube, [ASTM B88, Type K] [ASTM B88, Type L]; wrought-copper, solder-joint fittings; and brazed joints.
	2. Mechanical-joint, ductile-iron pipe; [standard-] [or] [compact-]pattern, mechanical-joint fittings; and mechanical joints.
	3. Push-on-joint, ductile-iron pipe; [standard-] [or] [compact-]pattern, push-on-joint fittings; and gasketed joints.
	4. Plain-end, ductile-iron pipe; grooved-joint, ductile-iron-pipe appurtenances; and grooved joints.
	5. PVC, [Schedule 40] [Schedule 80]; socket fittings; and solvent-cemented joints.
	6. Polypropylene (PP-R), [SDR 7.4] [SDR 11] pipe and socket fusion, butt fusion, fusion outlet, or electrofusion fittings and joints.

	F. Under-building-slab, combined domestic water, building-service, and fire-service-main piping, [NPS 6 to NPS 12], shall be[ one of] the following:
	1. Mechanical-joint, ductile-iron pipe; [standard-] [or] [compact-]pattern, mechanical-joint fittings; and mechanical joints.
	2. Push-on-joint, ductile-iron pipe; [standard-] [or] [compact-]pattern, push-on-joint fittings; and gasketed joints.
	3. Plain-end, ductile-iron pipe; grooved-joint, ductile-iron-pipe appurtenances; and grooved joints.

	G. Under-building-slab, domestic water piping, [NPS 2 and smaller], shall be[ one of] the following:
	1. [Drawn-temper] [or] [annealed-temper] copper tube, ASTM B88, Type L; [wrought-copper, solder-joint fittings; and brazed] [copper pressure-seal-joint fittings; and pressure-sealed] joints.
	2. PVC, [Schedule 40] [Schedule 80]; socket fittings; and solvent-cemented joints.
	3. Polypropylene (PP-R), [SDR 7.4] [SDR 11] pipe and socket fusion, butt fusion, fusion outlet, or electrofusion fittings and joints.

	H. Aboveground domestic water piping, [NPS 2 and smaller], shall be[ one of] the following:
	1. Galvanized-steel pipe and nipples; galvanized, gray-iron threaded fittings; and threaded joints.
	2. Drawn-temper copper tube, [ASTM B88, Type L] [ASTM B88, Type M]; [cast-] [or] [wrought-]copper, solder-joint fittings; and [brazed] [soldered] joints.
	3. Drawn-temper copper tube, [ASTM B88, Type L] [or] [ASTM B88, Type M]; copper pressure-seal-joint fittings; and pressure-sealed joints.
	4. Drawn-temper copper tube, [ASTM B88, Type L] [or] [ASTM B88, Type M]; copper push-on-joint fittings; and push-on joints.
	5. Stainless steel, Schedule 10 pipe; pressure-seal-joint fittings; and pressure-sealed joints.
	6. CPVC, [Schedule 40] [Schedule 80]; socket fittings; and solvent-cemented joints.
	7. CPVC, Schedule 80 pipe; CPVC, Schedule 80 threaded fittings; and threaded joints.
	8. CPVC Tubing System: CPVC tube; CPVC socket fittings; and solvent-cemented joints.[ NPS 1-1/2 and NPS 2 CPVC pipe with CPVC socket fittings may be used instead of tubing.]
	9. PEX tube, NPS 1 and smaller.
	a. Fittings for PEX tube:
	1) ASTM F1807, metal insert and copper crimp rings.
	2) ASTM F1960, cold expansion fittings and reinforcing rings.
	3) ASSE 1061, push-fit fittings.


	10. PE-AL-PE tube, NPS 1 and smaller; fittings for PE-AL-PE tube; and crimped joints
	11. PEX-AL-PEX tube, NPS 1 and smaller; fittings for PEX-AL-PEX tube; and crimped joints.
	12. PVC, [Schedule 40] [Schedule 80]; socket fittings; and solvent-cemented joints.
	13. Polypropylene (PP-R), [SDR 7.4] [SDR 11] pipe and socket fusion, butt fusion, fusion outlet, or electrofusion fittings and joints.

	I. Aboveground domestic water piping, [NPS 2-1/2 to NPS 4], shall be[ one of] the following:
	1. Drawn-temper copper tube, [ASTM B88, Type L] [ASTM B88, Type M]; [cast-] [or] [wrought-]copper, solder-joint fittings; and [brazed] [soldered] joints.
	2. Drawn-temper copper tube, [ASTM B88, Type L] [or] [ASTM B88, Type M]; copper pressure-seal-joint fittings; and pressure-sealed joints.
	3. Drawn-temper copper tube, [ASTM B88, Type L] [or] [ASTM B88, Type M]; grooved-joint, copper-tube appurtenances; and grooved joints.
	4. Galvanized-steel pipe and nipples; galvanized, gray-iron threaded fittings; and threaded joints.
	5. Galvanized-steel pipe; grooved-joint, galvanized-steel-pipe appurtenances; and grooved joints.
	6. Stainless steel, [Schedule 10] [Schedule 40] pipe; grooved-joint fittings, and grooved joints.
	7. CPVC, [Schedule 40] [Schedule 80]; socket fittings; and solvent-cemented joints.
	8. CPVC, Schedule 80 pipe; CPVC, Schedule 80 threaded fittings; and threaded joints.
	9. PVC, [Schedule 40] [Schedule 80]; socket fittings; and solvent-cemented joints.
	10. Polypropylene (PP-R), [SDR 7.4] [SDR 11] pipe and socket fusion, butt fusion, fusion outlet, or electrofusion fittings and joints.

	J. Aboveground domestic water piping, [NPS 5 to NPS 8], shall be[ one of] the following:
	1. Drawn-temper copper tube, [ASTM B88, Type L] [ASTM B88, Type M]; [cast-] [or] [wrought-]copper, solder-joint fittings; and [brazed] [soldered] joints.
	2. Drawn-temper copper tube, [ASTM B88, Type L] [or] [ASTM B88, Type M]; grooved-joint, copper-tube appurtenances; and grooved joints.
	3. Galvanized-steel pipe and nipples; galvanized, gray-iron threaded fittings; and threaded joints.
	4. Galvanized-steel pipe; grooved-joint, galvanized-steel-pipe appurtenances; and grooved joints.
	5. Stainless steel [Schedule 10] [Schedule 40] pipe, grooved-joint fittings, and grooved joints.
	6. CPVC, [Schedule 40] [Schedule 80]; socket fittings; and solvent-cemented joints.
	7. CPVC, Schedule 80 pipe; CPVC, Schedule 80 threaded fittings; and threaded joints.
	8. PVC, [Schedule 40] [Schedule 80]; socket fittings; and solvent-cemented joints.
	9. Polypropylene (PP-R) [SDR 7.4] [SDR 11] pipe and socket fusion, butt fusion, fusion outlet, or electrofusion fittings and joints.

	K. Aboveground, combined domestic water-service and fire-service-main piping, [NPS 6 to NPS 12], shall be[ one of] the following:
	1. Plain-end, ductile-iron pipe; grooved-joint, ductile-iron-pipe appurtenances; and grooved joints.
	2. Galvanized-steel pipe and nipples; galvanized, gray-iron threaded fittings; and threaded joints.
	3. Galvanized-steel pipe; grooved-joint, galvanized-steel-pipe appurtenances; and grooved joints.
	4. Stainless steel [Schedule 10] [Schedule 40] pipe, grooved-joint fittings, and grooved joints.


	3.2 EARTHWORK
	A. Comply with requirements in Section 312000 "Earth Moving" for excavating, trenching, and backfilling.

	3.3 INSTALLATION OF PIPING
	A. Drawing plans, schematics, and diagrams indicate general location and arrangement of domestic water piping. Indicated locations and arrangements are used to size pipe and calculate friction loss, expansion, and other design considerations. Install ...
	B. Install copper tubing under building slab according to CDA's "Copper Tube Handbook."
	C. Install ductile-iron piping under building slab with restrained joints according to AWWA C600 and AWWA M41.
	D. Install underground [copper tube] [and] [ductile-iron pipe] in PE encasement according to ASTM A674 or AWWA C105/A21.5.
	E. Install valves according to the following:
	1. Section 220523.12 "Ball Valves for Plumbing Piping."
	2. Section 220523.13 "Butterfly Valves for Plumbing Piping."
	3. Section 220523.14 "Check Valves for Plumbing Piping."
	4. Section 220523.15 "Gate Valves for Plumbing Piping."

	F. Install water-pressure-reducing valves downstream from shutoff valves. Comply with requirements for pressure-reducing valves in Section 221119 "Domestic Water Piping Specialties."
	G. Install domestic water piping level without pitch and plumb.
	H. Rough-in domestic water piping for water-meter installation according to utility company's requirements.
	I. Install seismic restraints on piping. Comply with requirements for seismic-restraint devices in Section 220548 "Vibration and Seismic Controls for Plumbing Piping and Equipment."
	J. Install piping concealed from view and protected from physical contact by building occupants unless otherwise indicated and except in equipment rooms and service areas.
	K. Install piping indicated to be exposed and piping in equipment rooms and service areas at right angles or parallel to building walls. Diagonal runs are prohibited unless specifically indicated otherwise.
	L. Install piping above accessible ceilings to allow sufficient space for ceiling panel removal and coordinate with other services occupying that space.
	M. Install piping to permit valve servicing.
	N. Install nipples, unions, special fittings, and valves with pressure ratings the same as or higher than the system pressure rating used in applications below unless otherwise indicated.
	O. Install piping free of sags and bends.
	P. Install fittings for changes in direction and branch connections.
	Q. Install PEX tubing with loop at each change of direction of more than 90 degrees.
	R. Install unions in copper tubing at final connection to each piece of equipment, machine, and specialty.
	S. Install pressure gauges on suction and discharge piping for each plumbing pump and packaged booster pump. Comply with requirements for pressure gauges in Section 220519 "Meters and Gages for Plumbing Piping."
	T. Install thermostats in hot-water circulation piping. Comply with requirements for thermostats in Section 221123 "Domestic Water Pumps."
	U. Install thermometers on[ inlet and] outlet piping from each water heater. Comply with requirements for thermometers in Section 220519 "Meters and Gages for Plumbing Piping."
	V. Install sleeves for piping penetrations of walls, ceilings, and floors. Comply with requirements for sleeves specified in Section 220517 "Sleeves and Sleeve Seals for Plumbing Piping."
	W. Install sleeve seals for piping penetrations of concrete walls and slabs. Comply with requirements for sleeve seals specified in Section 220517 "Sleeves and Sleeve Seals for Plumbing Piping."
	X. Install escutcheons for piping penetrations of walls, ceilings, and floors. Comply with requirements for escutcheons specified in Section 220518 "Escutcheons for Plumbing Piping."

	3.4 JOINT CONSTRUCTION
	A. Ream ends of pipes and tubes and remove burrs. Bevel plain ends of steel pipe.
	B. Remove scale, slag, dirt, and debris from inside and outside of pipes, tubes, and fittings before assembly.
	C. Threaded Joints: Thread pipe with tapered pipe threads according to ASME B1.20.1. Cut threads full and clean using sharp dies. Ream threaded pipe ends to remove burrs and restore full ID. Join pipe fittings and valves as follows:
	1. Apply appropriate tape or thread compound to external pipe threads.
	2. Damaged Threads: Do not use pipe or pipe fittings with threads that are corroded or damaged.

	D. Brazed Joints for Copper Tubing: Comply with CDA's "Copper Tube Handbook," "Brazed Joints" chapter.
	E. Soldered Joints for Copper Tubing: Apply ASTM B813, water-flushable flux to end of tube. Join copper tube and fittings according to ASTM B828 or CDA's "Copper Tube Handbook."
	F. Pressure-Sealed Joints for Copper Tubing: Join copper tube and pressure-seal fittings with tools and procedure recommended by pressure-seal-fitting manufacturer. Leave insertion marks on pipe after assembly.
	G. Push-on Joints for Copper Tubing: Clean end of tube. Measure insertion depth with manufacturer's depth gage. Join copper tube and push-on-joint fittings by inserting tube to measured depth.
	H. Extruded-Tee Connections: Form tee in copper tube according to ASTM F2014. Use tool designed for copper tube; drill pilot hole, form collar for outlet, dimple tube to form seating stop, and braze branch tube into collar.
	I. Joint Construction for Grooved-End Copper Tubing: Make joints according to AWWA C606. Roll groove ends of tubes. Lubricate and install gasket over ends of tubes or tube and fitting. Install coupling housing sections over gasket with keys seated in ...
	J. Joint Construction for Grooved-End, Ductile-Iron Piping: Make joints according to AWWA C606. Cut round-bottom grooves in ends of pipe at gasket-seat dimension required for specified (flexible or rigid) joint. Lubricate and install gasket over ends ...
	K. Joint Construction for Grooved-End Steel Piping: Make joints according to AWWA C606. [Square cut] [Roll] groove ends of pipe as specified. Lubricate and install gasket over ends of pipes or pipe and fitting. Install coupling housing sections over g...
	L. Flanged Joints: Select appropriate asbestos-free, nonmetallic gasket material in size, type, and thickness suitable for domestic water service. Join flanges with gasket and bolts according to ASME B31.9.
	M. Joint Construction for Solvent-Cemented Plastic Piping: Clean and dry joining surfaces. Join pipe and fittings according to the following:
	1. Comply with ASTM F402 for safe-handling practice of cleaners, primers, and solvent cements. Apply primer.
	2. CPVC Piping: Join according to ASTM D2846/D2846M Appendix.
	3. PVC Piping: Join according to ASTM D2855.

	N. Joints for PEX Tubing, ASTM: Join according to ASTM F1807 for metal insert and copper crimp ring fittings and ASTM F1960 for cold expansion fittings and reinforcing rings.
	O. Joints for PEX Tubing, ASSE: Join according to ASSE 1061 for push-fit fittings.
	P. Joints for Dissimilar-Material Piping: Make joints using adapters compatible with materials of both piping systems.

	3.5 INSTALLATION OF TRANSITION FITTINGS
	A. Install transition couplings at joints of dissimilar piping.
	B. Transition Fittings in Underground Domestic Water Piping:
	1. Fittings for NPS 1-1/2 and Smaller: Fitting-type coupling.
	2. Fittings for NPS 2 and Larger: Sleeve-type coupling.

	C. Transition Fittings in Aboveground Domestic Water Piping NPS 2 and Smaller: Plastic-to-metal transition [fittings] [or] [unions].

	3.6 INSTALLATION OF DIELECTRIC FITTINGS
	A. Install dielectric fittings in piping at connections of dissimilar metal piping and tubing.
	B. Dielectric Fittings for [NPS 2] and Smaller: Use dielectric [couplings] [couplings or nipples] [nipples] [unions].
	C. Dielectric Fittings for [NPS 2-1/2 to NPS 4]: Use dielectric [flanges] [flange kits] [nipples].
	D. Dielectric Fittings for [NPS 5] and Larger: Use dielectric flange kits.

	3.7 INSTALLATION OF HANGERS AND SUPPORTS
	A. Comply with requirements for seismic-restraint devices specified in Section 220548 "Vibration and Seismic Controls for Plumbing Piping and Equipment."
	B. Comply with requirements for hangers, supports, and anchor devices in Section 220529 "Hangers and Supports for Plumbing Piping and Equipment."
	C. Install hangers for [copper] [ductile iron] [galvanized steel] [and] [stainless steel] [tubing] [and] [piping], with maximum horizontal spacing and minimum rod diameters, to comply with MSS SP-58, locally enforced codes, and authorities having juri...
	D. Install vinyl-coated hangers for [CPVC] [PVC] [and] [PP] piping, with maximum horizontal spacing and minimum rod diameters, to comply with manufacturer's written instructions, locally enforced codes, and authorities having jurisdiction requirements...
	E. Install vinyl-coated hangers for PEX tubing, with maximum horizontal spacing and minimum rod diameters, to comply with manufacturer's written instructions, locally enforced codes, and authorities having jurisdiction requirements, whichever are most...
	F. Support horizontal piping within [12 inches] of each fitting.
	G. Support vertical runs of [copper] [ductile iron] [galvanized steel] [and] [stainless steel] [tubing] [and] [piping] to comply with MSS SP-58, locally enforced codes, and authorities having jurisdiction requirements, whichever are most stringent.
	H. Support vertical runs of [CPVC] [PVC] [and] [PP-R] piping to comply with manufacturer's written instructions, locally enforced codes, and authorities having jurisdiction requirements, whichever are most stringent.
	I. Support vertical runs of PEX tubing to comply with manufacturer's written instructions, locally enforced codes, and authorities having jurisdiction requirements, whichever are most stringent.

	3.8 CONNECTIONS
	A. Drawings indicate general arrangement of piping, fittings, and specialties.
	B. When installing piping adjacent to equipment and machines, allow space for service and maintenance.
	C. Connect domestic water piping to exterior water-service piping. Use transition fitting to join dissimilar piping materials.
	D. Connect domestic water piping to water-service piping with shutoff valve; extend and connect to the following:
	1. Domestic Water Booster Pumps: Cold-water suction and discharge piping.
	2. Water Heaters: Cold-water inlet and hot-water outlet piping in sizes indicated, but not smaller than sizes of water heater connections.
	3. Plumbing Fixtures: Cold- and hot-water-supply piping in sizes indicated, but not smaller than that required by plumbing code.
	4. Equipment: Cold- and hot-water-supply piping as indicated, but not smaller than equipment connections. Provide shutoff valve and union for each connection. Use flanges instead of unions for NPS 2-1/2 and larger.


	3.9 IDENTIFICATION
	A. Identify system components. Comply with requirements for identification materials and installation in Section 220553 "Identification for Plumbing Piping and Equipment."

	3.10 ADJUSTING
	A. Perform the following adjustments before operation:
	1. Close drain valves, hydrants, and hose bibbs.
	2. Open shutoff valves to fully open position.
	3. Open throttling valves to proper setting.
	4. Adjust balancing valves in hot-water-circulation return piping to provide adequate flow.
	a. Manually adjust ball-type balancing valves in hot-water-circulation return piping to provide hot-water flow in each branch.
	b. Adjust calibrated balancing valves to flows indicated.

	5. Remove plugs used during testing of piping and for temporary sealing of piping during installation.
	6. Remove and clean strainer screens. Close drain valves and replace drain plugs.
	7. Remove filter cartridges from housings and verify that cartridges are as specified for application where used and are clean and ready for use.
	8. Check plumbing specialties and verify proper settings, adjustments, and operation.


	3.11 FIELD QUALITY CONTROL
	A. Perform the following tests and inspections:
	1. Piping Inspections:
	a. Do not enclose, cover, or put piping into operation until it has been inspected and approved by authorities having jurisdiction.
	b. During installation, notify authorities having jurisdiction at least one day before inspection must be made. Perform tests specified below in presence of authorities having jurisdiction:
	1) Roughing-in Inspection: Arrange for inspection of piping before concealing or closing in after roughing in and before setting fixtures.
	2) Final Inspection: Arrange for authorities having jurisdiction to observe tests specified in "Piping Tests" Subparagraph below and to ensure compliance with requirements.

	c. Reinspection: If authorities having jurisdiction find that piping will not pass tests or inspections, make required corrections, and arrange for reinspection.
	d. Reports: Prepare inspection reports and have them signed by authorities having jurisdiction.

	2. Piping Tests:
	a. Fill domestic water piping. Check components to determine that they are not air bound and that piping is full of water.
	b. Test for leaks and defects in new piping and parts of existing piping that have been altered, extended, or repaired. If testing is performed in segments, submit a separate report for each test, complete with diagram of portion of piping tested.
	c. Leave new, altered, extended, or replaced domestic water piping uncovered and unconcealed until it has been tested and approved. Expose work that was covered or concealed before it was tested.
	d. Cap and subject piping to static water pressure of 50 psig above operating pressure, without exceeding pressure rating of piping system materials. Isolate test source and allow it to stand for four hours. Leaks and loss in test pressure constitute ...
	e. Hydrostatic testing and documentation of test results for polypropylene piping to be in accordance with the manufacturer's instructions and submitted to the manufacturer upon successful completion per warranty requirements.
	f. Repair leaks and defects with new materials, and retest piping or portion thereof until satisfactory results are obtained.
	g. Prepare reports for tests and for corrective action required.


	B. Domestic water piping will be considered defective if it does not pass tests and inspections.
	C. Prepare test and inspection reports.

	3.12 CLEANING
	A. Clean and disinfect potable domestic water piping as follows:
	1. Purge new piping and parts of existing piping that have been altered, extended, or repaired before using.
	2. Use purging and disinfecting procedures prescribed by authorities having jurisdiction; if methods are not prescribed, use procedures described in either AWWA C651 or AWWA C652 or follow procedures described below:
	a. Flush piping system with clean, potable water until dirty water does not appear at outlets.
	b. Fill and isolate system according to either of the following:
	1) Fill system or part thereof with water/chlorine solution with at least 50 ppm of chlorine. Isolate with valves and allow to stand for 24 hours.
	2) Fill system or part thereof with water/chlorine solution with at least 200 ppm of chlorine. Isolate and allow to stand for three hours.

	c. Flush system with clean, potable water until no chlorine is in water coming from system after the standing time.
	d. Repeat procedures if biological examination shows contamination.
	e. Submit water samples in sterile bottles to authorities having jurisdiction.


	B. Clean non-potable domestic water piping as follows:
	1. Purge new piping and parts of existing piping that have been altered, extended, or repaired before using.
	2. Use purging procedures prescribed by authorities having jurisdiction or if methods are not prescribed, follow procedures described below:
	a. Flush piping system with clean, potable water until dirty water does not appear at outlets.
	b. Submit water samples in sterile bottles to authorities having jurisdiction. Repeat procedures if biological examination shows contamination.


	C. Prepare and submit reports of purging and disinfecting activities. Include copies of water-sample approvals from authorities having jurisdiction.
	D. Clean interior of domestic water piping system. Remove dirt and debris as work progresses.



	221119 FL - Domestic Water Piping Specialties
	PART 1 -  GENERAL
	1.1 SUMMARY
	A. Section Includes:
	1. Vacuum breakers.
	2. Backflow preventers.
	3. Water pressure-reducing valves.
	4. Automatic water shutoff valve systems.
	5. Balancing valves.
	6. Temperature-actuated, water mixing valves.
	7. Strainers for domestic water piping.
	8. Outlet boxes.
	9. Hose stations.
	10. Hose bibbs.
	11. Wall hydrants.
	12. Ground hydrants.
	13. Post hydrants.
	14. Roof hydrants.
	15. Drain valves.
	16. Water-hammer arresters.
	17. Trap-seal primer device.
	18. Trap-seal primer systems.
	19. Flexible connectors.
	20. Water meters.


	1.2 DEFINITIONS
	A. AMI: Advanced Metering Infrastructure.
	B. AMR: Automatic Meter Reading.
	C. FKM: A family of fluroelastomer materials defined by ASTM D1418.

	1.3 ACTION SUBMITTALS
	A. Product Data: For each type of product.
	B. Shop Drawings: For domestic water piping specialties.
	1. Include diagrams for power, signal, and control wiring.


	1.4 INFORMATIONAL SUBMITTALS
	A. Test and inspection reports.
	B. Field quality-control reports.

	1.5 CLOSEOUT SUBMITTALS
	A. Operation and Maintenance Data: For domestic water piping specialties to include in emergency, operation, and maintenance manuals.


	PART 2 -  PRODUCTS
	2.1 GENERAL REQUIREMENTS FOR PIPING SPECIALTIES
	A. Domestic water piping specialties intended to convey or dispense water for human consumption are to comply with the SDWA, requirements of authorities having jurisdiction, and NSF 61 and NSF 372, or to be certified in compliance with NSF 61 and NSF ...

	2.2 PERFORMANCE REQUIREMENTS
	A. Minimum Working Pressure for Domestic Water Piping Specialties:  125 psig unless otherwise indicated.

	2.3 VACUUM BREAKERS
	A. Pipe-Applied, Atmospheric-Type Vacuum Breakers:
	1. Manufacturers: Subject to compliance with requirements, available manufacturers offering products that may be incorporated into the Work include, but are not limited to, the following:
	a. Apollo Valves; a part of Aalberts Integrated Piping Systems.
	b. Cash Acme Plumbing Products; an RWC brand.
	c. FEBCO; A WATTS Brand.
	d. Watts Water Technologies; a Watts company.
	e. Zurn Industries, LLC.

	2. Standard: ASSE 1001.
	3. Size: NPS 1/4 to NPS 3, as required to match connected piping.
	4. Body: Bronze.
	5. Inlet and Outlet Connections: Threaded.
	6. Finish: [Rough bronze] [Chrome plated].

	B. Hose-Connection Vacuum Breakers:
	1. Manufacturers: Subject to compliance with requirements, available manufacturers offering products that may be incorporated into the Work include, but are not limited to the following:
	a. Apollo Valves; a part of Aalberts Integrated Piping Systems.
	b. Cash Acme Plumbing Products; an RWC brand.
	c. Champion-Arrowhead.
	d. Legend Valve & Fitting, Inc.
	e. MIFAB, Inc.
	f. Watts Water Technologies; a Watts company.
	g. Woodford Manufacturing Company.
	h. Zurn Industries, LLC.

	2. Standard: ASSE 1011.
	3. Body: Bronze, nonremovable, with manual drain.
	4. Outlet Connection: Garden-hose threaded complying with ASME B1.20.7.
	5. Finish: [Chrome or nickel plated] [Rough bronze].

	C. Pressure Vacuum Breakers:
	1. Manufacturers: Subject to compliance with requirements, available manufacturers offering products that may be incorporated into the Work include, but are not limited to the following:
	a. Apollo Valves; a part of Aalberts Integrated Piping Systems.
	b. FEBCO; A WATTS Brand.
	c. Watts Water Technologies; a Watts company.
	d. Zurn Industries, LLC.

	2. Standard: ASSE 1020.
	3. Operation: Continuous-pressure applications.
	4. Pressure Loss:  5 psig maximum, through middle third of flow range.
	5. Size: <Insert NPS>.
	6. Design Flow Rate: <Insert gpm>.
	7. Selected Unit Flow Range Limits: <Insert gpm>.
	8. Pressure Loss at Design Flow Rate: <Insert psig>.
	9. Accessories:
	a. Valves: Ball type, on inlet and outlet.


	D. Laboratory-Faucet Vacuum Breakers:
	1. Manufacturers: Subject to compliance with requirements, available manufacturers offering products that may be incorporated into the Work include, but are not limited to the following:
	a. Apollo Valves; a part of Aalberts Integrated Piping Systems.
	b. Watts Water Technologies; a Watts company.
	c. Zurn Industries, LLC.

	2. Standard: ASSE 1035.
	3. Size: NPS 1/4 or NPS 3/8 matching faucet size.
	4. Body: Bronze.
	5. End Connections: Threaded.
	6. Finish: Chrome plated.

	E. Spill-Resistant Vacuum Breakers:
	1. Manufacturers: Subject to compliance with requirements, available manufacturers offering products that may be incorporated into the Work include, but are not limited to the following:
	a. Apollo Valves; a part of Aalberts Integrated Piping Systems.
	b. Watts Water Technologies; a Watts company.
	c. Zurn Industries, LLC.

	2. Standard: ASSE 1056.
	3. Operation: Continuous-pressure applications.
	4. Size: [NPS 3/8] [NPS 1/2] [NPS 3/4] [NPS 1].
	5. Accessories:
	a. Valves: Ball type, on inlet and outlet.



	2.4 BACKFLOW PREVENTERS
	A. Intermediate Atmospheric-Vent Backflow Preventers:
	1. Manufacturers: Subject to compliance with requirements, available manufacturers offering products that may be incorporated into the Work include, but are not limited to the following:
	a. Apollo Valves; a part of Aalberts Integrated Piping Systems.
	b. Cash Acme Plumbing Products; an RWC brand.
	c. Legend Valve & Fitting, Inc.
	d. Watts Water Technologies; a Watts company.
	e. Zurn Industries, LLC.

	2. Standard: ASSE 1012.
	3. Operation: Continuous-pressure applications.
	4. Size: [NPS 1/2] [NPS 3/4].
	5. Body: Bronze.
	6. End Connections: [Union, solder] [Solder] joint.
	7. Finish: [Rough bronze].

	B. Reduced-Pressure-Principle Backflow Preventers:
	1. Manufacturers: Subject to compliance with requirements, available manufacturers offering products that may be incorporated into the Work include, but are not limited to the following:
	a. Ames Fire & Waterworks; A WATTS Brand.
	b. Apollo Valves; a part of Aalberts Integrated Piping Systems.
	c. Caleffi North America.
	d. FEBCO; A WATTS Brand.
	e. Watts Water Technologies; a Watts company.
	f. Zurn Industries, LLC.

	2. Standard: ASSE 1013.
	3. Operation: Continuous-pressure applications.
	4. Pressure Loss: [12 psig] maximum, through middle third of flow range.
	5. Size: <Insert NPS>.
	6. Design Flow Rate: <Insert gpm>.
	7. Selected Unit Flow Range Limits: <Insert gpm>.
	8. Pressure Loss at Design Flow Rate: <Insert psig> for sizes NPS 2 and smaller; <Insert psig> for NPS 2-1/2 and larger.
	9. Body: [Bronze] [cast silicon copper alloy] [or] [stainless steel] for NPS 2 and smaller; [ductile or cast iron with interior lining that complies with AWWA C550 or that is FDA approved] [or] [stainless steel] for NPS 2-1/2 and larger.
	10. End Connections: Threaded for NPS 2 and smaller; [flanged] for NPS 2-1/2 and larger.
	11. Configuration: Designed for [horizontal, straight-through] [vertical-inlet, horizontal-center-section, and vertical-outlet] [vertical] flow.
	12. Accessories:
	a. Valves NPS 2 and Smaller: Ball type with threaded ends on inlet and outlet.
	b. Valves NPS 2-1/2 and Larger: Outside-screw and yoke-gate type with flanged ends on inlet and outlet.
	c. Air-Gap Fitting: ASME A112.1.2, matching backflow-preventer connection.


	C. Double-Check, Backflow-Prevention Assemblies:
	1. Manufacturers: Subject to compliance with requirements, available manufacturers offering products that may be incorporated into the Work include, but are not limited to the following:
	a. Ames Fire & Waterworks; A WATTS Brand.
	b. Apollo Valves; a part of Aalberts Integrated Piping Systems.
	c. FEBCO; A WATTS Brand.
	d. Watts Water Technologies; a Watts company.
	e. Zurn Industries, LLC.

	2. Standard: ASSE 1015.
	3. Operation: Continuous-pressure applications unless otherwise indicated.
	4. Pressure Loss: [5 psig] maximum, through middle third of flow range.
	5. Size: <Insert NPS>.
	6. Design Flow Rate: <Insert gpm>.
	7. Selected Unit Flow Range Limits: <Insert gpm>.
	8. Pressure Loss at Design Flow Rate: <Insert psig> for sizes NPS 2 and smaller; <Insert psig> for NPS 2-1/2 and larger.
	9. Body: [Bronze] [cast silicon copper alloy] [or] [stainless steel] for NPS 2 and smaller; [ductile or cast iron with interior lining that complies with AWWA C550 or that is FDA approved] [or] [stainless steel] for NPS 2-1/2 and larger.
	10. End Connections: Threaded for NPS 2 and smaller; [flanged] for NPS 2-1/2 and larger.
	11. Configuration: Designed for [horizontal, straight-through] flow.
	12. Accessories:
	a. Valves NPS 2 and Smaller: Ball type with threaded ends on inlet and outlet.
	b. Valves NPS 2-1/2 and Larger: Outside-screw and yoke-gate type with flanged ends on inlet and outlet.


	D. Beverage-Dispensing-Equipment Backflow Preventers:
	1. Manufacturers: Subject to compliance with requirements, available manufacturers offering products that may be incorporated into the Work include, but are not limited to, the following:
	a. Apollo Valves; a part of Aalberts Integrated Piping Systems.
	b. Watts Water Technologies; a Watts company.
	c. Zurn Industries, LLC.

	2. Standard: ASSE 1022.
	3. Operation: Continuous-pressure applications.
	4. Size: NPS 1/4 or NPS 3/8.
	5. Body:  Stainless steel or non-metallic.
	6. End Connections: Threaded or flare.

	E. Dual-Check-Valve Backflow Preventers:
	1. Manufacturers: Subject to compliance with requirements, available manufacturers offering products that may be incorporated into the Work include, but are not limited to the following:
	a. A.Y. McDonald Mfg. Co.
	b. Apollo Valves; a part of Aalberts Integrated Piping Systems.
	c. Caleffi North America.
	d. Cash Acme Plumbing Products; an RWC brand.
	e. Flomatic Valves; Flomatic Corporation.
	f. Watts Water Technologies; a Watts company.
	g. Zurn Industries, LLC.

	2. Standard: ASSE 1024.
	3. Operation: Continuous-pressure applications.
	4. Size: [NPS 1/2] [NPS 3/4] [NPS 1] [NPS 1-1/4].
	5. Body: Bronze with union inlet.

	F. Carbonated-Beverage-Dispenser, Dual-Check-Valve Backflow Preventers:
	1. Manufacturers: Subject to compliance with requirements, available manufacturers offering products that may be incorporated into the Work include, but are not limited to the following:
	a. Watts Water Technologies; a Watts company.

	2. Standard: ASSE 1032.
	3. Operation: Continuous-pressure applications.
	4. Size: NPS 1/4 or NPS 3/8.
	5. Body: Stainless steel.
	6. End Connections: Threaded or flare.

	G. Hose-Connection Backflow Preventers:
	1. Manufacturers: Subject to compliance with requirements, available manufacturers offering products that may be incorporated into the Work include, but are not limited to the following:
	a. Apollo Valves; a part of Aalberts Integrated Piping Systems.
	b. Watts Water Technologies; a Watts company.
	c. Woodford Manufacturing Company.
	d. Zurn Industries, LLC.

	2. Standard: ASSE 1052.
	3. Operation: Up to 10-foot head of water back pressure.
	4. Inlet Size: NPS 3/4.
	5. Outlet Size: Garden-hose thread complying with ASME B1.20.7.
	6. Capacity: At least 3-gpm flow.

	H. Backflow-Preventer Test Kits:
	1. Manufacturers: Subject to compliance with requirements, available manufacturers offering products that may be incorporated into the Work include, but are not limited to, the following:
	a. Ames Fire & Waterworks; A WATTS Brand.
	b. Apollo Valves; a part of Aalberts Integrated Piping Systems.
	c. FEBCO; A WATTS Brand.
	d. Watts Water Technologies; a Watts company.
	e. Zurn Industries, LLC.

	2. Description: Factory calibrated, with gauges, fittings, hoses, and carrying case with test-procedure instructions.


	2.5 WATER PRESSURE-REDUCING VALVES
	A. Water Regulators:
	1. Manufacturers: Subject to compliance with requirements, available manufacturers offering products that may be incorporated into the Work include, but are not limited to the following:
	a. Apollo Valves; a part of Aalberts Integrated Piping Systems.
	b. Caleffi North America.
	c. Cash Acme Plumbing Products; an RWC brand.
	d. Watts Water Technologies; a Watts company.
	e. Zurn Industries, LLC.

	2. Standard: ASSE 1003.
	3. Pressure Rating: Initial working pressure of 150 psig.
	4. Size: <Insert NPS>.
	5. Design Flow Rate: <Insert gpm>.
	6. Design Inlet Pressure: <Insert psig>.
	7. Design Outlet Pressure Setting: <Insert psig>.
	8. Body: Bronze[ with chrome-plated finish] for NPS 2 and smaller; [bronze] [cast iron with interior lining that complies with AWWA C550 or that is FDA approved] for NPS 2-1/2 and NPS 3.
	9. Valves for Booster Heater Water Supply: Include integral bypass.
	10. End Connections: Threaded or solder for NPS 2 and smaller; flanged or solder for NPS 2-1/2 and NPS 3.

	B. Water-Control Valves:
	1. Manufacturers: Subject to compliance with requirements, available manufacturers offering products that may be incorporated into the Work include, but are not limited to the following:
	a. Apollo Valves; a part of Aalberts Integrated Piping Systems.
	b. CLA-VAL.
	c. Flomatic Valves; Flomatic Corporation.
	d. OCV Control Valves.
	e. Watts Water Technologies; a Watts company.
	f. Zurn Industries, LLC.

	2. Description: Pilot-operated, diaphragm-type, single-seated, main water-control valve.
	3. Pressure Rating: Initial working pressure of 150 psig minimum with AWWA C550 or FDA-approved, interior epoxy coating. Include small pilot-control valve, restrictor device, specialty fittings, and sensor piping.
	4. Main Valve Body: Cast- or ductile-iron body with AWWA C550 or FDA-approved, interior epoxy coating; or stainless-steel body.
	a. Size: <Insert NPS>.
	b. Pattern: [Angle] [Globe]-valve design.
	c. Trim: Stainless steel.

	5. Design Flow: <Insert gpm>.
	6. Design Inlet Pressure: <Insert psig>.
	7. Design Outlet Pressure Setting: <Insert psig>.
	8. End Connections: Threaded for NPS 2 and smaller; [flanged] for NPS 2-1/2 and larger.


	2.6 AUTOMATIC WATER SHUTOFF VALVE SYSTEMS
	A. Manufacturers: Subject to compliance with requirements, available manufacturers offering products that may be incorporated into the Work include, but are not limited to the following:
	1. FloLogic, Inc.
	2. OnSite PRO Inc.
	3. QMI Manufacturing Inc.
	4. RectorSeal Plumbing; A CSW Industrials Company.
	5. Reliance Detection Technologies.
	6. WaterCop.

	B. Shutoff Control Ball Valves and Actuators:
	1. Size: [NPS 1/2] [NPS 3/4] [NPS 1] [NPS 1-1/4] [NPS 1-1/2] [NPS 2].
	2. Design Flow Rate: <Insert gpm>.
	3. Design Inlet Pressure: <Insert psig>.
	4. Control Valve: Two-piece, full-port brass ball valve, MSS SP-110.
	a. End Connections: Threaded, female.
	b. Fittings: One 3/8-by-1/2-inch male compression and one 3/8-by-1/2-inch female compression.
	c. Seats: PTFE.
	d. O-Rings: FKM.
	e. Stem: Low-lead brass. Blowout proof.
	f. CWP Rating: [600 psig].

	5. Manual-override control turn-knob for emergency operation of valve.
	6. Valve Actuator: Motor operated, with or without gears, electric and electronic. Capable of closing valve against inlet pressure. Direct mount, fails closed.
	a. Power Supply: [Battery] [120 V ac] [120 V ac step-down transformer][ with cord and plug].
	b. Manual Intervention: Allowed.
	c. Position Indicator: Standard.

	7. Actuator Enclosure: Suitable for ambient conditions encountered by application.
	8. Wireless Leak Detection System:
	a. Sensor-Water Flow Type: Pipe-mounted to detect water flow.
	b. Sensor-Rope Type: Absorbent water sensing rope constructed from twisted metal conductor wires insulated from one another and surrounded by polyethylene mesh braid jacket to detect water presence.
	c. Wireless Signal Range: 100 feet minimum between sensors and receiver.
	d. Self-monitoring enabled system; faults for lost communication between receiver and sensor(s).
	e. Onboard Battery Backup: 48 hours of protection. Valve to close prior to backup failure.
	f. LED Indicators: Wireless signal strength, communication loss, water fault, low-temperature fault, and low battery.
	g. FCC-Approved Wireless Communication System: Between sensors, repeaters, and receivers.
	h. Output Contacts: Interface with home security or BAS, cellular text notification service, or auto dialer accessories.
	i. Wireless Signal Repeater: Boosts signal performance between wireless sensors and receiver.
	1) Push-button pairing and unpairing, into and out of the network.
	2) Visual indication of wireless signal strength, low battery, and lost communication.
	3) Standard wall outlet, 120 V ac, power.
	4) Battery Backup: Two (2) AA batteries for battery backup to maintain system integrity during a power outage.

	j. Wireless Water Switch: Allows manual override or wireless system functionality and closes the valve to shut off water flow.
	k. Hard-Wired Water Switch: Allows manual override or wireless system functionality and closes the valve to shut off water flow.

	9. Wired Leak Detection System:
	a. Power Supply: Class II transformer with cord and plug, 120 V ac, UL listed.
	b. Power Cord Length:  12 feet.
	c. Control Panel: LED power and LED valves indicator.
	d. Alarms: Audible alarm[, with external output].
	e. Output Contacts: Interface with home security or BAS, cellular text notification service, or auto dialer accessories.
	f. Wired Sensors:
	1) Quantity Per Receiver: [One] [Two] [Three] [Four] [Five] [Six].

	g. Cable Length: [8 feet] [25 feet] [50 feet] [100 feet].
	h. Cable Adder: [10 feet] [25 feet] [50 feet] [100 feet] in length.


	C. Shutoff Control Butterfly Valve and Actuator:
	1. Size: [NPS 2-1/2] [NPS 3] [NPS 4].
	2. Compliance: MSS SP-67.
	3. Full-port, epoxy-coated, ductile-iron lug body.
	4. Seat: EPDM, minus 30 deg F to plus 250 deg F.
	5. Face-to-Face Flange: ASME B16.5 flanges.
	6. Disc Design: Floating stainless steel dual shaft.
	7. Disc Material: Coated ductile iron.
	8. Locating Pin: Carbon steel.
	9. Bushings: PTFE.
	10. O-Rings: EPDM.
	11. Ten-position stop.
	12. Manual-override control turn-knob for emergency operation of valve.
	13. Valve Actuator: Motor operated, with or without gears, electric and electronic. Capable of closing valve against inlet pressure. Direct mount, fails closed.
	a. Power Supply: [Battery] [120 V ac] [120 V ac step-down transformer][ with cord and plug].
	b. Manual Intervention: Allowed.
	c. Position Indicator: Standard.

	14. Actuator Enclosure: Suitable for ambient conditions encountered by application.
	15. Wireless Leak Detection System:
	a. Sensor-Water Flow Type: Pipe-mounted to detect water flow.
	b. Sensor-Rope Type: Absorbent water sensing rope constructed from twisted metal conductor wires insulated from one another and surrounded by polyethylene mesh braid jacket to detect water presence.
	c. Wireless Signal Range: 100 feet minimum between sensors and receiver.
	d. Self-monitoring enabled system; faults for lost communication between receiver and sensor(s).
	e. Onboard Battery Backup: 48 hours of protection. Valve to close prior to backup failure.
	f. LED Indicators: Wireless signal strength, communication loss, water fault, low-temperature fault, and low battery.
	g. FCC-Approved Wireless Communication System: Between sensors, repeaters, and receivers.
	h. Output Contacts: Interface with home security or BAS, cellular text notification service, or auto dialer accessories.
	i. Wireless Signal Repeater: Boosts signal performance between wireless sensors and receiver.
	1) Push-button pairing and unpairing, into and out of the network.
	2) Visual indication of wireless signal strength, low battery, and lost communication.
	3) Standard wall outlet, 120 V ac, power.
	4) Battery Backup: Two (2) AA batteries for battery backup to maintain system integrity during a power outage.

	j. Wireless Water Switch: Allows manual override or wireless system functionality and closes the valve to shut off water flow.
	k. Hard-Wired Water Switch: Allows manual override or wireless system functionality and closes the valve to shut off water flow.

	16. Wired Leak Detection System:
	a. Power Supply: Class II transformer with cord and plug, 120 V ac, UL listed.
	b. Power Cord Length:  12 feet.
	c. Control Panel: LED power and LED valves indicator.
	d. Alarms: Audible alarm[, with external output].
	e. Output Contacts: Interface with home security or BAS, cellular text notification service, or auto dialer accessories.
	f. Wired Sensors:
	1) Quantity Per Receiver: [One] [Two] [Three] [Four] [Five] [Six].

	g. Cable Length: [8 feet] [25 feet] [50 feet] [100 feet].
	h. Cable Adder: [10 feet] [25 feet] [50 feet] [100 feet] in length.


	D. Clothes Washer Shutoff Control Valve and Actuator:
	1. Brass or stainless-steel ball valve.
	2. End Connections: Male hose connections, NPS 3/4.
	3. Pressure Rating: 400 psi at 32 to 150 deg F.
	4. Valve Actuator:
	a. Enclosure: Suitable for ambient conditions encountered by application.
	b. Power Supply: [Battery] [120 V ac] [120 V ac step-down transformer][ with cord and plug].
	c. Position Indicator: Standard.

	5. Wired Leak Detection System:
	a. Water sensor with minimum 6-foot length of wire.
	b. 120 V ac step-down transformer with cord and plug.
	c. LED operation and leak notification.
	d. Audible alarm.
	e. Power failure or manual disconnection of power causes valves to close.


	E. Accessories:
	1. Electrical Plug Interrupter: Plugs into standard 120 V ac wall outlet.
	2. Gas Flow Interrupter: ECO connector with female spade connectors. Factory prewired, 8 feet.
	3. Gas Interface Cable: Interface cable with male and female connectors.
	4. Step-Down Transformer: [120] [208] [240] V ac to 24 V ac with mounting plate, 12-foot plenum wire to power, and 8-foot plenum wire to sensor.
	5. Liquid Level Sensors: Monitor fluid levels in addition to detecting plumbing leaks.
	6. Auto Dialer: Send and receive automatic alerts when a fault condition occurs. Standard output contacts trigger up to nine predetermined telephone number calls.
	a. Prerecord message for future playback.
	b. 10-second recordable message.
	c. Built-in tamper switch.
	d. DC adaptor with battery backup.
	e. Programmable as a silent (dialer only) or audible (siren and dialer) alarm.
	f. Easy "Stop Call Sequence" - push "#" on phone to acknowledge the alarm and stop the dialing sequence.

	7. Cellular Text Notification System:
	a. Event SMS text notification to up to three cell phones.
	b. Battery Backup: Four (4) AA batteries.
	c. 12-foot interface cable to leak detection system.
	d. Customized messaging.
	e. <Insert wireless network service provider>.



	2.7 BALANCING VALVES
	A. Copper-Alloy Calibrated Balancing Valves:
	1. Manufacturers: Subject to compliance with requirements, available manufacturers offering products that may be incorporated into the Work include, but are not limited to the following:
	a. Bell & Gossett; a Xylem brand.
	b. IMI Hydronic Engineering Inc.
	c. NIBCO INC.
	d. Nexus Valve, Inc.; Aalberts Hydronic Flow Control.
	e. Watts Water Technologies; a Watts company.

	2. Type: [Ball] [or] [Y-pattern globe] valve with two readout ports and memory-setting indicator.
	3. Body: [Brass] [or] [bronze].
	4. Size: Same as connected piping, but not larger than NPS 2.
	5. Accessories: Meter hoses, fittings, valves, differential pressure meter, and carrying case.

	B. Memory-Stop Balancing Valves:
	1. Manufacturers: Subject to compliance with requirements, available manufacturers offering products that may be incorporated into the Work include, but are not limited to the following:
	a. Apollo Valves; a part of Aalberts Integrated Piping Systems.
	b. Caleffi North America.
	c. Crane Fluid Systems; Crane Co.
	d. Hammond Valve.
	e. Jenkins Valves; a Crane Co. brand.
	f. Milwaukee Valve Company.
	g. NIBCO INC.
	h. Red-White Valve Corp.
	i. Stockham; a Crane Co. brand.

	2. Standard: MSS SP-110 for two-piece, copper-alloy ball valves.
	3. Pressure Rating: 400-psig minimum CWP.
	4. Size: NPS 2 or smaller.
	5. Body: Copper alloy.
	6. Port: Standard or full port.
	7. Ball: Chrome-plated brass or stainless steel.
	8. Seats and Seals: Replaceable.
	9. End Connections: Solder joint or threaded.
	10. Handle: Vinyl-covered steel with memory-setting device.

	C. Automatic Flow Control Balancing Valves:
	1. Manufacturers: Subject to compliance with requirements, available manufacturers offering products that may be incorporated into the Work include, but are not limited to, the following:
	a. Caleffi North America.
	b. IMI Hydronic Engineering Inc.
	c. ThermOmegaTech.

	2. Flow Regulation: Plus or minus 5 percent over 95 percent of the working range.
	3. Pressure Rating: 200 psig.
	4. Size: NPS 2 or smaller.
	5. Body: Stainless steel or brass.
	6. Flow Cartridge: Stainless steel or antiscale polymer.
	7. End Connections: Threaded or solder joint.


	2.8 TEMPERATURE-ACTUATED, WATER MIXING VALVES
	A. Water-Temperature Limiting Devices:
	1. Manufacturers: Subject to compliance with requirements, available manufacturers offering products that may be incorporated into the Work include, but are not limited to the following:
	a. Acorn Engineering Company; a Division of Morris Group International.
	b. Apollo Valves; a part of Aalberts Integrated Piping Systems.
	c. Cash Acme Plumbing Products; an RWC brand.
	d. Leonard Valve Company.
	e. POWERS; A WATTS Brand.
	f. Symmons Industries, Inc.
	g. Taco Comfort Solutions.
	h. Watts Water Technologies; a Watts company.
	i. Zurn Industries, LLC.

	2. Standard: ASSE 1070.
	3. Pressure Rating: 125 psig.
	4. Type: Thermostatically controlled, water mixing valve.
	5. Material: Bronze body with corrosion-resistant interior components.
	6. Connections: Threaded[ union] inlets and outlet.
	7. Accessories: Check stops on hot- and cold-water supplies, and adjustable, temperature-control handle.
	8. Tempered-Water Setting: <Insert deg F>.
	9. Tempered-Water Design Flow Rate: <Insert gpm>.
	10. Valve Finish: [Chrome plated] [Rough bronze].

	B. Primary, Thermostatic, Water Mixing Valves:
	1. Manufacturers: Subject to compliance with requirements, available manufacturers offering products that may be incorporated into the Work include, but are not limited to the following:
	a. Acorn Engineering Company; a Division of Morris Group International.
	b. Apollo Valves; a part of Aalberts Integrated Piping Systems.
	c. Caleffi North America.
	d. Cash Acme Plumbing Products; an RWC brand.
	e. Lawler Manufacturing Company, Inc.
	f. Leonard Valve Company.
	g. POWERS; A WATTS Brand.
	h. Symmons Industries, Inc.
	i. Watts Water Technologies; a Watts company.
	j. Zurn Industries, LLC.

	2. Standard: ASSE 1017.
	3. Pressure Rating: 125 psig minimum unless otherwise indicated.
	4. Type: [Exposed-mounted] [Cabinet-type], thermostatically controlled, water mixing valve.
	5. Material: Bronze body with corrosion-resistant interior components.
	6. Connections: Threaded[ union] inlets and outlet.
	7. Accessories: Manual temperature control, check stops on hot- and cold-water supplies, and adjustable, temperature-control handle.
	8. Tempered-Water Setting: <Insert deg F>.
	9. Tempered-Water Design Flow Rate: <Insert gpm>.
	10. Selected Valve Flow Rate at 45-psig Pressure Drop: <Insert gpm>.
	11. Pressure Drop at Design Flow Rate: <Insert psig>.
	12. Valve Finish: [Chrome plated] [Polished, chrome plated] [Rough bronze].
	13. Piping Finish: [Chrome plated] [Copper].
	14. Cabinet: Factory fabricated, stainless steel, for [recessed] [surface] mounting and with hinged, stainless-steel door.

	C. Primary, Electronic, Water Mixing Valve Assemblies:
	1. Manufacturers: Subject to compliance with requirements, available manufacturers offering products that may be incorporated into the Work include, but are not limited to the following:
	a. Heat-Timer Corporation.
	b. Acorn Engineering Company; a Division of Morris Group International.
	c. Caleffi North America.
	d. Leonard Valve Company.
	e. POWERS; A WATTS Brand.

	2. Standard: ASSE 1017.
	3. Pressure Rating: 125 psig minimum unless otherwise indicated.
	4. Type: Exposed, electronically controlled, water mixing valve.
	5. Material: Bronze body with corrosion-resistant interior components.
	6. Connections: Threaded or solder joint inlets and outlet.
	7. Accessories: Manual temperature override control, check stops on hot- and cold-water supplies, and automatic hot- and cold-water shutoff upon inlet supply failure.
	8. Tempered-Water Setting: <Insert deg F>.
	9. Tempered-Water Design Flow Rate: <Insert gpm>.
	10. Selected Valve Flow Rate at 45-psig Pressure Drop: <Insert gpm>.
	11. Pressure Drop at Design Flow Rate: <Insert psig>.
	12. Valve Finish: Bronze.
	13. Digital temperature control and monitoring module.
	a. Controls temperature within plus or minus 2 deg F.
	b. User programmable at module or through BAS.
	c. ASHRAE 188 compliance.
	d. Local and remote monitoring.
	e. [BACNet] [Modbus] [Metasys] [Ethernet] protocol language(s).
	f. [115] [230] V ac, 60 Hz.
	g. Battery backup.


	D. Manifold, Thermostatic, Water Mixing Valve Assemblies:
	1. Manufacturers: Subject to compliance with requirements, available manufacturers offering products that may be incorporated into the Work include, but are not limited to the following:
	a. Acorn Engineering Company; a Division of Morris Group International.
	b. Leonard Valve Company.
	c. POWERS; A WATTS Brand.
	d. Symmons Industries, Inc.

	2. Description: Factory-fabricated, [cabinet-type] [exposed-mounted], thermostatically controlled, water mixing valve assembly in [two] [three]-valve parallel arrangement.
	3. Large-Flow Parallel: Thermostatic, water mixing valve and downstream-pressure regulator with pressure gauges on inlet and outlet.
	4. Intermediate-Flow Parallel: Thermostatic, water mixing valve and downstream-pressure regulator with pressure gauges on inlet and outlet.
	5. Small-Flow Parallel: Thermostatic, water mixing valve.
	6. Thermostatic Mixing Valves: Comply with ASSE 1017. Include check stops on hot- and cold-water inlets and shutoff valve on outlet.
	7. Water Regulator(s): Comply with ASSE 1003. Include pressure gauge on inlet and outlet.
	8. Pressure Rating: 125 psig minimum unless otherwise indicated.
	9. Cabinet: Factory fabricated, stainless steel, for [recessed] [surface] mounting and with hinged, stainless-steel door.
	10. Selected Large-Flow, Tempered-Water Valve Size: <Insert size>.
	11. Tempered-Water Setting: <Insert deg F>.
	12. Unit Tempered-Water Design Flow Rate: <Insert gpm>.
	13. Unit Minimum Tempered-Water Design Flow Rate: <Insert gpm>.
	14. Selected Unit Flow Rate at 45-psig Pressure Drop: <Insert gpm>.
	15. Unit Pressure Drop at Design Flow Rate: <Insert psig>.
	16. Unit Tempered-Water Outlet Size: <Insert NPS> end connection.
	17. Unit Hot- and Cold-Water Inlet Size: <Insert NPS> end connections.
	18. Thermostatic Mixing Valve and Water Regulator Finish: [Chrome plated] [Polished, chrome plated] [Rough bronze].
	19. Piping Finish: [Chrome plated] [Copper].

	E. Photographic-Process, Thermostatic, Water Mixing Valve Assemblies:
	1. Manufacturers: Subject to compliance with requirements, available manufacturers offering products that may be incorporated into the Work include, but are not limited to the following:
	a. POWERS; A WATTS Brand.
	b. Watts Water Technologies; a Watts company.

	2. Standard: ASSE 1017, thermostatically controlled, water mixing valve made for precise, process-water temperature control.
	3. Pressure Rating: 125 psig minimum unless otherwise indicated.
	4. Material: Bronze body with corrosion-resistant interior components.
	5. Connections: Threaded inlets and outlet.
	6. Accessories: Manual temperature control, check stops on hot- and cold-water supplies, thermometer, shutoff valve, and adjustable, temperature-control handle.
	7. Cabinet: Factory fabricated, stainless steel, for surface mounting; with controls and thermometer mounted on front.
	8. Tempered-Water Setting: <Insert deg F>.
	9. Tempered-Water Design Flow Rate: <Insert gpm>.
	10. Tempered-Water Outlet Size: <Insert NPS> end connection.
	11. Hot- and Cold-Water Inlet Size: <Insert NPS> end connections.

	F. Individual-Fixture, Water Tempering Valves:
	1. Manufacturers: Subject to compliance with requirements, available manufacturers offering products that may be incorporated into the Work include, but are not limited to the following:
	a. Acorn Engineering Company; a Division of Morris Group International.
	b. Lawler Manufacturing Company, Inc.
	c. Leonard Valve Company.
	d. POWERS; A WATTS Brand.
	e. Zurn Industries, LLC.

	2. Standard: ASSE 1016, thermostatically controlled, water tempering valve.
	3. Pressure Rating: 125 psig minimum unless otherwise indicated.
	4. Material: Bronze body with corrosion-resistant interior components.
	5. Temperature Control: Adjustable.
	6. Connections: Threaded inlets and outlet.
	7. Finish: Chrome plated.
	8. Tempered-Water Setting: <Insert deg F>.
	9. Tempered-Water Design Flow Rate: <Insert gpm>.

	G. Primary Water Tempering Valves:
	1. Manufacturers: Subject to compliance with requirements, available manufacturers offering products that may be incorporated into the Work include, but are not limited to the following:
	a. Heat-Timer Corporation.
	b. Holby Valve Inc.
	c. Watts Water Technologies; a Watts company.

	2. Standard: ASSE 1017, thermostatically controlled, water tempering valve, listed as tempering valve.
	3. Pressure Rating: 125 psig minimum unless otherwise indicated.
	4. Material: Bronze body.
	5. Temperature Control: Manual.
	6. Connections: Threaded inlets and outlet.
	7. Selected Primary Water Tempering Valve Size: <Insert size>.
	8. Tempered-Water Setting: <Insert deg F>.
	9. Tempered-Water Design Flow Rate: <Insert gpm>.
	10. Pressure Drop at Design Flow Rate: <Insert psig>.
	11. Tempered-Water Outlet Size: <Insert NPS> end connection.
	12. Cold-Water Inlet Size: <Insert NPS> end connection.
	13. Hot-Water Inlet Size: <Insert NPS> end connection.
	14. Valve Finish:  Rough bronze.


	2.9 STRAINERS FOR DOMESTIC WATER PIPING
	A. Y-Pattern Strainers:
	1. Manufacturers: Subject to compliance with requirements, available manufacturers offering products that may be incorporated into the Work include, but are not limited to, the following:
	a. Keckley Company.
	b. Watts Water Technologies; a Watts company.
	c. Zurn Industries, LLC.

	2. Pressure Rating: 125 psig minimum unless otherwise indicated.
	3. Body: Bronze for NPS 2 and smaller; cast iron[ with interior lining that complies with AWWA C550 or that is FDA approved, epoxy coated and] for NPS 2-1/2 and larger.
	4. End Connections: Threaded for NPS 2 and smaller; flanged for NPS 2-1/2 and larger.
	5. Screen: Stainless steel with round perforations unless otherwise indicated.
	6. Perforation Size:
	a. Strainers NPS 2 and Smaller: [0.020 inch] [0.033 inch] [0.062 inch].
	b. Strainers NPS 2-1/2 to NPS 4: [0.045 inch] [0.062 inch] [0.125 inch].
	c. Strainers NPS 5 and Larger: [0.10 inch] [0.125 inch] [0.25 inch].

	7. Drain: [Pipe plug] [Factory-installed, hose-end drain valve].


	2.10 OUTLET BOXES
	A. Clothes Washer Outlet Boxes:
	1. Manufacturers: Subject to compliance with requirements, available manufacturers offering products that may be incorporated into the Work include, but are not limited to, the following:
	a. Acorn Engineering Company; a Division of Morris Group International.
	b. Guy Gray, IPS Corporation.
	c. LSP Products Group.
	d. Oatey Co.
	e. Sioux Chief Manufacturing Company, Inc.
	f. Symmons Industries, Inc.
	g. Water-Tite, IPS Corporation.

	2. Mounting: Recessed.[ Fire rated.]
	3. Material and Finish:  Enameled-steel, epoxy-painted-steel, or plastic box and faceplate.
	4. Faucet: Combination valved fitting or separate hot- and cold-water valved fittings complying with ASME A112.18.1. Include garden-hose thread complying with ASME B1.20.7 on outlets.
	5. Drain Outlet Connection: [NPS 1-1/2] [NPS 2].
	6. Accessory: Water hammer arresters.
	7. Supply Shutoff Fittings: NPS 1/2 gate, globe, or ball valves and NPS 1/2 copper, water tubing.
	8. Drain: [NPS 1-1/2] [NPS 2] standpipe and P-trap for direct waste connection to drainage piping.
	9. Inlet Hoses: Two 60-inch-long, rubber, household clothes washer inlet hoses with female, garden-hose-thread couplings. Include rubber washers.
	10. Drain Hose: One 48-inch-long, rubber, household clothes washer drain hose with hooked end.

	B. Icemaker Outlet Boxes:
	1. Manufacturers: Subject to compliance with requirements, available manufacturers offering products that may be incorporated into the Work include, but are not limited to the following:
	a. Guy Gray, IPS Corporation.
	b. LSP Products Group.
	c. Oatey Co.
	d. Sioux Chief Manufacturing Company, Inc.
	e. Water-Tite, IPS Corporation.

	2. Mounting: Recessed.[ Fire rated.]
	3. Material and Finish:  Enameled-steel, epoxy-painted-steel, or plastic box and faceplate.
	4. Faucet: Valved fitting complying with ASME A112.18.1. Include NPS 1/2 or smaller copper tube outlet.
	5. Accessory: Water hammer arrestor.
	6. Supply Shutoff Fitting: NPS 1/2 gate, globe, or ball valve and NPS 1/2 copper, water tubing.


	2.11 HOSE STATIONS
	A. Single-Temperature-Water Hose Stations:
	1. Manufacturers: Subject to compliance with requirements, available manufacturers offering products that may be incorporated into the Work include, but are not limited to the following:
	a. ARCHON Industries, Inc.
	b. Armstrong International, Inc.
	c. DynaFluid Ltd.
	d. Leonard Valve Company.
	e. Strahman Valves, Inc.
	f. T&S Brass and Bronze Works, Inc.

	2. Standard: ASME A112.18.1.
	3. Cabinet: Stainless steel enclosure with exposed valve handle, hose connection, and hose rack. Include thermometer in front.
	4. Hose-Rack Material: Stainless steel.
	5. Body Material: Bronze[ with stainless steel wetted parts].
	6. Body Finish: Rough bronze[, chrome plated].
	7. Mounting: [Wall, with reinforcement] [Floor, with stainless steel pedestal].
	8. Supply Fittings: [NPS 1/2] [NPS 3/4] gate, globe, or ball valve and check valve and [NPS 1/2] [NPS 3/4] copper, water tubing. Omit check valve if check stop is included with fitting.
	9. Hose: Manufacturer's standard, for service fluid, temperature, and pressure; [25 feet] [50 feet] long.
	10. Nozzle: With hand-squeeze, on-off control.
	11. Vacuum Breaker:
	a. Integral or factory-installed, nonremovable, manual-drain-type, hose-connection vacuum breaker complying with ASSE 1011 or backflow preventer complying with ASSE 1052.
	b. Garden-hose thread complying with ASME B1.20.7 on outlet.


	B. Hot- and Cold-Water Hose Stations:
	1. Manufacturers: Subject to compliance with requirements, available manufacturers offering products that may be incorporated into the Work include, but are not limited to the following:
	a. ARCHON Industries, Inc.
	b. Armstrong International, Inc.
	c. Cooney Brothers, Inc.
	d. DynaFluid Ltd.
	e. Leonard Valve Company.
	f. Strahman Valves, Inc.
	g. T&S Brass and Bronze Works, Inc.

	2. Standard: ASME A112.18.1.
	3. Faucet Type: [Blending] [Thermostatic mixing] valve.
	4. Cabinet: Stainless steel enclosure with exposed valve handles, hose connection, and hose rack. Include thermometer in front.
	5. Hose-Rack Material: Stainless steel.
	6. Body Material: Bronze[ with stainless steel wetted parts].
	7. Body Finish: Rough bronze[ or chrome plated].
	8. Mounting: [Wall, with reinforcement] [Floor, with stainless steel pedestal].
	9. Supply Fittings: Two [NPS 1/2] [NPS 3/4] gate, globe, or ball valves and check valves and [NPS 1/2] [NPS 3/4] copper, water tubing. Omit check valves if check stops are included with fitting.
	10. Hose: Manufacturer's standard, for service fluid, temperature, and pressure; [25 feet] [50 feet] long.
	11. Nozzle: With hand-squeeze, on-off control.
	12. Vacuum Breaker: Integral or factory-installed, nonremovable, manual-drain-type, hose-connection vacuum breaker complying with ASSE 1011 or backflow preventer complying with ASSE 1052; and garden-hose thread complying with ASME B1.20.7 on outlet.

	C. Cold-Water and Steam Hose Stations:
	1. Manufacturers: Subject to compliance with requirements, available manufacturers offering products that may be incorporated into the Work include, but are not limited to the following:
	a. ARCHON Industries, Inc.
	b. Armstrong International, Inc.
	c. DynaFluid Ltd.
	d. Leonard Valve Company.
	e. Strahman Valves, Inc.

	2. Standard: ASME A112.18.1.
	3. Faucet Type: [Blending] [Thermostatic mixing] valve.
	4. Cabinet: Stainless steel enclosure with exposed valve handles, hose connection, and hose rack. Include thermometer in front.
	5. Hose-Rack Material: Stainless steel.
	6. Body Material: Bronze[ with stainless steel wetted parts].
	7. Body Finish: Rough bronze[ or chrome plated].
	8. Mounting: [Wall, with reinforcement] [Floor, with stainless steel pedestal].
	9. Supply Fittings: Two [NPS 1/2] [NPS 3/4] gate, globe, or ball valves and check valves and [NPS 1/2] [NPS 3/4] copper, water tubing. Omit check valves if check stops are included with fitting.
	10. Hose: Manufacturer's standard, for service fluid, temperature, and pressure; [25 feet] [50 feet] long.
	11. Nozzle: With hand-squeeze, on-off control.
	12. Vacuum Breaker:
	a. Integral or factory-installed, nonremovable, manual-drain-type, hose-connection vacuum breaker complying with ASSE 1011 or backflow preventer complying with ASSE 1052.
	b. Garden-hose thread complying with ASME B1.20.7 on outlet.



	2.12 HOSE BIBBS
	A. Hose Bibbs:
	1. Manufacturers: Subject to compliance with requirements, available manufacturers offering products that may be incorporated into the Work include, but are not limited to the following:
	a. Jay R. Smith Mfg Co; a division of Morris Group International.
	b. MIFAB, Inc.
	c. Prier Products, Inc.
	d. Watts Water Technologies; a Watts company.
	e. Woodford Manufacturing Company.
	f. Zurn Industries, LLC.

	2. Standard: ASME A112.18.1 for sediment faucets.
	3. Body Material: Bronze.
	4. Seat: Bronze, replaceable.
	5. Supply Connections: NPS 1/2 or NPS 3/4 threaded or solder-joint inlet.
	6. Outlet Connection: Garden-hose thread complying with ASME B1.20.7.
	7. Pressure Rating: 125 psig.
	8. Vacuum Breaker: Integral or field-installation, nonremovable, drainable, hose-connection vacuum breaker complying with ASSE 1011.
	9. Finish for Equipment Rooms: Rough bronze, or chrome or nickel plated.
	10. Finish for Service Areas: [Rough bronze] [Chrome or nickel plated].
	11. Finish for Finished Rooms: Chrome or nickel plated.
	12. Operation for Equipment Rooms: Wheel handle or operating key.
	13. Operation for Service Areas: [Wheel handle] [Operating key].
	14. Operation for Finished Rooms: [Wheel handle] [Operating key].
	15. Include operating key with each operating-key hose bibb.
	16. Include[ integral] wall flange with each chrome- or nickel-plated hose bibb.


	2.13 WALL HYDRANTS
	A. Nonfreeze Wall Hydrants:
	1. Manufacturers: Subject to compliance with requirements, available manufacturers offering products that may be incorporated into the Work include, but are not limited to the following:
	a. Jay R. Smith Mfg Co; a division of Morris Group International.
	b. Josam Company.
	c. MIFAB, Inc.
	d. Prier Products, Inc.
	e. Watts Water Technologies; a Watts company.
	f. Woodford Manufacturing Company.
	g. Zurn Industries, LLC.

	2. Standard: ASME A112.21.3M for [concealed] [exposed]-outlet, self-draining wall hydrants.
	3. Pressure Rating: 125 psig.
	4. Operation: Loose key.
	5. Casing and Operating Rod: Of length required to match wall thickness. Include wall clamp.
	6. Inlet: NPS 3/4 or NPS 1.
	7. Outlet, Concealed: With integral vacuum breaker and garden-hose thread complying with ASME B1.20.7.
	8. Box: Deep, flush mounted with cover.
	9. Box and Cover Finish: [Polished nickel bronze] [Rough bronze].
	10. Outlet, Exposed: With integral vacuum breaker and garden-hose thread complying with ASME B1.20.7.
	11. Nozzle and Wall-Plate Finish: [Polished nickel bronze] [Rough bronze] [Chrome plated].
	12. Operating Keys(s):  Two with each wall hydrant.

	B. Nonfreeze, Hot- and Cold-Water Wall Hydrants:
	1. Manufacturers: Subject to compliance with requirements, available manufacturers offering products that may be incorporated into the Work include, but are not limited to the following:
	a. Jay R. Smith Mfg Co; a division of Morris Group International.
	b. Josam Company.
	c. MIFAB, Inc.
	d. Prier Products, Inc.
	e. Watts Water Technologies; a Watts company.
	f. Woodford Manufacturing Company.
	g. Zurn Industries, LLC.

	2. Standard: ASME A112.21.3M for [concealed] [exposed]-outlet, self-draining wall hydrants.
	3. Pressure Rating: 125 psig.
	4. Operation: Loose key.
	5. Casing and Operating Rods: Of length required to match wall thickness. Include wall clamps.
	6. Inlet: NPS 3/4 or NPS 1.
	7. Outlet: Concealed.
	8. Box: Deep, flush mounted with cover.
	9. Box and Cover Finish: [Polished nickel bronze] [Chrome plated].
	10. Vacuum Breaker:
	a. Nonremovable, manual-drain-type, hose-connection vacuum breaker complying with ASSE 1011 or backflow preventer complying with ASSE 1052.
	b. Garden-hose thread complying with ASME B1.20.7 on outlet.

	11. Operating Key(s):  Two with each wall hydrant.

	C. Moderate-Climate Wall Hydrants:
	1. Manufacturers: Subject to compliance with requirements, available manufacturers offering products that may be incorporated into the Work include, but are not limited to the following:
	a. Jay R. Smith Mfg Co; a division of Morris Group International.
	b. MIFAB, Inc.
	c. Prier Products, Inc.
	d. Watts Water Technologies; a Watts company.
	e. Woodford Manufacturing Company.
	f. Zurn Industries, LLC.

	2. Standard: ASME A112.21.3M for [concealed] [exposed]-outlet, self-draining wall hydrants.
	3. Pressure Rating: 125 psig.
	4. Operation: Loose key.
	5. Inlet: NPS 3/4 or NPS 1.
	6. Outlet, Concealed:
	a. With integral vacuum breaker or nonremovable hose-connection vacuum breaker complying with ASSE 1011 or backflow preventer complying with ASSE 1052.
	b. Garden-hose thread complying with ASME B1.20.7.

	7. Box: Deep, flush mounted with cover.
	8. Box and Cover Finish: [Polished nickel bronze] [Chrome plated].
	9. Outlet, Exposed:
	a. With integral vacuum breaker or nonremovable hose-connection vacuum breaker complying with ASSE 1011 or backflow preventer complying with ASSE 1052.
	b. Garden-hose thread complying with ASME B1.20.7.

	10. Nozzle and Wall-Plate Finish: [Polished nickel bronze] [Rough bronze].
	11. Operating Key(s):  Two with each wall hydrant.

	D. Nonfreeze Vacuum Breaker Wall Hydrants:
	1. Manufacturers: Subject to compliance with requirements, available manufacturers offering products that may be incorporated into the Work include, but are not limited to the following:
	a. A.Y. McDonald Mfg. Co.
	b. Champion-Arrowhead.
	c. Jay R. Smith Mfg Co; a division of Morris Group International.
	d. Prier Products, Inc.
	e. Watts Water Technologies; a Watts company.
	f. Woodford Manufacturing Company.
	g. Zurn Industries, LLC.

	2. Standard: ASSE 1019, Type A or Type B.
	3. Type: Automatic draining with integral air-inlet valve.
	4. Classification: [Type A, for automatic draining with hose removed or ]Type B, for automatic draining with hose removed or with hose attached and nozzle closed.
	5. Pressure Rating: 125 psig.
	6. Operation: [Loose key] [or] [wheel handle].
	7. Casing and Operating Rod: Of length required to match wall thickness. Include wall clamp.
	8. Inlet: NPS 1/2 or NPS 3/4.
	9. Outlet: Exposed with garden-hose thread complying with ASME B1.20.7.


	2.14 GROUND HYDRANTS
	A. Nonfreeze Ground Hydrants:
	1. Manufacturers: Subject to compliance with requirements, available manufacturers offering products that may be incorporated into the Work include, but are not limited to the following:
	a. Jay R. Smith Mfg Co; a division of Morris Group International.
	b. Josam Company.
	c. MIFAB, Inc.
	d. Murdock Manufacturing; A Division of Morris Group International.
	e. Prier Products, Inc.
	f. Watts Water Technologies; a Watts company.
	g. Woodford Manufacturing Company.
	h. Zurn Industries, LLC.

	2. Standard: ASME A112.21.3M.
	3. Type: Nonfreeze, concealed-outlet ground hydrant with box.
	4. Operation: Loose key.
	5. Casing and Operating Rod: Of at least length required for burial of valve below frost line.
	6. Inlet:  NPS 3/4.
	7. Outlet: Garden-hose thread complying with ASME B1.20.7.
	8. Drain: Designed with hole to drain into ground when shut off.
	9. Box: [Standard] [Deep] pattern with cover.
	10. Box and Cover Finish: [Rough] [Polished nickel] bronze.
	11. Operating Key(s):  Two with each ground hydrant.
	12. Vacuum Breaker: ASSE 1011.


	2.15 POST HYDRANTS
	A. Nonfreeze, Draining-Type Post Hydrants:
	1. Manufacturers: Subject to compliance with requirements, available manufacturers offering products that may be incorporated into the Work include, but are not limited to the following:
	a. Jay R. Smith Mfg Co; a division of Morris Group International.
	b. MIFAB, Inc.
	c. Prier Products, Inc.
	d. Watts Water Technologies; a Watts company.
	e. Woodford Manufacturing Company.
	f. Zurn Industries, LLC.

	2. Standard: ASME A112.21.3M.
	3. Type: Nonfreeze, exposed-outlet post hydrant.
	4. Operation: Loose key.
	5. Casing and Operating Rod: Of at least length required for burial of valve below frost line.
	6. Casing: Bronze with casing guard.
	7. Inlet:  NPS 3/4.
	8. Outlet: Garden-hose thread complying with ASME B1.20.7.
	9. Drain: Designed with hole to drain into ground when shut off.
	10. Vacuum Breaker:
	a. Nonremovable, drainable, hose-connection vacuum breaker complying with ASSE 1011 or backflow preventer complying with ASSE 1052.
	b. Garden-hose thread complying with ASME B1.20.7 on outlet.

	11. Operating Key(s):  Two with each loose-key-operation wall hydrant.

	B. Nonfreeze Sanitary Yard Hydrants:
	1. Manufacturers: Subject to compliance with requirements, available manufacturers offering products that may be incorporated into the Work include, but are not limited to the following:
	a. Hoeptner Products.
	b. Jay R. Smith Mfg Co; a division of Morris Group International.
	c. Murdock Manufacturing; A Division of Morris Group International.
	d. Woodford Manufacturing Company.

	2. Standard: ASSE 1057.
	3. Operation: Wheel handle or lever.
	4. Head: Cast iron or brass, with pail hook.
	5. Inlet: NPS 3/4 or NPS 1 threaded.
	6. Length: As required for burial of valve and canister below frost line.
	7. Canister:  Stainless steel.
	8. Vacuum Breaker:
	a. Removable hose-connection backflow preventer complying with ASSE 1052.
	b. Garden-hose thread complying with ASME B1.20.7 on outlet for field installation.



	2.16 ROOF HYDRANTS
	A. Nonfreeze, Draining-Type Roof Hydrants:
	1. Manufacturers: Subject to compliance with requirements, available manufacturers offering products that may be incorporated into the Work include, but are not limited to the following:
	a. Jay R. Smith Mfg Co; a division of Morris Group International.
	b. MIFAB, Inc.
	c. Prier Products, Inc.
	d. Watts Water Technologies; a Watts company.
	e. Woodford Manufacturing Company.
	f. Zurn Industries, LLC.

	2. Standard: ASME A112.21.3M.
	3. Type: Nonfreeze, exposed-outlet roof hydrant with coated cast-iron head and lift handle with lock option. Provide with deck flange and under deck clamp.
	4. Casing and Operating Rod: Bronze interior parts, galvanized-steel casing, and bronze valve housing designed with hole to drain.
	5. Inlet:  NPS 3/4.
	6. Outlet: Garden-hose thread complying with ASME B1.20.7.
	7. Vacuum Breaker:
	a. Nonremovable, drainable, hose-connection vacuum breaker complying with ASSE 1011 or backflow preventer complying with ASSE 1052.
	b. Garden-hose thread complying with ASME B1.20.7 on outlet.



	2.17 DRAIN VALVES
	A. Ball-Valve-Type, Hose-End Drain Valves:
	1. Standard: MSS SP-110 for standard-port, two-piece ball valves.
	2. Pressure Rating: 400-psig minimum CWP.
	3. Size: NPS 3/4.
	4. Body: Copper alloy.
	5. Ball: Chrome-plated brass.
	6. Seats and Seals: Replaceable.
	7. Handle: Vinyl-covered steel.
	8. Inlet: Threaded or solder joint.
	9. Outlet: Threaded, short nipple with garden-hose thread complying with ASME B1.20.7 and cap with brass chain.

	B. Gate-Valve-Type, Hose-End Drain Valves:
	1. Standard: MSS SP-80 for gate valves.
	2. Pressure Rating: Class 125.
	3. Size: NPS 3/4.
	4. Body: ASTM B62 bronze.
	5. Inlet: NPS 3/4 threaded or solder joint.
	6. Outlet: Garden-hose thread complying with ASME B1.20.7 and cap with brass chain.

	C. Stop-and-Waste Drain Valves:
	1. Standard: MSS SP-110 for ball valves or MSS SP-80 for gate valves.
	2. Pressure Rating: 200-psig minimum CWP or Class 125.
	3. Size: NPS 3/4.
	4. Body: Copper alloy or ASTM B62 bronze.
	5. Drain: NPS 1/8 side outlet with cap.


	2.18 WATER-HAMMER ARRESTERS
	A. Water-Hammer Arresters:
	1. Manufacturers: Subject to compliance with requirements, available manufacturers offering products that may be incorporated into the Work include, but are not limited to the following:
	a. AMTROL, Inc.
	b. Jay R. Smith Mfg Co; a division of Morris Group International.
	c. Josam Company.
	d. MIFAB, Inc.
	e. Precision Plumbing Products.
	f. Sioux Chief Manufacturing Company, Inc.
	g. Watts Water Technologies; a Watts company.
	h. Zurn Industries, LLC.

	2. Standard: ASSE 1010 or PDI-WH 201.
	3. Type: [Metal bellows] [Piston] [Diaphragm].
	4. Size: ASSE 1010, Sizes AA and A through F, or PDI-WH 201, Sizes A through F.


	2.19 TRAP-SEAL PRIMER DEVICE
	A. Supply-Type, Trap-Seal Primer Device:
	1. Manufacturers: Subject to compliance with requirements, available manufacturers offering products that may be incorporated into the Work include, but are not limited to the following:
	a. Jay R. Smith Mfg Co; a division of Morris Group International.
	b. Josam Company.
	c. MIFAB, Inc.
	d. Precision Plumbing Products.
	e. Sioux Chief Manufacturing Company, Inc.
	f. Watts Water Technologies; a Watts company.
	g. Zurn Industries, LLC.

	2. Standard: ASSE 1018.
	3. Pressure Rating: 125 psig minimum.
	4. Body: Bronze.
	5. Inlet and Outlet Connections: NPS 1/2 threaded, union, or solder joint.
	6. Gravity Drain Outlet Connection: NPS 1/2 threaded or solder joint.
	7. Finish: Chrome plated, or rough bronze for units used with pipe or tube that is not chrome finished.

	B. Drainage-Type, Trap-Seal Primer Device:
	1. Manufacturers: Subject to compliance with requirements, available manufacturers offering products that may be incorporated into the Work include, but are not limited to the following:
	a. Jay R. Smith Mfg Co; a division of Morris Group International.
	b. MIFAB, Inc.
	c. Precision Plumbing Products.
	d. Zurn Industries, LLC.

	2. Standard: ASSE 1044, lavatory P-trap with NPS 3/8 minimum, trap makeup connection.
	3. Size: NPS 1-1/4 minimum.
	4. Material: Chrome-plated, cast brass.


	2.20 TRAP-SEAL PRIMER SYSTEMS
	A. Trap-Seal Primer Systems:
	1. Manufacturers: Subject to compliance with requirements, available manufacturers offering products that may be incorporated into the Work include, but are not limited to the following:
	a. Precision Plumbing Products.
	b. Sioux Chief Manufacturing Company, Inc.
	c. Zurn Industries, LLC.

	2. Standard: ASSE 1044.
	3. Inlet Size: NPS 3/4, ASTM B88, Type L; copper, water tubing.
	4. Cabinet: [Recessed] [Surface]-mounted steel box with stainless steel cover.
	5. Electric Controls: 24-hour timer, solenoid valve, and manual switch for 120 V ac power.
	a. Electrical Components, Devices, and Accessories: Listed and labeled as defined in NFPA 70, by a qualified testing agency, and marked for intended location and application.

	6. Vacuum Breaker: ASSE 1001.
	7. Number Outlets: [Four] [Six] [Eight].
	8. Size Outlets: [NPS 1/2] [NPS 5/8].


	2.21 FLEXIBLE CONNECTORS
	A. Manufacturers: Subject to compliance with requirements, available manufacturers offering products that may be incorporated into the Work include, but are not limited to the following:
	1. Flex-Hose Co., Inc.
	2. Mason Industries, Inc.
	3. Metraflex Company (The).

	B. Bronze-Hose Flexible Connectors: Corrugated-bronze tubing with bronze wire-braid covering and ends brazed to inner tubing.
	1. Working-Pressure Rating: Minimum [200 psig] [250 psig].
	2. End Connections NPS 2 and Smaller: Threaded copper pipe or plain-end copper tube.
	3. End Connections NPS 2-1/2 and Larger: Flanged copper alloy.

	C. Stainless Steel-Hose Flexible Connectors: Corrugated-stainless steel tubing with stainless steel wire-braid covering and ends welded to inner tubing.
	1. Working-Pressure Rating: Minimum [200 psig] [250 psig].
	2. End Connections NPS 2 and Smaller: Threaded steel-pipe nipple.
	3. End Connections NPS 2-1/2 and Larger: Flanged steel nipple.


	2.22 WATER METERS
	A. Displacement-Type Water Meters:
	1. Manufacturers: Subject to compliance with requirements, available manufacturers offering products that may be incorporated into the Work include, but are not limited to the following:
	a. Badger Meter, Inc.
	b. Carlon Meter.
	c. Master Meter, Inc.
	d. Mueller Systems, LLC; a subsidiary of Mueller Water Products, Inc.
	e. Neptune Technology Group Inc.
	f. Niagara Meters.
	g. Sensus; a Xylem brand.

	2. Standard: AWWA C700.
	3. Pressure Rating: 150-psig working pressure.
	4. Body Design: Nutating disc; totalization meter.
	5. Registration: In gallons or cubic feet as required by utility company.
	a. Remote Registration System: Encoder type complying with AWWA C707; modified with signal-transmitting assembly, low-voltage connecting wiring, and remote register assembly as required by utility company.
	1) System shall be capable of transmitting data using AMR/AMI technology.


	6. Case: [Bronze] [Stainless steel].
	7. End Connections: Threaded or flanged.

	B. Turbine-Type Water Meters:
	1. Manufacturers: Subject to compliance with requirements, available manufacturers offering products that may be incorporated into the Work include, but are not limited to the following:
	a. Badger Meter, Inc.
	b. Carlon Meter.
	c. Mueller Systems, LLC; a subsidiary of Mueller Water Products, Inc.
	d. Neptune Technology Group Inc.
	e. Niagara Meters.

	2. Standard: AWWA C701.
	3. Pressure Rating:  150 psig working pressure.
	4. Body Design: Turbine; totalization meter.
	5. Registration: In gallons or cubic feet as required by utility company.
	a. Remote Registration System: Encoder type complying with AWWA C707; modified with signal-transmitting assembly, low-voltage connecting wiring, and remote register assembly as required by utility company.
	1) System shall be capable of transmitting data using AMR/AMI technology.


	6. Case: [Bronze] [Epoxy-coated cast iron].
	7. End Connections: Threaded or flanged.

	C. Compound-Type Water Meters:
	1. Manufacturers: Subject to compliance with requirements, available manufacturers offering products that may be incorporated into the Work include, but are not limited to the following:
	a. Badger Meter, Inc.
	b. Mueller Systems, LLC; a subsidiary of Mueller Water Products, Inc.
	c. Neptune Technology Group Inc.
	d. Sensus; a Xylem brand.

	2. Standard: AWWA C702.
	3. Pressure Rating: 150-psig working pressure.
	4. Body Design: With integral mainline and bypass meters; totalization meter.
	5. Registration: In gallons or cubic feet as required by utility company.
	a. Remote Registration System: Encoder type complying with AWWA C707; modified with signal-transmitting assembly, low-voltage connecting wiring, and remote register assembly as required by utility company.
	1) System shall be capable of transmitting data using AMR/AMI technology.


	6. Case: [Bronze] [Coated ductile iron].
	7. End Connections: Flanged.

	D. Ultrasonic-Type Water Meters:
	1. Manufacturers: Subject to compliance with requirements, available manufacturers offering products that may be incorporated into the Work include, but are not limited to the following:
	a. Badger Meter, Inc.
	b. Master Meter, Inc.
	c. Neptune Technology Group Inc.

	2. Standard: Applicable portions of AWWA C700.
	3. Pressure Rating:  150 psig working pressure.
	4. Body Design: Ultrasonic open flow tube; totalization meter.
	5. Registration: In gallons or cubic feet as required by utility company.
	a. Remote Registration System: Encoder type complying with AWWA C707; modified with signal-transmitting assembly, low-voltage connecting wiring, and remote register assembly as required by utility company.
	1) System shall be capable of transmitting data using AMR/AMI technology.


	6. Case: [Bronze] [Stainless steel] [Engineered polymer] [Epoxy-coated ductile iron].
	7. End Connections: Threaded or flanged.



	PART 3 -  EXECUTION
	3.1 INSTALLATION OF PIPING SPECIALTIES
	A. Backflow Preventers: Install in each water supply to mechanical equipment and systems and to other equipment and water systems that may be sources of contamination. Comply with authorities having jurisdiction.
	1. Locate backflow preventers in same room as connected equipment or system.
	2. Install drain for backflow preventers with atmospheric-vent drain connection with air-gap fitting, fixed air-gap fitting, or equivalent positive pipe separation of at least two pipe diameters in drain piping and pipe-to-floor drain. Locate air-gap ...
	3. Do not install bypass piping around backflow preventers.

	B. Water Regulators: Install with inlet and outlet shutoff valves. Install pressure gauges on inlet and outlet.
	C. Water Control Valves: Install with inlet and outlet shutoff valves. Install pressure gauges on inlet and outlet.
	D. Automatic Water Shutoff Valves: Test for signal strength before valve installation. Install automatic shutoff valve downstream from main domestic water shutoff valve. Install valve controller in an accessible location with sensors in areas where wa...
	E. Balancing Valves: Install in locations where they can easily be adjusted. Set at indicated design flow rates.
	F. Temperature-Actuated, Water Mixing Valves: Install with check stops or shutoff valves on inlets and with shutoff valve on outlet.
	1. Install cabinet-type units recessed in or surface mounted on wall as specified.

	G. Y-Pattern Strainers: For water, install on supply side of each [control valve] [water pressure-reducing valve] [solenoid valve] [and] [pump].
	H. Outlet Boxes: Install boxes recessed in wall or surface mounted on wall. Install 1-1/2-by-3-1/2-inch fire-retardant-treated-wood blocking, wall reinforcement between studs. Comply with requirements for fire-retardant-treated-wood blocking in Sectio...
	I. Hose Stations: Install with check stops or shutoff valves on inlets and with thermometer on outlet.
	1. Install cabinet-type units recessed in or surface mounted on wall as specified. Install 1-1/2-by-3-1/2-inch fire-retardant-treated-wood blocking, wall reinforcement between studs. Comply with requirements for fire-retardant-treated-wood blocking in...

	J. Ground Hydrants: Install with 1 cu. yd. of crushed gravel around drain hole. Set ground hydrants with box flush with grade.
	K. Nonfreeze, Draining-Type Post Hydrants: Install with 1 cu. yd. of crushed gravel around drain hole. Set post hydrants in concrete paving or in 1 cu. ft. of concrete block at grade.
	L. Nonfreeze, Nondraining-Type Post Hydrants: Set in concrete or pavement.
	M. Nonfreeze, Sanitary Yard Hydrants: Set with riser pipe in concrete or pavement. Do not encase canister in concrete.
	N. Nonfreeze, Draining-Type Roof Hydrants: Install with drain connection piped to nearest floor drain or to the exterior.
	O. Water-Hammer Arresters: Install in water piping in accordance with PDI-WH 201.
	P. Supply-Type, Trap-Seal Primer Device: Install with outlet piping pitched down toward drain trap a minimum of 1 percent, and connect to floor-drain body, trap, or inlet fitting. Adjust valve for proper flow.
	Q. Drainage-Type, Trap-Seal Primer Device: Install as lavatory trap with outlet piping pitched down toward drain trap a minimum of 1 percent, and connect to floor-drain body, trap, or inlet fitting.
	R. Trap-Seal Primer Systems: Install with outlet piping pitched down toward drain trap a minimum of 1 percent, and connect to floor-drain body, trap, or inlet fitting. Adjust system for proper flow.

	3.2 PIPING CONNECTIONS
	A. Drawings indicate general arrangement of piping, fittings, and specialties.
	B. When installing piping specialties adjacent to equipment and machines, allow space for service and maintenance.

	3.3 ELECTRICAL CONNECTIONS
	A. Connect wiring in accordance with Section 260519 "Low-Voltage Electrical Power Conductors and Cables."
	B. Ground equipment in accordance with Section 260526 "Grounding and Bonding for Electrical Systems."
	C. Install electrical devices furnished by manufacturer, but not factory mounted, in accordance with NFPA 70 and NECA 1.

	3.4 CONTROL CONNECTIONS
	A. Connect control wiring in accordance with Section 260523 "Control-Voltage Electrical Power Cables."

	3.5 IDENTIFICATION
	A. Plastic Labels for Equipment: Install engraved plastic-laminate equipment nameplate or sign on or near each of the following:
	1. Vacuum breakers.
	2. Backflow preventers.
	3. Water pressure-reducing valves.
	4. Automatic water shutoff valve systems.
	5. Balancing valves.
	6. Temperature-actuated, water mixing valves.
	7. Outlet boxes.
	8. Hose stations.
	9. Wall hydrants.
	10. Ground hydrants.
	11. Post hydrants.
	12. Roof hydrants.
	13. Trap-seal primer device.
	14. Trap-seal primer systems.
	15. Water meters.

	B. Distinguish among multiple units, inform operator of operational requirements, indicate safety and emergency precautions, and warn of hazards and improper operations, in addition to identifying unit. Nameplates and signs are specified in Section 22...

	3.6 ADJUSTING
	A. Set field-adjustable pressure set points of water pressure-reducing valves.
	B. Set field-adjustable flow set points of balancing valves.
	C. Set field-adjustable temperature set points of temperature-actuated, water mixing valves.
	D. Adjust each [pressure vacuum breaker] [reduced-pressure-principle backflow preventer] [double-check, backflow-prevention assembly] [and] [double-check, detector-assembly backflow preventer] in accordance with manufacturer's written instructions, au...

	3.7 FIELD QUALITY CONTROL
	A. Testing Agency:  Owner will engage a qualified testing agency to perform tests and inspections.
	B. Manufacturer's Field Service: Engage a factory-authorized service representative to test and inspect components, assemblies, and equipment installations, including connections.
	C. Perform the following tests and inspections with the assistance of a factory-authorized service representative.
	1. Test each [pressure vacuum breaker] [reduced-pressure-principle backflow preventer] [double-check, backflow-prevention assembly] [and] [double-check, detector-assembly backflow preventer] according to authorities having jurisdiction and the device'...
	2. Leak Test: After installation, charge system and test for leaks. Repair leaks and retest until no leaks exist.
	3. Operational Test: After electrical circuitry has been energized, start units to confirm unit operation.
	4. Test and adjust controls and safeties. Replace damaged and malfunctioning controls and equipment.

	D. Domestic water piping specialties will be considered defective if they do not pass tests and inspections.
	E. Prepare test and inspection reports.



	221123.21 FL - Inline, Domestic-Water Pumps
	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. Section Includes:
	1. In-line, sealless centrifugal pumps.
	2. Horizontally mounted, in-line, separately coupled centrifugal pumps.
	3. Horizontally mounted, in-line, close-coupled centrifugal pumps.
	4. Vertically mounted, in-line, close-coupled centrifugal pumps.


	1.3 ACTION SUBMITTALS
	A. Product Data: For each type of product. Include construction materials, rated capacities, certified performance curves with operating points plotted on curves, operating characteristics, electrical characteristics, and furnished specialties and acc...

	1.4 INFORMATIONAL SUBMITTALS
	A. Coordination Drawings: Detail pumps and adjacent equipment. Show support locations, type of support, weight on each support, required clearances, and other details, drawn to scale, on which the following items are shown and coordinated with each ot...
	1. Structural members to which pumps will be attached.
	2. Size and location of initial access modules for acoustical tile.

	B. Seismic Qualification Data: Certificates, for inline, domestic-water pumps, accessories, and components, from manufacturer.
	1. Basis for Certification: Indicate whether withstand certification is based on actual test of assembled components or on calculation.
	2. Dimensioned Outline Drawings of Equipment Unit: Identify center of gravity and locate and describe mounting and anchorage provisions.
	3. Detailed description of equipment anchorage devices on which the certification is based and their installation requirements.

	C. Field quality-control reports.

	1.5 CLOSEOUT SUBMITTALS
	A. Operation and Maintenance Data: For inline, domestic-water pumps to include in operation and maintenance manuals.

	1.6 DELIVERY, STORAGE, AND HANDLING
	A. Retain shipping flange protective covers and protective coatings during storage.
	B. Protect bearings and couplings against damage.
	C. Comply with pump manufacturer's written instructions for handling.


	PART 2 -  PRODUCTS
	2.1 PERFORMANCE REQUIREMENTS
	A. Electrical Components, Devices, and Accessories: Listed and labeled as defined in NFPA 70, by a qualified testing agency, and marked for intended location and application.
	B. UL Compliance: UL 778 for motor-operated water pumps.
	C. Drinking Water System Components - Health Effects and Drinking Water System Components - Lead Content Compliance: NSF 61 and NSF 372.
	D. Seismic Performance: Inline, domestic-water pumps shall withstand the effects of earthquake motions determined according to [ASCE/SEI 7].
	1. The term "withstand" means "the unit will remain in place without separation of any parts when subjected to the seismic forces specified and the unit will be fully operational after the seismic event."
	2. Component Importance Factor: [1.5] [1.0].


	2.2 IN-LINE, SEALLESS CENTRIFUGAL PUMPS
	A. Description: Factory-assembled and -tested, in-line, close-coupled, canned-motor, sealless, overhung-impeller centrifugal pumps.
	B. Manufacturers: Subject to compliance with requirements, available manufacturers offering products that may be incorporated into the Work include, but are not limited to the following:
	1. Flo Fab Inc.
	2. Grundfos Pumps Corporation.
	3. Taco Comfort Solutions.
	4. WILO USA LLC - WILO Canada Inc.

	C. Capacities and Characteristics:
	1. Capacity: <Insert gpm>.
	2. Total Dynamic Head: <Insert feet>.
	3. Inlet and Outlet Size: <Insert NPS>.
	4. Pump Speed: <Insert rpm>.
	5. Pump Control: [Pressure switch] [Thermostat] [Timer].
	6. Motor Horsepower: <Insert value> HP.
	7. Electrical Characteristics:
	a. Volts: [120] V.
	b. Phase: [Single] phase.
	c. Hertz: [60] Hz.
	d. Full-Load Amperes: <Insert value> A.
	e. Minimum Circuit Ampacity: <Insert number> A.
	f. Maximum Overcurrent Protection: <Insert number> A.


	D. Pump Construction:
	1. Pump and Motor Assembly: Hermetically sealed, replaceable-cartridge type with motor and impeller on common shaft and designed for installation with pump and motor shaft horizontal.
	2. Minimum Working Pressure: [125 psig].
	3. Maximum Continuous Operating Temperature: [220 deg F].
	4. Casing: [Cast iron] [Bronze] [Stainless steel], with threaded or companion-flange connections.
	5. Impeller: [Plastic] [composite] [or] [stainless steel].
	6. Motor: [Single] [Three] speed.


	2.3 HORIZONTALLY MOUNTED, IN-LINE, SEPARATELY COUPLED CENTRIFUGAL PUMPS
	A. Description: Factory-assembled and -tested, in-line, single-stage, separately coupled, overhung-impeller centrifugal pumps designed for installation with pump and motor shafts mounted horizontal.
	B. Manufacturers: Subject to compliance with requirements, available manufacturers offering products that may be incorporated into the Work include, but are not limited to the following:
	1. Bell & Gossett; a Xylem brand.
	2. MEPCO, LLC.
	3. Taco Comfort Solutions.
	4. Thrush Co. Inc.

	C. Capacities and Characteristics:
	1. Capacity: <Insert gpm>.
	2. Total Dynamic Head: <Insert feet>.
	3. Inlet and Outlet Size: <Insert NPS>.
	4. Pump Speed: <Insert rpm>.
	5. Pump Control: [Pressure switch] [Thermostat] [Timer].
	6. Motor Horsepower: <Insert value>.
	7. Electrical Characteristics:
	a. Volts: [120] [240] V.
	b. Phases: [Single] [Three] phase.
	c. Hertz: [60] Hz.
	d. Full-Load Amperes: <Insert number> A.
	e. Minimum Circuit Ampacity: <Insert number> A.
	f. Maximum Overcurrent Protection: <Insert number> A.


	D. Pump Construction:
	1. Casing:
	a. Radially split [bronze] [cast iron] [or] [stainless steel] with threaded companion-flange connections for pumps with NPS 2 pipe connections and flanged connections for pumps with NPS 2-1/2 pipe connections.
	b. Built to permit servicing of pump internals without disturbing the casing or the suction and discharge piping.
	c. Gauge port tappings at suction and discharge nozzles.

	2. Impeller: [Bronze] [or] [stainless steel], statically and dynamically balanced, closed, and keyed to shaft.
	3. Shaft and Shaft Sleeve: Steel shaft, with copper-alloy shaft sleeve.
	4. Shaft Coupling: Flexible, capable of absorbing torsional vibration and shaft misalignment.
	5. Seal: Mechanical, with [carbon-steel rotating ring, stainless-steel spring, ceramic seat, and rubber bellows and gasket].
	6. Bearings: [Grease-lubricated] [or] [permanently lubricated] ball type.
	7. Minimum Working Pressure: [125 psig] [175 psig].
	8. Continuous Operating Temperature: [200 deg F].

	E. Motor: Single speed, with permanently lubricated ball bearings; and [resiliently] [or] [rigidly] mounted to pump casing.

	2.4 HORIZONTALLY MOUNTED, IN-LINE, CLOSE-COUPLED CENTRIFUGAL PUMPS
	A. Description: Factory-assembled and -tested, in-line, single-stage, close-coupled, overhung-impeller centrifugal pumps designed for installation with pump and motor shaft mounted horizontal.
	B. Manufacturers: Subject to compliance with requirements, available manufacturers offering products that may be incorporated into the Work include, but are not limited to the following:
	1. Alyan Pump Company.
	2. Bell & Gossett; a Xylem brand.
	3. MEPCO, LLC.
	4. Pentair Aurora; Pentair Pump Group.
	5. Taco Comfort Solutions.
	6. Thrush Co. Inc.

	C. Capacities and Characteristics:
	1. Capacity: <Insert gpm>.
	2. Total Dynamic Head: <Insert feet>.
	3. Inlet and Outlet Size: <Insert NPS>.
	4. Pump Control: [Pressure switch] [Thermostat] [Timer].
	5. Pump Speed: <Insert rpm>.
	6. Motor Horsepower: <Insert value>.
	7. Electrical Characteristics:
	a. Volts: [120] [240] V.
	b. Phases: [Single] [Three] phase.
	c. Hertz: [60] Hz.
	d. Full-Load Amperes: <Insert number> A.
	e. Minimum Circuit Ampacity: <Insert number> A.
	f. Maximum Overcurrent Protection: <Insert number> A.


	D. Pump Construction:
	1. Casing:
	a. Radially split [bronze] [brass] [or] [cast iron] with threaded companion-flange connections for pumps with NPS 2 pipe connections and flanged connections for pumps with NPS 2-1/2 pipe connections.
	b. Built to permit servicing of pump internals without disturbing the casing or the suction and discharge piping.
	c. Gauge port tappings at suction and discharge nozzles.

	2. Impeller: [Bronze] [or] [brass], statically and dynamically balanced, closed, and keyed to shaft.
	3. Shaft and Shaft Sleeve: Steel shaft with deflector, with copper-alloy shaft sleeve. Include water slinger on shaft between motor and seal.
	4. Shaft Coupling: Flexible, capable of absorbing torsional vibration and shaft misalignment.
	5. Seal: Mechanical, with [carbon-steel rotating ring, stainless-steel spring, ceramic seat, and rubber bellows and gasket].
	6. Bearings: [Grease-lubricated] [or] [permanently lubricated] ball type.
	7. Minimum Working Pressure: [175 psig].
	8. Continuous Operating Temperature: [225 deg F].

	E. Motor: Single speed, with grease-lubricated ball bearings; [resiliently] [or] [rigidly] mounted to pump casing.

	2.5 VERTICALLY MOUNTED, IN-LINE, CLOSE-COUPLED CENTRIFUGAL PUMPS
	A. Description: Factory-assembled and -tested, in-line, single-stage, close-coupled, overhung-impeller centrifugal pumps designed for installation with pump and motor shaft mounted vertical.
	B. Manufacturers: Subject to compliance with requirements, available manufacturers offering products that may be incorporated into the Work include, but are not limited to the following:
	1. Alyan Pump Company.
	2. Armstrong Fluid Technology.
	3. Bell & Gossett; a Xylem brand.
	4. Flo Fab Inc.
	5. Grundfos Pumps Corporation.
	6. MEPCO, LLC.
	7. PACO Pumps; Grundfos Pumps Corporation, USA.
	8. Pentair Aurora; Pentair Pump Group.
	9. Taco Comfort Solutions.
	10. Thrush Co. Inc.
	11. Weinman Division.

	C. Capacities and Characteristics:
	1. Capacity: <Insert gpm>.
	2. Total Dynamic Head: <Insert feet>.
	3. Casing Material: [Bronze] [Cast iron].
	4. Impeller Material: [ASTM B584, cast bronze] [ASTM B584, cast bronze or stainless steel] [Stainless steel].
	5. Minimum Operating Pressure: 175 psig.
	6. Maximum Continuous Operating Temperature: 225 deg F.
	7. Inlet and Outlet Size: <Insert NPS>.
	8. Pump Control: [Pressure switch] [Thermostat] [Timer].
	9. Pump Speed: <Insert rpm>.
	10. Motor Horsepower: <Insert value>.
	11. Electrical Characteristics:
	a. Volts: [120] [240] V.
	b. Phases: [Single] [Three] phase.
	c. Hertz: [60] Hz.
	d. Full-Load Amperes: <Insert number> A.
	e. Minimum Circuit Ampacity: <Insert number> A.
	f. Maximum Overcurrent Protection: <Insert number> A.


	D. Pump Construction:
	1. Casing: Radially split [bronze] [cast or ductile iron], with wear rings and threaded companion-flange connections for pumps with NPS 2 pipe connections and flanged connections for pumps with NPS 2-1/2 pipe connections.[ Include pump manufacturer's ...
	2. Impeller: [Bronze] [brass] [or] [stainless steel], statically and dynamically balanced, closed, and keyed to shaft.
	3. Shaft and Shaft Sleeve: [Steel] [or] [stainless-steel] shaft, with copper-alloy shaft sleeve.
	4. Shaft Coupling: Flexible or rigid type if pump is provided with coupling.
	5. Seal: Mechanical, with carbon-steel rotating ring, stainless-steel spring, ceramic seat, and rubber bellows and gasket. Include water slinger on shaft between motor and seal.
	6. Bearings: Oil-lubricated; bronze-journal or ball type.
	7. Minimum Working Pressure: [175 psig].
	8. Continuous Operating Temperature: [225 deg F].

	E. Motor: Single speed, with grease-lubricated ball bearings; rigidly mounted to pump casing.

	2.6 MOTORS
	A. Comply with NEMA designation, temperature rating, service factor, enclosure type, and efficiency requirements for motors specified in Section 220513 "Common Motor Requirements for Plumbing Equipment."
	1. Motor Sizes: Minimum size as indicated. If not indicated, large enough so driven load will not require motor to operate in service factor range above 1.0.


	2.7 CONTROLS
	A. Pressure Switches: Electric, adjustable for control of [water-supply] pump.
	1. Type: Water-immersion pressure sensor, for installation in piping.
	2. Enclosure: NEMA 250, [Type 4X].
	3. Operation of Pump: On or off.
	4. Transformer: Provide if required.
	5. Power Requirement: [24 V ac] [120 V ac].
	6. Settings: Start pump at <Insert pressure> and stop pump at <Insert pressure>.

	B. Thermostats: Electric; adjustable for control of [hot-water circulation] pump.
	1. Type: Water-immersion temperature sensor, for installation in piping.
	2. Range: [50 to 125 deg F] [65 to 200 deg F] [100 to 240 deg F].
	3. Enclosure: NEMA 250, [Type 4X].
	4. Operation of Pump: On or off.
	5. Transformer: Provide if required.
	6. Power Requirement: [24 V ac] [120 V ac].
	7. Settings: Start pump at [105 deg F] [110 deg F] [115 deg F] and stop pump at [120 deg F] [125 deg F].

	C. Timers: Electric, for control of [hot-water circulation] pump.
	1. Type: Programmable, [seven-day] clock with manual override on-off switch.
	2. Enclosure: NEMA 250, [Type 1], suitable for wall mounting.
	3. Operation of Pump: On or off.
	4. Transformer: Provide if required.
	5. Power Requirement: [24 V ac] [120 V ac].
	6. Programmable Sequence of Operation: [Up to two on-off cycles each day for seven days].

	D. Time-Delay Relays: Electric, for control of hot-water circulation pump between water heater and connected hot-water storage tank.
	1. Type: Adjustable time-delay relay.
	2. Range: Up to five minutes.
	3. Setting: Five minutes.
	4. Enclosure: NEMA 250, [Type 4X].
	5. Operation of Pump: On or off.
	6. Transformer: Provide if required.
	7. Power Requirement: [24 V ac] [120 V ac].
	8. Programmable Sequence of Operation: Limit pump operation to periods of burner operation, plus maximum five minutes after the burner stops.



	PART 3 -  EXECUTION
	3.1 EXAMINATION
	A. Examine roughing-in for domestic-water-piping system to verify actual locations of piping connections before pump installation.

	3.2 PUMP INSTALLATION
	A. Comply with HI 1.4.
	B. Mount pumps in orientation complying with manufacturer's written instructions.
	C. Pump Mounting:
	1. Install vertically mounted, in-line, close-coupled centrifugal pumps with cast-iron base mounted on concrete base using vibration isolation type and deflection as specified in [Section 220548 "Vibration and Seismic Controls for Plumbing Piping and ...
	2. Install dowel rods to connect concrete base to concrete floor. Unless otherwise indicated, install dowel rods on 18-inch centers around the full perimeter of concrete base.
	3. For supported equipment, install epoxy-coated anchor bolts that extend through concrete base and anchor into structural concrete floor.
	4. Place and secure anchorage devices. Use setting drawings, templates, diagrams, instructions, and directions furnished with items to be embedded.
	5. Install anchor bolts to elevations required for proper attachment to supported equipment.

	D. Install continuous-thread hanger rods and vibration isolation of size required to support pump weight.
	1. Comply with requirements for vibration isolation devices specified in [Section 220548 "Vibration and Seismic Controls for Plumbing Piping and Equipment."] [Section 220548.13 "Vibration Controls for Plumbing Piping and Equipment."] Fabricate bracket...
	2. Comply with requirements for hangers and supports specified in Section 220529 "Hangers and Supports for Plumbing Piping and Equipment."

	E. Install pressure switches in water-supply piping.
	F. Install thermostats in hot-water return piping.
	G. Install timers [on wall in engineer's office].
	H. Install time-delay relays in piping between water heaters and hot-water storage tanks.

	3.3 PIPING CONNECTIONS
	A. Comply with requirements for piping specified in Section 221116 "Domestic Water Piping." Drawings indicate general arrangement of piping, fittings, and specialties.
	B. Where installing piping adjacent to inline, domestic-water pumps, allow space for service and maintenance.
	C. Connect domestic water piping to pumps. Install suction and discharge piping equal to or greater than size of pump nozzles.
	1. Install flexible connectors adjacent to pumps in suction and discharge piping of the following pumps:
	a. Horizontally mounted, in-line, separately coupled centrifugal pumps.
	b. Horizontally mounted, in-line, close-coupled centrifugal pumps.
	c. Vertically mounted, in-line, close-coupled centrifugal pumps.
	d. Comply with requirements for flexible connectors specified in Section 221116 "Domestic Water Piping."


	D. Install shutoff valve and strainer on suction side of each pump, and check, shutoff, and throttling valves on discharge side of each pump. Install valves same size as connected piping. Comply with requirements for strainers specified in Section 221...
	1. Section 220523.12 "Ball Valves for Plumbing Piping."
	2. Section 220523.13 "Butterfly Valves for Plumbing Piping."
	3. Section 220523.14 "Check Valves for Plumbing Piping."
	4. Section 220523.15 "Gate Valves for Plumbing Piping."
	5. Install pressure gauge[ and snubber] at suction of each pump and pressure gauge[ and snubber] at discharge of each pump. Install at integral pressure-gauge tappings where provided or install pressure-gauge connectors in suction and discharge piping...


	3.4 CONTROL CONNECTIONS
	A. Install control and electrical power wiring to field-mounted control devices.
	B. Connect control wiring between temperature controllers and devices.
	C. Interlock pump between water heater and hot-water storage tank with water heater burner and time-delay relay.

	3.5 IDENTIFICATION
	A. Identify system components. Comply with requirements for identification specified in Section 220553 "Identification for Plumbing Piping and Equipment" for identification of pumps.

	3.6 FIELD QUALITY CONTROL
	A. Manufacturer's Field Service: Engage a factory-authorized service representative to test and inspect components, assemblies, and equipment installations, including connections.
	B. Perform tests and inspections with the assistance of a factory-authorized service representative.
	C. Tests and Inspections:
	1. Leak Test: After installation, charge system and test for leaks. Repair leaks and retest until no leaks exist.
	2. Operational Test: After electrical circuitry has been energized, start units to confirm proper motor rotation and unit operation.
	3. Test and adjust controls and safeties. Replace damaged and malfunctioning controls and equipment.

	D. Inline, domestic-water pump will be considered defective if it does not pass tests and inspections.
	E. Prepare test and inspection reports.

	3.7 STARTUP SERVICE
	A. Engage a factory-authorized service representative to perform startup service.
	1. Complete installation and startup checks according to manufacturer's written instructions.
	2. Check piping connections for tightness.
	3. Clean strainers on suction piping.
	4. Set [pressure switches,] [thermostats,] [timers,] [and] [time-delay relays] for automatic starting and stopping operation of pumps.
	5. Perform the following startup checks for each pump before starting:
	a. Verify bearing lubrication.
	b. Verify that pump is free to rotate by hand and that pump for handling hot liquid is free to rotate with pump hot and cold. If pump is bound or drags, do not operate until cause of trouble is determined and corrected.
	c. Verify that pump is rotating in the correct direction.

	6. Prime pump by opening suction valves and closing drains and prepare pump for operation.
	7. Start motor.
	8. Open discharge valve slowly.
	9. Adjust temperature settings on thermostats.
	10. Adjust timer settings.


	3.8 ADJUSTING
	A. Adjust inline, domestic-water pumps to function smoothly, and lubricate as recommended by manufacturer.
	B. Adjust initial temperature set points.
	C. Set field-adjustable switches and circuit-breaker trip ranges as indicated.



	221316 FL - Sanitary Waste and Vent Piping
	PART 1 -  GENERAL
	1.1 SUMMARY
	A. Section Includes:
	1. Hub-and-spigot, cast-iron soil pipe and fittings.
	2. Hubless, cast-iron soil pipe and fittings.
	3. Galvanized-steel pipe and fittings.
	4. Stainless steel drainage pipe and fittings.
	5. Ductile-iron pipe and fittings.
	6. Copper tube and fittings.
	7. ABS pipe and fittings.
	8. PVC pipe and fittings.
	9. Specialty pipe fittings.
	10. Encasement for underground metal piping.

	B. Related Requirements:
	1. Section 221313 "Facility Sanitary Sewers" for sanitary sewerage piping and structures outside the building.
	2. Section 221329 "Sanitary Sewerage Pumps" for effluent and sewage pumps.
	3. Section 226600 "Chemical-Waste Systems for Laboratory and Healthcare Facilities" for chemical-waste and vent piping systems.


	1.2 ACTION SUBMITTALS
	A. Product Data: For each type of product.
	B. Shop Drawings: For hubless, single-stack drainage system. Include plans, elevations, sections, and details.

	1.3 INFORMATIONAL SUBMITTALS
	A. Coordination Drawings: Plans and elevations or Building Information Model (BIM) drawn to scale, showing items described in this Section and coordinated with all building trades.
	B. Seismic Qualification Certificates: For waste and vent piping, accessories, and components, from manufacturer.
	1. Basis for Certification: Indicate whether withstand certification is based on actual test of assembled components or on calculation.
	2. Detailed description of piping anchorage devices on which the certification is based and their installation requirements.

	C. Field quality-control reports.

	1.4 FIELD CONDITIONS
	A. Interruption of Existing Sanitary Waste Service: Do not interrupt service to facilities occupied by Owner or others unless permitted under the following conditions and then only after arranging to provide temporary service in accordance with requir...
	1. Notify Owner no fewer than two days in advance of proposed interruption of sanitary waste service.
	2. Do not proceed with interruption of sanitary waste service without Owner's written permission.


	1.5 WARRANTY
	A. Listed manufacturers to provide labeling and warranty of their respective products.


	PART 2 -  PRODUCTS
	2.1 PERFORMANCE REQUIREMENTS
	A. Components and installation are capable of withstanding the following minimum working pressure unless otherwise indicated:
	1. Soil, Waste, and Vent Piping:  10 ft. head of water.
	2. Waste, Force-Main Piping: [50 psig] [100 psig] [150 psig] <Insert pressure>.

	B. Seismic Performance: Soil, waste, and vent piping and support and installation to withstand the effects of earthquake motions determined in accordance with ASCE/SEI 7. See Section 220548 "Vibration and Seismic Controls for Plumbing Piping and Equip...
	1. The term "withstand" means "the unit will remain in place without separation of any parts from the device when subjected to the seismic forces specified[ and the unit will be fully operational after the seismic event]."
	2. Component Importance Factor: [1.5] [1.0].


	2.2 PIPING MATERIALS
	A. Piping materials to bear label, stamp, or other markings of specified testing agency.
	B. Comply with requirements in "Piping Schedule" Article for applications of pipe, tube, fitting materials, and joining methods for specific services, service locations, and pipe sizes.

	2.3 HUB-AND-SPIGOT, CAST-IRON SOIL PIPE AND FITTINGS
	A. Manufacturers: Subject to compliance with requirements, available manufacturers offering products that may be incorporated into the Work include, but are not limited to, the following:
	1. AB & I Foundry; a part of the McWane family of companies.
	2. Charlotte Pipe and Foundry Company.
	3. Tyler Pipe; a part of McWane family of companies.

	B. Pipe and Fittings:
	1. Marked with CISPI collective trademark.
	2. ASTM A74, service and extra-heavy cast iron.

	C. Gaskets: ASTM C564, rubber.
	D. Caulking Materials: ASTM B29, pure lead and oakum or hemp fiber.

	2.4 HUBLESS, CAST-IRON SOIL PIPE AND FITTINGS
	A. Manufacturers: Subject to compliance with requirements, available manufacturers offering products that may be incorporated into the Work include, but are not limited to the following:
	1. AB & I Foundry; a part of the McWane family of companies.
	2. Charlotte Pipe and Foundry Company.
	3. Tyler Pipe; a part of McWane family of companies.

	B. Pipe and Fittings:
	1. Marked with CISPI collective trademark.
	2. ASTM A888 or CISPI 301.

	C. Single-Stack Aerator Fittings: ASME B16.45, hubless, cast-iron aerator and deaerator drainage fittings.
	1. Manufacturers: Subject to compliance with requirements, available manufacturers offering products that may be incorporated into the Work include, but are not limited to the following:
	a. Conine Manufacturing Co., Inc.
	b. SE Sovent.


	D. CISPI, Hubless-Piping Couplings:
	1. Manufacturers: Subject to compliance with requirements, available manufacturers offering products that may be incorporated into the Work include, but are not limited to the following:
	a. ANACO-Husky.
	b. Charlotte Pipe and Foundry Company.
	c. Dallas Specialty & Mfg. Co.
	d. Fernco Inc.
	e. Ideal Tridon Group.
	f. Josam Company.
	g. MIFAB, Inc.
	h. Matco-Norca.
	i. Mission Rubber Company, LLC; a division of MCP Industries.
	j. Tyler Pipe; a subsidiary of McWane Inc.

	2. Standards: ASTM C1277 and CISPI 310.
	3. Description: Stainless steel corrugated shield with stainless steel bands and tightening devices; and ASTM C564, rubber sleeve with integral, center pipe stop.

	E. Heavy-Duty, Hubless-Piping Couplings:
	1. Manufacturers: Subject to compliance with requirements, available manufacturers offering products that may be incorporated into the Work include, but are not limited to the following:
	a. AB & I Foundry; a part of the McWane family of companies.
	b. ANACO-Husky.
	c. Charlotte Pipe and Foundry Company.
	d. Clamp-All Corp.
	e. Dallas Specialty & Mfg. Co.
	f. Ideal Tridon Group.
	g. MIFAB, Inc.
	h. Mission Rubber Company, LLC; a division of MCP Industries.
	i. Tyler Pipe; a subsidiary of McWane Inc.

	2. Standards: ASTM C1277 and ASTM C1540.
	3. Description: Stainless steel shield with stainless steel bands and tightening devices; and ASTM C564, rubber sleeve with integral, center pipe stop.


	2.5 GALVANIZED-STEEL PIPE AND FITTINGS
	A. Manufacturers: Subject to compliance with requirements, available manufacturers offering products that may be incorporated into the Work include, but are not limited to the following:
	1. U.S. Steel.
	2. Wheatland Tube; Zekelman Industries.

	B. Galvanized-Steel Pipe: ASTM A53/A53M, Type E, standard-weight cast iron. Include square-cut-grooved or threaded ends matching joining method.
	C. [Galvanized-]Cast-Iron Drainage Fittings: ASME B16.12, threaded.
	D. Steel Pipe Pressure Fittings:
	1. [Galvanized-]Steel Pipe Nipples: ASTM A733, made of ASTM A53/A53M or ASTM A106/A106M, Schedule 40, seamless steel pipe. Include ends matching joining method.
	2. Malleable-Iron Unions: ASME B16.39, Class 150, hexagonal-stock body with ball-and-socket, metal-to-metal, bronze seating surface; and female threaded ends.
	3. [Galvanized-]Gray-Iron, Threaded Fittings: ASME B16.4, Class 125, standard pattern.

	E. Cast-Iron Flanges: ASME B16.1, Class 125.
	1. Flange Gasket Materials: ASME B16.21, full-face, flat, nonmetallic, asbestos-free, 1/8-inch maximum thickness unless thickness or specific material is indicated.
	2. Flange Bolts and Nuts: ASME B18.2.1, carbon steel unless otherwise indicated.

	F. Grooved-Joint, Galvanized-Steel-Pipe Appurtenances:
	1. Manufacturers: Subject to compliance with requirements, available manufacturers offering products that may be incorporated into the Work include, but are not limited to the following:
	a. Anvil International/Smith-Cooper International; Tailwind Capital, LLC.
	b. Shurjoint; a part of Aalberts Integrated piping Systems.
	c. Smith-Cooper International.
	d. Star Pipe Products.
	e. Victaulic Company.

	2. Galvanized, Grooved-End Fittings for Galvanized-Steel Piping: ASTM A536, ductile-iron castings; ASTM A47/A47M, malleable-iron castings; ASTM A234/A234M, forged steel fittings; or ASTM A106/A106M, steel pipes with dimensions matching ASTM A53/A53M, ...
	3. Grooved Mechanical Couplings for Galvanized-Steel Piping: ASTM F1476, Type I. Include ferrous housing sections with continuous curved keys, EPDM-rubber gasket suitable for hot and cold water, and bolts and nuts.


	2.6 STAINLESS STEEL DRAINAGE PIPE AND FITTINGS
	A. Manufacturers: Subject to compliance with requirements, available manufacturers offering products that may be incorporated into the Work include, but are not limited to the following:
	1. Anvil International/Smith-Cooper International; Tailwind Capital, LLC.
	2. BLÜCHER; A Watts brand.
	3. Josam Company.

	B. Description: Comply with requirements of ASME A112.3.1 drainage pattern.
	C. Material: [Type 304 stainless steel] [Type 316L stainless steel] [Type 304 or 316L stainless steel].
	D. Pipe Construction: Seamless.
	E. Internal Sealing Rings: [EPDM] [NBR] <Insert material> [, marked or color-coded for the application].
	F. Joints: Single or double, socket and spigot ends.

	2.7 DUCTILE-IRON PIPE AND FITTINGS
	A. Manufacturers: Subject to compliance with requirements, available manufacturers offering products that may be incorporated into the Work include, but are not limited to the following:
	1. American Cast Iron Pipe Company.
	2. McWane Ductile.
	3. U.S. Pipe, a Forterra company.

	B. Ductile-Iron, Mechanical-Joint Piping:
	1. Ductile-Iron Pipe: AWWA C151/A21.51, with mechanical-joint bell and plain spigot ends unless grooved or flanged ends are indicated.
	2. Ductile-Iron Fittings: AWWA C110/A21.10, mechanical-joint, ductile- or gray-iron standard pattern or AWWA C153/A21.53, ductile-iron compact pattern.
	3. Glands, Gaskets, and Bolts: AWWA C111/A21.11, ductile- or gray-iron glands, rubber gaskets, and steel bolts.

	C. Ductile-Iron, Push-on-Joint Piping:
	1. Ductile-Iron Pipe: AWWA C151/A21.51, with push-on-joint bell and plain spigot ends unless grooved or flanged ends are indicated.
	2. Ductile-Iron Fittings: AWWA C110/A21.10, push-on-joint, ductile- or gray-iron standard pattern or AWWA C153/A21.53, ductile-iron compact pattern.
	3. Gaskets: AWWA C111/A21.11, rubber.

	D. Ductile-Iron, Grooved-Joint Piping: AWWA C151/A21.51, with round-cut-grooved ends in accordance with AWWA C606.
	E. Ductile-Iron, Grooved-End Pipe Appurtenances:
	1. Manufacturers: Subject to compliance with requirements, available manufacturers offering products that may be incorporated into the Work include, but are not limited to the following:
	a. Anvil International/Smith-Cooper International; Tailwind Capital, LLC.
	b. Shurjoint; a part of Aalberts Integrated piping Systems.
	c. Smith-Cooper International.
	d. Star Pipe Products.
	e. Victaulic Company.

	2. Grooved-End, Ductile-Iron Fittings: ASTM A536, ductile-iron castings, with dimensions matching AWWA C110/A 21.10, ductile-iron pipe or AWWA C153/A 21.53, ductile-iron fittings, and complying with AWWA C606 for grooved ends.
	3. Grooved Mechanical Couplings for Ductile-Iron Pipe: ASTM F1476, Type I. Include ferrous housing sections with continuous curved keys, EPDM-rubber center-leg gasket suitable for hot and cold water, and bolts and nuts.


	2.8 COPPER TUBE AND FITTINGS
	A. Manufacturers: Subject to compliance with requirements, available manufacturers offering products that may be incorporated into the Work include, but are not limited to the following:
	1. Cambridge-Lee Industries, LLC.
	2. Cerro Flow Products, LLC.
	3. Mueller Streamline Co.; a company of Mueller Industries.
	4. Wieland Copper Products, LLC.

	B. Copper Type DWV Tube: ASTM B306, drainage tube, drawn temper.
	C. Copper Drainage Fittings: ASME B16.23, cast copper or ASME B16.29, wrought copper, solder-joint fittings.
	D. Hard Copper Tube: ASTM B88, Type L and Type M, water tube, drawn temper.
	E. Soft Copper Tube: ASTM B88, Type L, water tube, annealed temper.
	F. Copper Pressure Fittings:
	1. Copper Fittings: ASME B16.18, cast-copper-alloy or ASME B16.22, wrought-copper, solder-joint fittings. Furnish wrought-copper fittings if indicated.
	2. Copper Unions: MSS SP-123, copper-alloy, hexagonal-stock body with ball-and-socket, metal-to-metal seating surfaces, and solder-joint or threaded ends.

	G. Copper Flanges: ASME B16.24, Class 150, cast copper with solder-joint end.
	1. Flange Gasket Materials: ASME B16.21, full-face, flat, nonmetallic, asbestos-free, 1/8-inch maximum thickness unless thickness or specific material is indicated.
	2. Flange Bolts and Nuts: ASME B18.2.1, carbon steel unless otherwise indicated.

	H. Solder: ASTM B32, lead free with ASTM B813, water-flushable flux.

	2.9 ABS PIPE AND FITTINGS
	A. Manufacturers: Subject to compliance with requirements, available manufacturers offering products that may be incorporated into the Work include, but are not limited to, the following:
	1. Charlotte Pipe and Foundry Company.
	2. JM Eagle.
	3. Mueller Streamline Co.; a company of Mueller Industries.
	4. Royal Building Products, a Westlake Company.

	B. NSF Marking: Comply with NSF 14 for plastic piping components. Include "NSF-dwv" marking for plastic drain, waste, and vent piping and "NSF-sewer" for plastic sewer piping.
	C. Solid-Wall ABS Pipe: ASTM D2661, Schedule 40.
	D. Cellular-Core ABS Pipe: ASTM F628, Schedule 40.
	E. ABS Socket Fittings: ASTM D2661, made in accordance with ASTM D3311, drain, waste, and vent patterns.
	F. Solvent Cement: ASTM D2235.

	2.10 PVC PIPE AND FITTINGS
	A. Manufacturers: Subject to compliance with requirements, available manufacturers offering products that may be incorporated into the Work include, but are not limited to the following:
	1. Charlotte Pipe and Foundry Company.
	2. GF Piping Systems.
	3. JM Eagle.
	4. Mueller Streamline Co.; a company of Mueller Industries.
	5. National Pipe and Plastic, Inc.
	6. North America Pipe Corporation.
	7. Rocky Mountain Colby Pipe Company.
	8. Silver-line Plastics.

	B. Comply with NSF 14 for plastic piping components. Include "NSF-dwv" marking for plastic drain, waste, and vent piping and "NSF-sewer" marking for plastic sewer piping.
	C. Solid-Wall PVC Pipe: ASTM D2665 drain, waste, and vent.
	D. Cellular-Core PVC Pipe: ASTM F891, Schedule 40.
	E. PVC Socket Fittings: ASTM D2665, made in accordance with ASTM D3311, drain, waste, and vent patterns and to fit Schedule 40 pipe.
	F. Adhesive Primer: ASTM F656.
	G. Solvent Cement: ASTM D2564.

	2.11 SPECIALTY PIPE FITTINGS
	A. Transition Couplings:
	1. General Requirements: Fitting or device for joining piping with small differences in ODs or of different materials. Include end connections of same size as and compatible with pipes to be joined.
	2. Fitting-Type Transition Couplings: Manufactured piping coupling or specified piping system fitting.
	3. Unshielded, Nonpressure Transition Couplings:
	a. Manufacturers: Subject to compliance with requirements, available manufacturers offering products that may be incorporated into the Work include, but are not limited to the following:
	1) Dallas Specialty & Mfg. Co.
	2) Fernco Inc.
	3) Mission Rubber Company, LLC; a division of MCP Industries.
	4) Plastic Oddities.

	b. Standard: ASTM C1173.
	c. Description: Elastomeric, sleeve-type, reducing or transition pattern. Include shear ring and corrosion-resistant-metal tension band and tightening mechanism on each end.
	d. End Connections: Same size as and compatible with pipes to be joined.
	e. Sleeve Materials:
	1) For Cast-Iron Soil Pipes: ASTM C564, rubber.
	2) For Plastic Pipes: ASTM F477, elastomeric seal or ASTM D5926 PVC.
	3) For Dissimilar Pipes: ASTM D5926 PVC or other material compatible with pipe materials being joined.


	4. Shielded, Nonpressure Transition Couplings:
	a. Manufacturers: Subject to compliance with requirements, available manufacturers offering products that may be incorporated into the Work include, but are not limited to the following:
	1) Cascade Waterworks Mfg. Co.
	2) Mission Rubber Company, LLC; a division of MCP Industries.

	b. Standard: ASTM C1460.
	c. Description: Elastomeric or rubber sleeve with full-length, corrosion-resistant outer shield and corrosion-resistant-metal tension band and tightening mechanism on each end.
	d. End Connections: Same size as and compatible with pipes to be joined.

	5. Pressure Transition Couplings:
	a. Manufacturers: Subject to compliance with requirements, available manufacturers offering products that may be incorporated into the Work include, but are not limited to the following:
	1) Apollo Valves; a part of Aalberts Integrated Piping Systems.
	2) Cascade Waterworks Mfg. Co.
	3) EBAA Iron Sales, Inc.
	4) Ford Meter Box Company, Inc. (The).
	5) JCM Industries, Inc.
	6) Romac Industries, Inc.

	b. Standard: AWWA C219.
	c. Description: Metal sleeve-type same size as, with pressure rating at least equal to, and ends compatible with, pipes to be joined.
	d. Center-Sleeve Material: [Manufacturer's standard] [Carbon steel] [Stainless steel] [Ductile iron] [Malleable iron].
	e. Gasket Material: Natural or synthetic rubber.
	f. Metal Component Finish: Corrosion-resistant coating or material.


	B. Dielectric Fittings:
	1. General Requirements: Assembly of copper alloy and ferrous materials with separating nonconductive insulating material. Include end connections compatible with pipes to be joined.
	2. Dielectric Unions:
	a. Manufacturers: Subject to compliance with requirements, available manufacturers offering products that may be incorporated into the Work include, but are not limited to the following:
	1) A.Y. McDonald Mfg. Co.
	2) Capitol Manufacturing Company.
	3) GF Piping Systems: Georg Fischer LLC.
	4) HART Industrial Unions, LLC.
	5) Jomar Valve.
	6) Matco-Norca.
	7) Watts Water Technologies; a Watts company.
	8) Wilkins.
	9) Zurn Industries, LLC.

	b. Description:
	1) Standard: ASSE 1079.
	2) Pressure Rating: [125 psig minimum at 180 deg F] [150 psig] [250 psig] <Insert pressure>.
	3) End Connections: Solder-joint copper alloy and threaded ferrous.


	3. Dielectric Flanges:
	a. Manufacturers: Subject to compliance with requirements, available manufacturers offering products that may be incorporated into the Work include, but are not limited to the following:
	1) Capitol Manufacturing Company.
	2) GF Piping Systems: Georg Fischer LLC.
	3) Matco-Norca.
	4) Watts Water Technologies; a Watts company.
	5) Zurn Industries, LLC.

	b. Description:
	1) Standard: ASSE 1079.
	2) Factory-fabricated, bolted, companion-flange assembly.
	3) Pressure Rating: [125 psig minimum at 180 deg F] [150 psig] [175 psig] [300 psig] <Insert pressure>.
	4) End Connections: Solder-joint copper alloy and threaded ferrous; threaded solder-joint copper alloy and threaded ferrous.


	4. Dielectric-Flange Insulating Kits:
	a. Manufacturers: Subject to compliance with requirements, available manufacturers offering products that may be incorporated into the Work include, but are not limited to the following:
	1) Advance Products & Systems, LLC.
	2) CALPICO, Inc.
	3) GF Piping Systems: Georg Fischer LLC.
	4) GPT; a division of EnPRO Industries.

	b. Description:
	1) Nonconducting materials for field assembly of companion flanges.
	2) Pressure Rating: [150 psig] <Insert pressure>.
	3) Gasket: Neoprene or phenolic.
	4) Bolt Sleeves: Phenolic or polyethylene.
	5) Washers: Phenolic with steel backing washers.


	5. Dielectric Nipples:
	a. Manufacturers: Subject to compliance with requirements, available manufacturers offering products that may be incorporated into the Work include, but are not limited to the following:
	1) Anvil International/Smith-Cooper International; Tailwind Capital, LLC.
	2) Elster Perfection; Honeywell.
	3) Matco-Norca.
	4) Precision Plumbing Products.
	5) Victaulic Company.

	b. Description:
	1) Standard: IAPMO PS 66.
	2) Electroplated steel nipple.
	3) Pressure Rating: [300 psig at 225 deg F] <Insert pressure and temperature>.
	4) End Connections: Male threaded or grooved.
	5) Lining: Inert and noncorrosive, propylene.




	2.12 ENCASEMENT FOR UNDERGROUND METAL PIPING
	A. Standard: ASTM A674 or AWWA C105/A 21.5.
	B. Material: [Linear low-density polyethylene film of 0.008-inch] [or] [high-density, cross-laminated polyethylene film of 0.004-inch] minimum thickness.
	C. Form: [Sheet] [or] [tube].
	D. Color: [Black] [or] [natural] <Insert color>.


	PART 3 -  EXECUTION
	3.1 EARTH MOVING
	A. Comply with requirements for excavating, trenching, and backfilling specified in Section 312000 "Earth Moving."

	3.2 PIPING INSTALLATION
	A. Drawing plans, schematics, and diagrams indicate general location and arrangement of piping systems.
	1. Indicated locations and arrangements were used to size pipe and calculate friction loss, expansion, pump sizing, and other design considerations.
	2. Install piping as indicated unless deviations to layout are approved on coordination drawings.

	B. Install piping in concealed locations unless otherwise indicated and except in equipment rooms and service areas.
	C. Install piping indicated to be exposed and piping in equipment rooms and service areas at right angles or parallel to building walls. Diagonal runs are prohibited unless specifically indicated otherwise.
	D. Install piping above accessible ceilings to allow sufficient space for ceiling panel removal.
	E. Install piping to permit valve servicing.
	F. Install piping at indicated slopes.
	G. Install piping free of sags and bends.
	H. Install fittings for changes in direction and branch connections.
	I. Install piping to allow application of insulation.
	J. Install seismic restraints on piping. Comply with requirements for seismic-restraint devices specified in [Section 220548 "Vibration and Seismic Controls for Plumbing Piping and Equipment"] [Section 220548.13 "Vibration Controls for Plumbing Piping...
	K. Make changes in direction for soil and waste drainage and vent piping using appropriate branches, bends, and long-sweep bends.
	1. Sanitary tees and short-sweep 1/4 bends may be used on vertical stacks if change in direction of flow is from horizontal to vertical.
	2. Use long-turn, double Y-branch, and 1/8-bend fittings if two fixtures are installed back-to-back or side by side with common drain pipe.
	a. Straight tees, elbows, and crosses may be used on vent lines.

	3. Do not change direction of flow more than 90 degrees.
	4. Use proper size of standard increasers and reducers if pipes of different sizes are connected.
	a. Reducing size of waste piping in direction of flow is prohibited.


	L. Lay buried building waste piping beginning at low point of each system.
	1. Install true to grades and alignment indicated, with unbroken continuity of invert. Place hub ends of piping upstream.
	2. Install required gaskets according to manufacturer's written instructions for use of lubricants, cements, and other installation requirements.
	3. Maintain swab in piping and pull past each joint as completed.

	M. Install soil and waste and vent piping at the following minimum slopes unless otherwise indicated:
	1. Building Sanitary Waste: Two percent downward in direction of flow for piping NPS 3 and smaller; [1] [2] <Insert number> percent downward in direction of flow for piping NPS 4 and larger.
	2. Horizontal Sanitary Waste Piping: [Two] <Insert number> percent downward in direction of flow.
	3. Vent Piping: [One] <Insert number> percent down toward vertical fixture vent or toward vent stack.

	N. Install cast-iron soil piping in accordance with CISPI's "Cast Iron Soil Pipe and Fittings Handbook," Chapter IV, "Installation of Cast Iron Soil Pipe and Fittings."
	1. Install encasement on underground piping in accordance with ASTM A674 or AWWA C105/A 21.5.

	O. Install steel piping in accordance with applicable plumbing code.
	P. Install stainless-steel piping in accordance with ASME A112.3.1 and applicable plumbing code.
	Q. Install aboveground copper tubing in accordance with CDA's "Copper Tube Handbook."
	R. Install aboveground ABS piping in accordance with ASTM D2661.
	S. Install aboveground PVC piping in accordance with ASTM D2665.
	T. Install underground [ABS] [and] [PVC] piping in accordance with ASTM D2321.
	U. Install engineered soil and waste and vent piping systems as follows:
	1. Combination Waste and Vent: Comply with standards of authorities having jurisdiction.
	2. Hubless, Single-Stack Drainage System: Comply with ASME B16.45 and hubless, single-stack aerator fitting manufacturer's written installation instructions.
	3. Reduced-Size Venting: Comply with standards of authorities having jurisdiction.

	V. Install underground, ductile-iron, force-main piping according to AWWA C600.
	1. Install buried piping inside building between wall and floor penetrations and connection to sanitary sewer piping outside building with restrained joints.
	2. Anchor pipe to wall or floor. Install thrust-block supports at vertical and horizontal offsets.
	3. Install encasement on piping in accordance with ASTM A674 or AWWA C105/A 21.5.

	W. Install underground, copper, force-main tubing in accordance with CDA's "Copper Tube Handbook."
	1. Install encasement on piping in accordance with ASTM A674 or AWWA C105/A 21.5.

	X. Install force mains at elevations indicated.
	Y. Plumbing Specialties:
	1. Install backwater valves in sanitary waster gravity-flow piping.
	a. Comply with requirements for backwater valves specified in Section 221319 "Sanitary Waste Piping Specialties."

	2. Install cleanouts at grade and extend to where building sanitary drains connect to building sanitary sewers in sanitary waste gravity-flow piping.
	a. Install cleanout fitting with closure plug inside the building in sanitary drainage force-main piping.
	b. Comply with requirements for cleanouts specified in Section 221319 "Sanitary Waste Piping Specialties."

	3. Install drains in sanitary waste gravity-flow piping.
	a. Comply with requirements for drains specified in Section 221319 "Sanitary Waste Piping Specialties."


	Z. Do not enclose, cover, or put piping into operation until it is inspected and approved by authorities having jurisdiction.
	AA. Install sleeves for piping penetrations of walls, ceilings, and floors.
	1. Comply with requirements for sleeves specified in Section 220517 "Sleeves and Sleeve Seals for Plumbing Piping."

	BB. Install sleeve seals for piping penetrations of concrete walls and slabs.
	1. Comply with requirements for sleeve seals specified in Section 220517 "Sleeves and Sleeve Seals for Plumbing Piping."

	CC. Install escutcheons for piping penetrations of walls, ceilings, and floors.
	1. Comply with requirements for escutcheons specified in Section 220518 "Escutcheons for Plumbing Piping."


	3.3 JOINT CONSTRUCTION
	A. Hub-and-Spigot, Cast-Iron Soil Piping Gasketed Joints: Join in accordance with CISPI's "Cast Iron Soil Pipe and Fittings Handbook" for compression joints.
	B. Hub-and-Spigot, Cast-Iron Soil Piping Caulked Joints: Join in accordance with CISPI's "Cast Iron Soil Pipe and Fittings Handbook" for lead-and-oakum caulked joints.
	C. Hubless, Cast-Iron Soil Piping Coupled Joints:
	1. Join hubless, cast-iron soil piping in accordance with CISPI 310 and CISPI's "Cast Iron Soil Pipe and Fittings Handbook" for hubless-piping coupling joints.

	D. Threaded Joints: Thread pipe with tapered pipe threads in accordance with ASME B1.20.1.
	1. Cut threads full and clean using sharp dies.
	2. Ream threaded pipe ends to remove burrs and restore full ID. Join pipe fittings and valves as follows:
	a. Apply appropriate tape or thread compound to external pipe threads unless dry seal threading is specified.
	b. Damaged Threads: Do not use pipe or pipe fittings with threads that are corroded or damaged.
	c. Do not use pipe sections that have cracked or open welds.


	E. Join stainless-steel pipe and fittings with gaskets in accordance with ASME A112.3.1.
	F. Join copper tube and fittings with soldered joints in accordance with ASTM B828. Use ASTM B813, water-flushable, lead-free flux and ASTM B32, lead-free-alloy solder.
	G. Grooved Joints: Cut groove ends of pipe in accordance with AWWA C606. Lubricate and install gasket over ends of pipes or pipe and fitting. Install coupling housing sections over gasket, with keys seated in piping grooves. Install and tighten housin...
	H. Flanged Joints: Align bolt holes. Select appropriate gasket material, size, type, and thickness. Install gasket concentrically positioned. Use suitable lubricants on bolt threads. Torque bolts in cross pattern.
	I. Plastic, Nonpressure-Piping, Solvent-Cement Joints: Clean and dry joining surfaces. Join pipe and fittings in accordance with the following:
	1. Comply with ASTM F402 for safe-handling practice of cleaners, primers, and solvent cements.
	2. ABS Piping: Join in accordance with ASTM D2235 and ASTM D2661 appendixes.
	3. PVC Piping: Join in accordance with ASTM D2855 and ASTM D2665 appendixes.

	J. Joint Restraints and Sway Bracing:
	1. Provide joint restraints and sway bracing for storm drainage piping joints to comply with the following conditions:
	a. Provide axial restraint for pipe and fittings [5 inches] <Insert dimensions> and larger, upstream and downstream of all changes in direction, branches, and changes in diameter greater than two pipe sizes.
	b. Provide rigid sway bracing for pipe and fittings [4 inches] <Insert dimensions> and larger, upstream and downstream of all changes in direction 45 degrees and greater.
	c. Provide rigid sway bracing for pipe and fittings [5 inches] <Insert dimensions> and larger, upstream and downstream of all changes in direction and branch openings.



	3.4 SPECIALTY PIPE FITTING INSTALLATION
	A. Transition Couplings:
	1. Install transition couplings at joints of piping with small differences in ODs.
	2. In Waste Drainage Piping: [Unshielded] [Shielded], nonpressure transition couplings.
	3. In Aboveground Force Main Piping: Fitting-type transition couplings.
	4. In Underground Force Main Piping:
	a. NPS 1-1/2 and Smaller: Fitting-type transition couplings.
	b. NPS 2 and Larger: Pressure transition couplings.


	B. Dielectric Fittings:
	1. Install dielectric fittings in piping at connections of dissimilar metal piping and tubing.
	2. Dielectric Fittings for [NPS 2] <Insert pipe size> and Smaller: Use dielectric [nipples] [unions].
	3. Dielectric Fittings for [NPS 2-1/2 to NPS 4] <Insert pipe size range>: Use dielectric [flanges] [flange kits] [nipples].
	4. Dielectric Fittings for [NPS 5] <Insert pipe size> and Larger: Use dielectric flange kits.


	3.5 VALVE INSTALLATION
	A. General valve installation requirements for general-duty valve installation are specified in the following Sections:
	1. Section 220523.12 "Ball Valves for Plumbing Piping."
	2. Section 220523.13 "Butterfly Valves for Plumbing Piping."
	3. Section 220523.14 "Check Valves for Plumbing Piping."
	4. Section 220523.15 "Gate Valves for Plumbing Piping."

	B. Shutoff Valves:
	1. Install shutoff valve on each sewage pump discharge.
	2. Install [gate] [full-port ball] valve for piping NPS 2 and smaller.
	3. Install [gate] <Insert type> valve for piping NPS 2-1/2 and larger.

	C. Check Valves: Install swing check valve, between pump and shutoff valve, on each sewage pump discharge.
	D. Backwater Valves: Install backwater valves in piping subject to backflow.
	1. Horizontal Piping: Horizontal backwater valves. Use normally closed type unless otherwise indicated.
	2. Floor Drains: Drain outlet backwater valves unless drain has integral backwater valve.
	3. Install backwater valves in accessible locations.
	4. Comply with requirements for backwater valve specified in Section 221319 "Sanitary Waste Piping Specialties."


	3.6 INSTALLATION OF HANGERS AND SUPPORTS
	A. Comply with requirements for seismic-restraint devices specified in Section 220548 "Vibration and Seismic Controls for Plumbing Piping and Equipment."
	B. Comply with requirements for pipe hanger and support devices and installation specified in [Section 220529 "Hangers and Supports for Plumbing Piping and Equipment"] [Section 220548.13 "Vibration Controls for Plumbing Piping and Equipment"].
	1. Install [carbon-steel] <Insert material> pipe hangers for horizontal piping in noncorrosive environments.
	2. Install [stainless steel] [fiberglass] pipe hangers for horizontal piping in corrosive environments.
	3. Install [carbon-steel] <Insert material> pipe support clamps for vertical piping in noncorrosive environments.
	4. Install stainless steel pipe support clamps for vertical piping in corrosive environments.
	5. Vertical Piping: MSS Type 8 or Type 42 clamps.
	6. Install individual, straight, horizontal piping runs:
	a. 100 Ft. and Less: MSS Type 1, adjustable, steel clevis hangers.
	b. Longer Than 100 Ft.: MSS Type 43, adjustable roller hangers.
	c. Longer Than 100 Ft. if Indicated: MSS Type 49, spring cushion rolls.

	7. Multiple, Straight, Horizontal Piping Runs 100 Ft. or Longer: MSS Type 44 pipe rolls. Support pipe rolls on trapeze.
	8. Base of Vertical Piping: MSS Type 52 spring hangers.

	C. Install hangers for [cast-iron] [steel] [stainless steel] [and] [copper] soil piping, with maximum horizontal spacing and minimum rod diameters, to comply with MSS SP-58, locally enforced codes, and authorities having jurisdiction requirements, whi...
	D. Install hangers for [ABS] [and] [PVC] piping, with maximum horizontal spacing and minimum rod diameters, to comply with manufacturer's written instructions, locally enforced codes, and authorities having jurisdiction requirements, whichever are mos...
	E. Support horizontal piping and tubing within 12 inches of each fitting, valve, and coupling.
	F. Support vertical runs of [cast-iron] [steel] [stainless steel] [and] [copper] soil piping to comply with MSS SP-58, locally enforced codes, and authorities having jurisdiction requirements, whichever are most stringent.
	G. Support vertical runs of [ABS] [and] [PVC] piping to comply with manufacturer's written instructions, locally enforced codes, and authorities having jurisdiction requirements, whichever are most stringent.

	3.7 CONNECTIONS
	A. Drawings indicate general arrangement of piping, fittings, and specialties.
	B. Connect soil and waste piping to exterior sanitary sewerage piping. Use transition fitting to join dissimilar piping materials.
	C. Connect waste and vent piping to the following:
	1. Plumbing Fixtures: Connect waste piping in sizes indicated, but not smaller than required by plumbing code.
	2. Plumbing Fixtures and Equipment: Connect atmospheric vent piping in sizes indicated, but not smaller than required by authorities having jurisdiction.
	3. Plumbing Specialties: Connect waste and vent piping in sizes indicated, but not smaller than required by plumbing code.
	4. Install test tees (wall cleanouts) in conductors near floor and floor cleanouts with cover flush with floor.
	5. Install horizontal backwater valves [with cleanout cover flush with floor] [in pit with pit cover flush with floor] <Insert description>.
	6. Comply with requirements for [backwater valves] [cleanouts] [and] [drains] specified in Section 221319 "Sanitary Waste Piping Specialties."
	7. Equipment: Connect waste piping as indicated.
	a. Provide shutoff valve if indicated and union for each connection.
	b. Use flanges instead of unions for connections NPS 2-1/2 and larger.


	D. Connect force-main piping to the following:
	1. Sanitary Sewer: To exterior force main.
	2. Sewage Pump: To sewage pump discharge.

	E. Where installing piping adjacent to equipment, allow space for service and maintenance of equipment.
	F. Make connections in accordance with the following unless otherwise indicated:
	1. Install unions, in piping NPS 2 and smaller, adjacent to each valve and at final connection to each piece of equipment.
	2. Install flanges, in piping NPS 2-1/2 and larger, adjacent to flanged valves and at final connection to each piece of equipment.


	3.8 IDENTIFICATION
	A. Identify exposed sanitary waste and vent piping.
	B. Comply with requirements for identification specified in Section 220553 "Identification for Plumbing Piping and Equipment."

	3.9 FIELD QUALITY CONTROL
	A. During installation, notify authorities having jurisdiction at least 24 hours before inspection must be made. Perform tests specified below in presence of authorities having jurisdiction.
	1. Roughing-in Inspection: Arrange for inspection of piping before concealing or closing-in after roughing-in and before setting fixtures.
	2. Final Inspection: Arrange for final inspection by authorities having jurisdiction to observe tests specified below and to ensure compliance with requirements.

	B. Reinspection: If authorities having jurisdiction find that piping will not pass test or inspection, make required corrections and arrange for reinspection.
	C. Reports: Prepare inspection reports and have them signed by authorities having jurisdiction.
	D. Test sanitary waste and vent piping in accordance with procedures of authorities having jurisdiction or, in absence of published procedures, as follows:
	1. Test for leaks and defects in new piping and parts of existing piping that have been altered, extended, or repaired.
	a. If testing is performed in segments, submit separate report for each test, complete with diagram of portion of piping tested.

	2. Leave uncovered and unconcealed new, altered, extended, or replaced waste and vent piping until it has been tested and approved.
	a. Expose work that was covered or concealed before it was tested.

	3. Roughing-in Plumbing Test Procedure: Test waste and vent piping except outside leaders on completion of roughing-in.
	a. Close openings in piping system and fill with water to point of overflow, but not less than 10 ft. head of water.
	b. From 15 minutes before inspection starts to completion of inspection, water level must not drop.
	c. Inspect joints for leaks.

	4. Finished Plumbing Test Procedure: After plumbing fixtures have been set and traps filled with water, test connections and prove they are gastight and watertight.
	a. Plug vent-stack openings on roof and building drains where they leave building. Introduce air into piping system equal to pressure of 1 inch wg.
	b. Use U-tube or manometer inserted in trap of water closet to measure this pressure.
	c. Air pressure must remain constant without introducing additional air throughout period of inspection.
	d. Inspect plumbing fixture connections for gas and water leaks.

	5. Repair leaks and defects with new materials and retest piping, or portion thereof, until satisfactory results are obtained.
	6. Prepare reports for tests and required corrective action.

	E. Test force-main piping in accordance with procedures of authorities having jurisdiction or, in absence of published procedures, as follows:
	1. Leave uncovered and unconcealed new, altered, extended, or replaced force-main piping until it has been tested and approved.
	a. Expose work that was covered or concealed before it was tested.

	2. Cap and subject piping to static-water pressure of 50 psig above operating pressure, without exceeding pressure rating of piping system materials.
	a. Isolate test source and allow to stand for four hours.
	b. Leaks and loss in test pressure constitute defects that must be repaired.

	3. Repair leaks and defects with new materials and retest piping, or portion thereof, until satisfactory results are obtained.
	4. Prepare reports for tests and required corrective action.


	3.10 CLEANING AND PROTECTION
	A. Clean interior of piping. Remove dirt and debris as work progresses.
	B. Protect sanitary waste and vent piping during remainder of construction period to avoid clogging with dirt and debris and to prevent damage from traffic and construction work.
	C. Place plugs in ends of uncompleted piping at end of day and when work stops.
	D. Exposed [ABS] [and] [PVC] Piping: Protect plumbing vents exposed to sunlight with two coats of water-based latex paint.
	E. Repair damage to adjacent materials caused by waste and vent piping installation.

	3.11 PIPING SCHEDULE
	A. Flanges and unions may be used on aboveground pressure piping unless otherwise indicated.
	B. Aboveground, soil and waste piping [NPS 4 and smaller] <Insert pipe size range> are to be[ any of] the following:
	1. Service cast-iron soil pipe and fittings; gaskets; and gasketed joints.
	2. Hubless, cast-iron soil pipe and fittings[ and hubless, single-stack aerator fittings]; [CISPI] [heavy-duty] hubless-piping couplings; and coupled joints.
	3. Galvanized-steel pipe, drainage fittings, and threaded joints.
	4. Stainless steel pipe and fittings, sealing rings, and gasketed joints.
	5. Copper Type DWV tube, copper drainage fittings, and soldered joints.
	6. [Solid-wall] [Cellular-core] ABS pipe, ABS socket fittings, and solvent-cemented joints.
	7. [Solid-wall] [Cellular-core] PVC pipe, PVC socket fittings, and solvent-cemented joints.
	8. Dissimilar Pipe-Material Couplings: [Unshielded] [Shielded], nonpressure transition couplings.

	C. Aboveground, soil and waste piping [NPS 5 and larger] <Insert pipe size range> are to be[ any of] the following:
	1. Service cast iron, cast-iron soil pipe and fittings; gaskets; and gasketed joints.
	2. Hubless, cast-iron soil pipe and fittings [ and hubless, single-stack aerator fittings]; [CISPI] [heavy-duty] hubless-piping couplings; and coupled joints.
	3. Galvanized-steel pipe, drainage fittings, and threaded joints.
	4. Stainless steel pipe and fittings, sealing rings, and gasketed joints.
	5. [Solid-wall] [Cellular-core] PVC pipe, PVC socket fittings, and solvent-cemented joints.
	6. Dissimilar Pipe-Material Couplings: [Unshielded] [Shielded], nonpressure transition couplings.

	D. Aboveground, vent piping [NPS 4 and smaller] <Insert pipe size range> is to be[ any of] the following:
	1. Service cast iron, cast-iron soil pipe and fittings; gaskets; and gasketed joints.
	2. Hubless, cast-iron soil pipe and fittings; [CISPI] [heavy-duty] hubless-piping couplings; and coupled joints.
	3. Galvanized-steel pipe, drainage fittings, and threaded joints.
	4. Stainless steel pipe and fittings gaskets, and gasketed joints.
	5. Copper Type DWV tube, copper drainage fittings, and soldered joints.
	a. Option for Vent Piping, NPS 2-1/2 and NPS 3-1/2: Hard copper tube, Type M; copper pressure fittings; and soldered joints.

	6. [Solid-wall] [Cellular-core] ABS pipe, ABS socket fittings, and solvent-cemented joints.
	7. [Solid-wall] [Cellular-core] PVC pipe, PVC socket fittings, and solvent-cemented joints.
	8. Dissimilar Pipe-Material Couplings: [Unshielded] [Shielded], nonpressure transition couplings.

	E. Aboveground, vent piping [NPS 5 and larger] <Insert pipe size range> is to be[ any of] the following:
	1. Service cast iron, cast-iron soil pipe and fittings; gaskets; and gasketed joints.
	2. Hubless, cast-iron soil pipe and fittings; [CISPI] [heavy-duty] hubless-piping couplings; and coupled joints.
	3. Galvanized-steel pipe, drainage fittings, and threaded joints.
	4. [Solid-wall] [Cellular-core] PVC pipe, PVC socket fittings, and solvent-cemented joints.
	5. Dissimilar Pipe-Material Couplings: [Unshielded] [Shielded], nonpressure transition couplings.

	F. Underground, soil, waste, and vent piping [NPS 4 and smaller] <Insert pipe size range> are to be[ any of] the following:
	1. [Extra-heavy] [Service] cast-iron soil piping; [gaskets; and gasketed] [caulking materials; and caulked] joints.
	2. Hubless, cast-iron soil pipe and fittings; [CISPI] [heavy-duty] [cast-iron] hubless-piping couplings; and coupled joints.
	3. Stainless steel pipe and fittings, gaskets, and gasketed joints.
	4. [Solid-wall] [Cellular-core] ABS pipe, ABS socket fittings, and solvent-cemented joints.
	5. [Solid-wall] [Cellular-core] PVC pipe, PVC socket fittings, and solvent-cemented joints.
	6. Dissimilar Pipe-Material Couplings: [Unshielded] [Shielded], nonpressure transition couplings.

	G. Underground, soil and waste piping [NPS 5 and larger] <Insert pipe size range> are to be[ any of] the following:
	1. [Extra-heavy] [Service], cast-iron soil piping; [gaskets; and gasketed] [caulking materials; and caulked] joints.
	2. Hubless, cast-iron soil pipe and fittings; [CISPI] [heavy-duty] [cast-iron] hubless-piping couplings; coupled joints.
	3. [Solid-wall] [Cellular-core] PVC pipe, PVC socket fittings, and solvent-cemented joints.
	4. Dissimilar Pipe-Material Couplings: [Unshielded] [Shielded], nonpressure transition couplings.

	H. Aboveground sanitary-sewage force mains [NPS 1-1/2 and NPS 2] <Insert pipe size range> are to be[ any of] the following:
	1. Hard copper tube, Type L; copper pressure fittings; and soldered joints.
	2. Galvanized-steel pipe, pressure fittings, and threaded joints.

	I. Aboveground sanitary-sewage force mains [NPS 2-1/2 to NPS 6] <Insert pipe size range> are to be[ any of] the following:
	1. Hard copper tube, Type L; copper pressure fittings; and soldered joints.
	2. Galvanized-steel pipe, pressure fittings, and threaded joints.
	3. Grooved-end, galvanized-steel pipe; grooved-joint, galvanized-steel-pipe appurtenances; and grooved joints.

	J. Underground sanitary-sewage force mains [NPS 4 and smaller] <Insert pipe size range> are to be[ any of] the following:
	1. [Hard] [Soft] copper tube, Type L; [wrought-]copper pressure fittings; and soldered joints.
	2. Ductile-iron, mechanical-joint piping and mechanical joints.
	3. Ductile-iron, push-on-joint piping and push-on joints.
	4. Ductile-iron, grooved-joint piping and grooved joints.
	5. Fitting-type transition coupling for piping smaller than NPS 1-1/2 and pressure transition coupling for NPS 1-1/2 and larger if dissimilar pipe materials.

	K. Underground sanitary-sewage force mains [NPS 5 and larger] <Insert pipe size range> are to be[ any of] the following:
	1. Hard copper tube, Type L; [wrought-]copper pressure fittings; and soldered joints.
	2. Ductile-iron, mechanical-joint piping and mechanical joints.
	3. Ductile-iron, push-on-joint piping and push-on joints.
	4. Ductile-iron, grooved-joint piping and grooved joints.
	5. Pressure transition couplings if dissimilar pipe materials.




	221319 FL - Sanitary Waste Piping Specialties
	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. Section Includes:
	1. Backwater valves.
	2. Cleanouts.
	3. Air-admittance valves.
	4. Miscellaneous sanitary drainage piping specialties.

	B. Related Requirements:
	1. Section 076200 "Sheet Metal Flashing and Trim" for metal roof flashing assemblies.
	2. Section 077200 "Roof Accessories" for preformed flashings.
	3. Section 078413 "Penetration Firestopping" for through-penetration firestop assemblies.
	4. Section 221323 "Sanitary Waste Interceptors" for metal and concrete interceptors outside the building, grease interceptors, grease-removal devices, oil interceptors, and solids interceptors.
	5. Section 221423 "Storm Drainage Piping Specialties" for trench drains for storm water, channel drainage systems for storm water, roof drains, and catch basins.
	6. Section 224300 "Healthcare Plumbing Fixtures" for plaster sink interceptors.
	7. Section 334200 "Stormwater Conveyance" for storm drainage piping and piping specialties outside the building.


	1.3 DEFINITIONS
	A. ABS: Acrylonitrile butadiene styrene.
	B. PVC: Polyvinyl chloride.

	1.4 ACTION SUBMITTALS
	A. Product Data: For each type of product.
	B. Shop Drawings:
	1. Show fabrication and installation details for frost-resistant vent terminals.


	1.5 INFORMATIONAL SUBMITTALS
	A. Field quality-control reports.

	1.6 CLOSEOUT SUBMITTALS
	A. Operation and Maintenance Data: For sanitary waste piping specialties to include in emergency, operation, and maintenance manuals.


	PART 2 -  PRODUCTS
	2.1 ASSEMBLY DESCRIPTIONS
	A. Sanitary waste piping specialties shall bear label, stamp, or other markings of specified testing agency.
	B. Comply with NSF 14 for plastic sanitary waste piping specialty components.

	2.2 BACKWATER VALVES
	A. Horizontal, Cast-Iron Backwater Valves <Insert drawing designation, if any>:
	1. <Double click here to find, evaluate, and insert list of manufacturers and products.>
	2. Standard: ASME A112.14.1.
	3. Size: Same as connected piping.
	4. Body: Cast iron.
	5. Cover: Cast iron with [bolted] [or] [threaded] access check valve.
	6. End Connections: [Hub and spigot] [Hub and spigot or hubless] [Hubless].
	7. Type Check Valve: Removable, bronze, swing check, factory assembled or field modified to hang [closed] [open for airflow unless subject to backflow condition].
	8. Extension: ASTM A74, Service Class; full-size, cast-iron, soil-pipe extension to field-installed cleanout at floor; replaces backwater valve cover.

	B. Drain-Outlet Backwater Valves <Insert drawing designation, if any>:
	1. <Double click here to find, evaluate, and insert list of manufacturers and products.>
	2. Size: Same as floor drain outlet.
	3. Body: Cast iron or bronze; made for vertical installation in bottom outlet of floor drain.
	4. Check Valve: Removable ball float.
	5. Inlet: Threaded.
	6. Outlet: Threaded or spigot.

	C. Horizontal, Plastic Backwater Valves <Insert drawing designation, if any>:
	1. <Double click here to find, evaluate, and insert list of manufacturers and products.>
	2. Size: Same as connected piping.
	3. Body: [ABS] [PVC].
	4. Cover: Same material as body with threaded access to check valve.
	5. Check Valve: Removable swing check.
	6. End Connections: Socket type.


	2.3 CLEANOUTS
	A. Cast-Iron Exposed Cleanouts <Insert drawing designation, if any>:
	1. <Double click here to find, evaluate, and insert list of manufacturers and products.>
	2. Standard: ASME A112.36.2M.
	3. Size: Same as connected drainage piping
	4. Body Material: [Hub-and-spigot, cast-iron soil pipe T-branch] [Hubless, cast-iron soil pipe test tee] as required to match connected piping.
	5. Closure: [Countersunk] [Countersunk or raised-head] [Raised-head], [brass] [cast-iron] [plastic] plug.
	6. Closure Plug Size: Same as or not more than one size smaller than cleanout size.

	B. Stainless Steel Exposed Cleanouts:
	1. <Double click here to find, evaluate, and insert list of manufacturers and products.>
	2. Standard: ASME A112.3.1.
	3. Size: Same as connected drainage piping.
	4. Body Material: Stainless steel tee with side cleanout as required to match connected piping.
	5. Closure: Stainless steel plug with seal.

	C. Cast-Iron Exposed Floor Cleanouts <Insert drawing designation, if any>:
	1. <Double click here to find, evaluate, and insert list of manufacturers and products.>
	2. Standard: ASME A112.36.2M for [adjustable housing] [cast-iron soil pipe with cast-iron ferrule] [heavy-duty, adjustable housing] [threaded, adjustable housing] cleanout.
	3. Size: Same as connected branch.
	4. Type: [Adjustable housing] [Cast-iron soil pipe with cast-iron ferrule] [Heavy-duty, adjustable housing] [Threaded, adjustable housing].
	5. Body or Ferrule: Cast iron.
	6. Clamping Device: [Not required] [Required].
	7. Outlet Connection: [Inside calk] [Spigot] [Threaded].
	8. Closure: [Brass plug with straight threads and gasket] [Brass plug with tapered threads] [Cast-iron plug] [Plastic plug].
	9. Adjustable Housing Material: [Cast iron] [Plastic] <Insert material> with [threads] [setscrews or other device].
	10. Frame and Cover Material and Finish: [Nickel-bronze, copper alloy] [Painted cast iron] [Polished bronze] [Rough bronze] [Stainless steel] <Insert material and finish>.
	11. Frame and Cover Shape: [Round] [Square] <Insert shape>.
	12. Top-Loading Classification: [Extra Heavy] [Heavy] [Light] [Medium] Duty.
	13. Riser: ASTM A74, [Extra-Heavy] [Service] Class, cast-iron drainage pipe fitting and riser to cleanout.

	D. Stainless Steel Exposed Floor Cleanouts:
	1. <Double click here to find, evaluate, and insert list of manufacturers and products.>
	2. Standards: ASME A112.3.1[; NSF listed].
	3. Size: Same as connected branch.
	4. Housing: [Type 304 stainless steel] [Type 316 stainless steel].
	5. Closure: [Stainless steel with seal] [Plastic plug].
	6. Riser: ASTM A74, [Extra-Heavy] [Service] Class, [stainless steel] [cast-iron] drainage pipe fitting and riser to cleanout.
	7. Body or Ferrule: Stainless steel.
	8. Clamping Device: [Not required] [Required].
	9. Outlet Connection: [Inside caulk] [Spigot] [Threaded] [Butt-weld].
	10. Adjustable Housing Material: [Cast iron] [Plastic] <Insert material> with [threads] [setscrews or other device].
	11. Frame and Cover Material and Finish: Stainless steel.
	12. Frame and Cover Shape: [Round] [Square] <Insert shape>.
	13. Top-Loading Classification: [Extra Heavy] [Heavy] [Light] [Medium] Duty.

	E. Cast-Iron Wall Cleanouts <Insert drawing designation, if any>:
	1. <Double click here to find, evaluate, and insert list of manufacturers and products.>
	2. Standard: ASME A112.36.2M. Include wall access.
	3. Size: Same as connected drainage piping.
	4. Body: [Hub-and-spigot, cast-iron soil pipe T-branch] [Hubless, cast-iron soil pipe test tee] as required to match connected piping.
	5. Closure Plug:
	a. [Brass] [Cast iron].
	b. [Countersunk] [or] [raised] head.
	c. Drilled and threaded for cover attachment screw.
	d. Size: Same as or not more than one size smaller than cleanout size.

	6. Wall Access, Cover Plate: Round, [deep, chrome-plated bronze] [flat, chrome-plated brass or stainless steel] cover plate with screw.
	7. Wall Access, Frame and Cover: [Round] [Square], [nickel-bronze, copper-alloy, or stainless steel] <Insert material> wall-installation frame and cover.

	F. Plastic Floor Cleanouts <Insert drawing designation, if any>:
	1. <Double click here to find, evaluate, and insert list of manufacturers and products.>
	2. Size: Same as connected branch.
	3. Body: PVC.
	4. Closure Plug: PVC.
	5. Riser: Drainage pipe fitting and riser to cleanout of same material as drainage piping.


	2.4 AIR-ADMITTANCE VALVES
	A. Fixture Air-Admittance Valves <Insert drawing designation, if any>:
	1. <Double click here to find, evaluate, and insert list of manufacturers and products.>
	2. Standard: ASSE 1051, Type A for single fixture or Type B for branch piping.
	3. Housing: Plastic.
	4. Operation: Mechanical sealing diaphragm.
	5. Size: Same as connected fixture or branch vent piping.

	B. Stack Air-Admittance Valves <Insert drawing designation, if any>:
	1. <Double click here to find, evaluate, and insert list of manufacturers and products.>
	2. Standard: ASSE 1050 for vent stacks.
	3. Housing: Plastic.
	4. Operation: Mechanical sealing diaphragm.
	5. Size: Same as connected stack vent or vent stack.

	C. Wall Box for Air-Admittance Valves <Insert drawing designation, if any>:
	1. <Double click here to find, evaluate, and insert list of manufacturers and products.>
	2. Description: White plastic housing with white plastic grille, made for recessed installation. Include bottom pipe connection and space to contain one air-admittance valve.
	3. Size: Approximately 6 inches wide by 6 inches high by 4 inches deep.


	2.5 MISCELLANEOUS SANITARY DRAINAGE PIPING SPECIALTIES
	A. Open Drains <Insert drawing designation, if any>:
	1. Description: Shop or field fabricate from ASTM A74, Service Class, hub-and-spigot, cast-iron soil-pipe fittings. Include P-trap, hub-and-spigot riser section; and where required, increaser fitting joined with ASTM C564 rubber gaskets.
	2. Size: Same as connected waste piping[ with increaser fitting of size indicated].

	B. Deep-Seal Traps <Insert drawing designation, if any>:
	1. Description: Cast-iron or bronze casting, with inlet and outlet matching connected piping and cleanout trap-seal primer valve connection.
	2. Size: Same as connected waste piping.
	a. NPS 2: 4-inch-minimum water seal.
	b. NPS 2-1/2 and Larger: 5-inch-minimum water seal.


	C. Floor-Drain, Trap-Seal Primer Fittings <Insert drawing designation, if any>:
	1. Description: Cast iron, with threaded inlet and threaded or spigot outlet, and trap-seal primer valve connection.
	2. Size: Same as floor drain outlet with NPS 1/2 side inlet.

	D. Floor-Drain, Inline Trap Seal <Insert drawing designation, if any>:
	1. <Double click here to find, evaluate, and insert list of manufacturers and products.>
	2. Description: Inline floor drain trap seal, forming a physical barrier to slow trap evaporation while not impeding flow from drain.
	3. Material: Polymer.
	4. Standard: Tested and certified in accordance with ASSE 1072.
	5. Listing: [ICC-ES] [or] [IAPMO] listed.
	6. Size: Same as floor drain outlet or strainer throat.

	E. Air-Gap Fittings <Insert drawing designation, if any>:
	1. Standard: ASME A112.1.2, for fitting designed to ensure fixed, positive air gap between installed inlet and outlet piping.
	2. Body: Bronze or cast iron.
	3. Inlet: Opening in top of body.
	4. Outlet: Larger than inlet.
	5. Size: Same as connected waste piping and with inlet large enough for associated indirect waste piping.

	F. Sleeve Flashing Device <Insert drawing designation, if any>:
	1. Description: Manufactured, cast-iron fitting, with clamping device that forms sleeve for pipe floor penetrations of floor membrane. Include galvanized-steel pipe extension in top of fitting that will extend [1 inch] [2 inches] <Insert dimension> ab...
	2. Size: As required for close fit to riser or stack piping.

	G. Stack Flashing Fittings <Insert drawing designation, if any>:
	1. Description: Counterflashing-type, cast-iron fitting, with bottom recess for terminating roof membrane, and with threaded or hub top for extending vent pipe.
	2. Size: Same as connected stack vent or vent stack.

	H. Vent Caps <Insert drawing designation, if any>:
	1. Description: Cast-iron body with threaded or hub inlet and vandal-proof design. Include vented hood and setscrews to secure to vent pipe.
	2. Size: Same as connected stack vent or vent stack.

	I. Frost-Resistant Vent Terminals <Insert drawing designation, if any>:
	1. Description: Manufactured or shop-fabricated assembly constructed of copper, lead-coated copper, or galvanized steel.
	2. Design: To provide 1-inch enclosed air space between outside of pipe and inside of flashing collar extension, with counterflashing.

	J. Expansion Joints <Insert drawing designation, if any>:
	1. Standard: ASME A112.6.4.
	2. Body: Cast iron with bronze sleeve, packing, and gland.
	3. End Connections: Matching connected piping.
	4. Size: Same as connected soil, waste, or vent piping.



	PART 3 -  EXECUTION
	3.1 INSTALLATION
	A. Install backwater valves in building drain piping.
	1. For interior installation, provide cleanout deck plate flush with floor and centered over backwater valve cover, and of adequate size to remove valve cover for servicing.

	B. Install cleanouts in aboveground piping and building drain piping according to the following, unless otherwise indicated:
	1. Size same as drainage piping up to NPS 4. Use NPS 4 for larger drainage piping unless larger cleanout is indicated.
	2. Locate at each change in direction of piping greater than 45 degrees.
	3. Locate at minimum intervals of 50 feet for piping NPS 4 and smaller and 100 feet for larger piping.
	4. Locate at base of each vertical soil and waste stack.

	C. For floor cleanouts for piping below floors, install cleanout deck plates with top flush with finished floor.
	D. For cleanouts located in concealed piping, install cleanout wall access covers, of types indicated, with frame and cover flush with finished wall.
	E. Install fixture air-admittance valves on fixture drain piping.
	F. Install stack air-admittance valves at top of stack vent and vent stack piping.
	G. Install air-admittance-valve wall boxes recessed in wall.
	H. Assemble open drain fittings and install with top of hub [1 inch] [2 inches] <Insert dimension> above floor.
	I. Install deep-seal traps on floor drains and other waste outlets, if indicated.
	J. Install floor-drain, trap-seal primer fittings on inlet to floor drains that require trap-seal primer connection.
	1. Exception: Fitting may be omitted if trap has trap-seal primer connection.
	2. Size: Same as floor drain inlet.

	K. Install air-gap fittings on draining-type backflow preventers and on indirect-waste piping discharge into sanitary drainage system.
	L. Install sleeve and sleeve seals with each riser and stack passing through floors with waterproof membrane.
	M. Install vent caps on each vent pipe passing through roof.
	N. Install frost-resistant vent terminals on each vent pipe passing through roof. Maintain 1-inch clearance between vent pipe and roof substrate.
	O. Install expansion joints on vertical stacks and conductors. Position expansion joints for easy access and maintenance.
	P. Install frost-proof vent caps on each vent pipe passing through roof. Maintain 1-inch clearance between vent pipe and roof substrate.
	Q. Install wood-blocking reinforcement for wall-mounting-type specialties.
	R. Install traps on plumbing specialty drain outlets. Omit traps on indirect wastes unless trap is indicated.

	3.2 PIPING CONNECTIONS
	A. Comply with requirements in Section 221316 "Sanitary Waste and Vent Piping" for piping installation requirements. Drawings indicate general arrangement of piping, fittings, and specialties.
	B. Install piping adjacent to equipment, to allow service and maintenance.

	3.3 LABELING AND IDENTIFYING
	A. Distinguish among multiple units, inform operator of operational requirements, indicate safety and emergency precautions, and warn of hazards and improper operations, in addition to identifying unit.
	1. Nameplates and signs are specified in Section 220553 "Identification for Plumbing Piping and Equipment."


	3.4 PROTECTION
	A. Protect drains during remainder of construction period to avoid clogging with dirt or debris and to prevent damage from traffic or construction work.
	B. Place plugs in ends of uncompleted piping at end of each day or when work stops.



	221319.13 FL - Sanitary Drains
	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. Section Includes:
	1. Floor drains.
	2. Floor sinks.
	3. Trench drains.
	4. Channel drainage systems.


	1.3 DEFINITIONS
	A. ABS: Acrylonitrile-butadiene styrene.
	B. FRP: Fiberglass-reinforced plastic.
	C. HDPE: High-density polyethylene.
	D. PE: Polyethylene.
	E. PP: Polypropylene.
	F. PVC: Polyvinyl chloride.

	1.4 ACTION SUBMITTALS
	A. Product Data: For each type of product.


	PART 2 -  PRODUCTS
	2.1 DRAIN ASSEMBLIES
	A. Sanitary drains shall bear label, stamp, or other markings of specified testing agency.
	B. Comply with NSF 14 for plastic sanitary piping specialty components.

	2.2 FLOOR DRAINS
	A. Cast-Iron Floor Drains <Insert drawing designation if any>:
	1. <Double click here to find, evaluate, and insert list of manufacturers and products.>
	2. Standard: ASME A112.6.3[ with backwater valve].
	3. Pattern: [Area] [Floor] [Funnel floor] [Sanitary] <Insert pattern> drain.
	4. Body Material: [Gray iron] <Insert material>.
	5. Seepage Flange: [Not required] [Required].
	6. Anchor Flange: [Not required] [Required].
	7. Clamping Device: [Not required] [Required].
	8. Outlet: [Bottom] [Side] <Insert type>.
	9. Backwater Valve: [Drain-outlet type] [Integral, ASME A112.14.1, swing-check type] [Not required].
	10. Coating on Interior and Exposed Exterior Surfaces: [Acid-resistant enamel] [Not required] <Insert material>.
	11. Sediment Bucket: [Not required] <Insert description>.
	12. Top or Strainer Material: [Bronze] [Gray iron] [Nickel bronze] [Stainless steel] <Insert material>.
	13. Top of Body and Strainer Finish: [Nickel bronze] [Polished bronze] [Rough bronze] [Stainless steel] <Insert finish>.
	14. Top Shape: [Round] [Square] <Insert shape>.
	15. Dimensions of Top or Strainer: <Insert dimensions and describe body, sump, and grate>.
	16. Top Loading Classification: [Extra Heavy Duty] [Heavy Duty] [Light Duty] [Medium Duty] <Delete if not applicable>.
	17. Funnel: [Not required] [Required] <Insert description and dimensions>.
	18. Inlet Fitting: [Not required] [Gray iron, with threaded inlet and threaded or spigot outlet, and trap-seal primer valve connection].
	19. Trap Material: [Bronze] [Cast iron] [Copper] [Not required] <Insert material>.
	20. Trap Pattern: [Deep-seal P-trap] [Standard P-trap] [Not required] <Insert pattern>.
	21. Trap Features: [Cleanout] [Trap-seal primer valve drain connection] [Cleanout and trap-seal primer valve drain connection] [Not required] <Insert type>.

	B. Stainless-Steel Floor Drains, ASME A112.3.1 <Insert drawing designation if any>:
	1. <Double click here to find, evaluate, and insert list of manufacturers and products.>
	2. Outlet: [Bottom] [Side] <Insert type>.
	3. Top or Strainer Material: [Stainless steel] <Insert material>.
	4. Top Shape: [Round] [Square] <Insert shape>.
	5. Dimensions of Top or Strainer: <Insert dimensions and describe body, sump, and grate>.
	6. Seepage Flange: [Not required] [Required].
	7. Anchor Flange: [Not required] [Required].
	8. Clamping Device: [Not required] [Required].
	9. Trap-Primer Connection: [Not required] [Required].
	10. Trap Material: [Cast iron] [Stainless steel] [Not required] <Insert material>.
	11. Trap Pattern: [Deep-seal P-trap] [Standard P-trap] [Not required] <Insert pattern>.

	C. Stainless-Steel Floor Drains, ASME A112.6.3 <Insert drawing designation if any>:
	1. <Double click here to find, evaluate, and insert list of manufacturers and products.>
	2. Outlet: [Bottom] [Side] <Insert type>.
	3. Top or Strainer Material: [Stainless steel] <Insert material>.
	4. Top Shape: [Round] [Square] <Insert shape>.
	5. Dimensions of Top or Strainer: <Insert dimensions and describe body, sump, and grate>.
	6. Seepage Flange: [Not required] [Required].
	7. Anchor Flange: [Not required] [Required].
	8. Clamping Device: [Not required] [Required].
	9. Trap-Primer Connection: [Not required] [Required].
	10. Trap Material: [Cast iron] [Stainless steel] [Not required] <Insert material>.
	11. Trap Pattern: [Deep-seal P-trap] [Standard P-trap] [Not required] <Insert pattern>.

	D. Plastic Floor Drains <Insert drawing designation if any>:
	1. <Double click here to find, evaluate, and insert list of manufacturers and products.>
	2. Standard: ASME A112.6.3.
	3. Material: [ABS] [or] [PVC] <Insert material>.
	4. Seepage Flange: [Not required] [Required].
	5. Clamping Device: [Not required] [Required].
	6. Outlet: [Bottom] [Side] <Insert type>.
	7. Sediment Bucket: [Not required] <Insert description>.
	8. Top or Strainer Material: [Bronze] [Plastic] [Stainless steel] <Insert other>.
	9. Top of Body and Strainer Finish: [Nickel bronze] [Polished bronze] [Rough bronze] [Stainless steel] <Insert other>.
	10. Top Shape: [Round] [Square] <Insert shape>.
	11. Dimensions of Top or Strainer: <Insert dimensions and describe body, sump, and grate if required>.
	12. Trap Material: [Cast iron] [Plastic drainage piping] [Not required] <Insert material>.
	13. Trap Pattern: [Standard P-trap] [Not required] <Insert pattern>.


	2.3 FLOOR SINKS
	A. Cast-Iron Floor Sinks <Insert drawing designation if any>:
	1. <Double click here to find, evaluate, and insert list of manufacturers and products.>
	2. Standard: ASME A112.6.7.
	3. Pattern: [Floor] [Funnel floor] <Insert pattern> drain.
	4. Body Material: Cast iron.
	5. Anchor Flange: [Not required] [Required][, with seepage holes].
	6. Clamping Device: [Not required] [Required].
	7. Outlet: Bottom, [no-hub] <Insert type> connection.
	8. Coating on Interior Surfaces: [Not required] [Acid-resistant enamel] <Insert coating>.
	9. Sediment Bucket: [Not required] <Insert description>.
	10. Internal Strainer: [Not required] [Dome] [Flat].
	11. Internal Strainer Material: [Aluminum] <Insert material>.
	12. Top Grate Material: [Cast iron] <Insert material>[, loose][, hinged].
	13. Top of Body and Grate Finish: [Nickel bronze] [Acid-resistant enamel] <Insert finish>.
	14. Top Shape: [Round] [Square] <Insert shape>.
	15. Dimensions of Top Grate: <Insert dimensions and describe grate pattern>.
	16. Top Loading Classification: [No traffic] <Insert traffic loading>.
	17. Funnel: [Not required] [Required]. <Insert material, shape and dimensions>.
	18. <Insert additional options here>.

	B. Stainless-Steel Floor Sinks, ASME A112.6.7 <Insert drawing designation if any>:
	1. <Double click here to find, evaluate, and insert list of manufacturers and products.>
	2. Standard: ASME A112.6.7.
	3. Pattern: [Floor] [Funnel floor] <Insert pattern> drain.
	4. Body Material: Stainless steel.
	5. Anchor Flange: [Not required] [Required][, with seepage holes].
	6. Clamping Device: [Not required] [Required].
	7. Outlet: Bottom, [no-hub] <Insert type> connection.
	8. Sediment Bucket: [Not required] <Insert description>.
	9. Internal Strainer: [Not required] [Dome] [Flat].
	10. Internal Strainer Material: [Stainless steel] <Insert material>.
	11. Top Grate Material: [Stainless steel] <Insert material>[, loose][, hinged].
	12. Top of Body and Grate Finish: [Satin nickel] [Stainless steel] <Insert finish>.
	13. Top Shape: [Round] [Square] <Insert shape>.
	14. Dimensions of Top Grate: <Insert dimensions and describe grate pattern>.
	15. Top Loading Classification: [No traffic] <Insert traffic loading>.
	16. Funnel: [Not required] [Required]. <Insert material, shape and dimensions>.
	17. <Insert additional options here>.

	C. Plastic Floor Sinks <Insert drawing designation if any>:
	1. <Double click here to find, evaluate, and insert list of manufacturers and products.>
	2. Standard: ASME A112.6.7.
	3. Pattern: [Floor] [Funnel floor] <Insert pattern> drain.
	4. Body Material: PVC.
	5. Outlet: Bottom, PVC primer and solvent cement connection.
	6. Sediment Bucket: [Not required] <Insert description>.
	7. Internal Strainer: [Not required] [Dome] [Flat].
	8. Internal Strainer Material: [PVC] <Insert material>.
	9. Top Grate Material: [PVC] <Insert material>.
	10. Top Shape: [Round] [Square] <Insert shape>.
	11. Dimensions of Top Grate: <Insert dimensions and describe grate pattern>.
	12. Top Loading Classification: [No traffic] <Insert traffic loading>.
	13. Funnel: [Not required] [Required]. <Insert material, shape and dimensions>.
	14. <Insert additional options here>.


	2.4 TRENCH DRAINS
	A. Trench Drains <Insert drawing designation if any>:
	1. <Double click here to find, evaluate, and insert list of manufacturers and products.>
	2. Standard: ASME A112.6.3 for trench drains.
	3. Material: Ductile or gray iron.
	4. Flange: [Anchor] [Seepage] [Not required].
	5. Clamping Device: [Not required] [Required].
	6. Outlet: [Bottom] [End] [Side] <Insert location>.
	7. Grate Material: [Ductile iron] [Ductile iron or gray iron] [Gray iron] [Stainless steel] <Insert material>.
	8. Grate Finish: [Painted] [Not required] <Insert finish>.
	9. Dimensions of Frame and Grate: <Insert dimensions and describe body, sump, and grate if required>.
	10. Top Loading Classification: [Extra Heavy Duty] [Heavy Duty] [Light Duty] [Medium Duty] <Delete if not applicable>.
	11. Trap Material: [Cast iron] [Stainless steel] [Not required] <Insert material>.
	12. Trap Pattern: [Standard P-trap] [Not required] <Insert pattern>.


	2.5 CHANNEL DRAINAGE SYSTEMS
	A. Stainless-Steel Channel Drainage Systems, ASME A112.3.1 <Insert drawing designation if any>:
	1. <Double click here to find, evaluate, and insert list of manufacturers and products.>
	2. Description: Modular system of stainless-steel channel sections, grates, and appurtenances; designed so grates fit into channel recesses without rocking or rattling.
	3. Standard: ASME A112.3.1 for trench drains.
	4. Channel Sections: Interlocking joint, stainless steel with level invert.
	a. Dimensions: [5.8 inches] [11.7 inches] wide. Include number of units required to form total lengths indicated.

	5. Grates: Manufacturer's designation "[heavy] [medium] duty," with slots or perforations, and of width and thickness that fit recesses in channels.
	a. Material: [Ductile iron] [Fiberglass] [Galvanized steel] [Gray iron] [Stainless steel] <Insert material>.
	b. Locking Mechanism: [Manufacturer's standard device for securing grates to channel sections] [Not required].

	6. Covers: Solid [ductile or gray iron] [stainless steel] <Insert material>, of width and thickness that fit recesses in channels, and of lengths indicated.
	7. Supports, Anchors, and Setting Devices: Manufacturer's standard, unless otherwise indicated.
	8. Channel-Section Joining and Fastening Materials: As recommended by system manufacturer.

	B. Stainless-Steel Channel Drainage Systems, Non-ASME A112.3.1 <Insert drawing designation if any>:
	1. <Double click here to find, evaluate, and insert list of manufacturers and products.>
	2. Description: Modular system of stainless-steel channel sections, grates, and appurtenances; designed so grates fit into channel recesses without rocking or rattling.
	3. Channel Sections: Interlocking joint, stainless steel with level invert.
	a. Dimensions: [6 inches] [12 inches] wide. Include number of units required to form total lengths indicated.

	4. Grates: Manufacturer's designation "[heavy] [medium] duty," with slots or perforations, and of width and thickness that fit recesses in channels.
	a. Material: [Ductile iron] [Fiberglass] [Galvanized steel] [Gray iron] [Stainless steel] <Insert material>.
	b. Locking Mechanism: [Manufacturer's standard device for securing grates to channel sections] [Not required].

	5. Covers: Solid [ductile or gray iron] [stainless steel] <Insert material>, of width and thickness that fit recesses in channels, and of lengths indicated.
	6. Supports, Anchors, and Setting Devices: Manufacturer's standard, unless otherwise indicated.
	7. Channel-Section Joining and Fastening Materials: As recommended by system manufacturer.

	C. Narrow, Sloped-Invert, Polymer-Concrete Channel Drainage Systems <Insert drawing designation if any>:
	1. <Double click here to find, evaluate, and insert list of manufacturers and products.>
	2. Description: Modular system of channel sections, grates, and appurtenances; designed so grates fit into channel recesses without rocking or rattling.
	3. Channel Sections: Narrow, interlocking-joint, sloped-invert, polymer-concrete modular units with end caps.
	a. Include rounded bottom, with built-in invert slope of 0.6 percent and with outlets in number, sizes, and locations indicated.
	b. Include extension sections necessary for required depth.
	c. Dimensions: 4-inch inside width. Include number of units required to form total lengths indicated.
	d. Frame: [Gray-iron or galvanized steel for grates] [Not required].

	4. Grates: Manufacturer's designation "[heavy] [medium] duty," with slots or perforations, and of width and thickness that fit recesses in channel sections.
	a. Material: [Ductile iron] [Fiberglass] [Galvanized steel] [Gray iron] [Stainless steel] <Insert material>.
	1) Locking Mechanism: [Manufacturer's standard device for securing grates to channel sections] [Not required].


	5. Covers: Solid [ductile or gray iron] <Insert material>, of width and thickness that fit recesses in channel sections, and of lengths indicated.
	6. Supports, Anchors, and Setting Devices: Manufacturer's standard, unless otherwise indicated.
	7. Channel-Section Joining and Fastening Materials: As recommended by system manufacturer.

	D. Narrow, Level-Invert, Polymer-Concrete Channel Drainage Systems <Insert drawing designation if any>:
	1. <Double click here to find, evaluate, and insert list of manufacturers and products.>
	2. Description: Modular system of channel sections, grates, and appurtenances; designed so grates fit into channel recesses without rocking or rattling.
	3. Channel Sections: Narrow, interlocking-joint, precast, polymer-concrete modular units with end caps.
	a. Include rounded bottom, with level invert and with NPS 4 outlets in number and locations indicated.
	b. Dimensions: [5-inch] <Insert dimension> inside width and [9-3/4 inches] <Insert dimension> deep. Include number of units required to form total lengths indicated.
	1) Frame: [Gray-iron or galvanized steel for grates] [Not required].


	4. Grates: Manufacturer's designation "[heavy] [medium] duty," with slots or perforations, and of width and thickness that fit recesses in channel sections.
	a. Material: [Ductile iron] [Fiberglass] [Galvanized steel] [Gray iron] [Stainless steel] <Insert material>.
	b. Locking Mechanism: [Manufacturer's standard device for securing grates to channel sections] [Not required].

	5. Covers: Solid [ductile or gray iron] <Insert material>, of width and thickness that fit recesses in channel sections, and of lengths indicated.
	6. Supports, Anchors, and Setting Devices: Manufacturer's standard, unless otherwise indicated.
	7. Channel-Section Joining and Fastening Materials: As recommended by system manufacturer.

	E. Wide, Level-Invert, Polymer-Concrete Channel Drainage Systems <Insert drawing designation if any>:
	1. <Double click here to find, evaluate, and insert list of manufacturers and products.>
	2. Description: Modular system of channel sections, grates, and appurtenances; designed so grates fit into channel recesses without rocking or rattling.
	3. Channel Sections: Wide, interlocking-joint, precast, polymer-concrete modular units with end caps.
	a. Include flat or rounded bottom, with level invert and with outlets in number, sizes, and locations indicated.
	b. Dimensions: [8-inch] <Insert dimension> inside width and [13-3/4 inches] <Insert dimension> deep. Include number of units required to form total lengths indicated.
	1) Frame: [Gray-iron or galvanized steel for grates] [Not required].


	4. Grates: Manufacturer's designation "[heavy] [medium] duty," with slots or perforations, and of width and thickness that fit recesses in channel sections.
	a. Material: [Ductile iron] [Fiberglass] [Galvanized steel] [Gray iron] [Stainless steel] <Insert material>.
	b. Locking Mechanism: [Manufacturer's standard device for securing grates to channel sections] [Not required].

	5. Covers: Solid [ductile or gray iron] <Insert material>, of width and thickness that fit recesses in channel sections, and of lengths indicated.
	6. Supports, Anchors, and Setting Devices: Manufacturer's standard, unless otherwise indicated.
	7. Channel-Section Joining and Fastening Materials: As recommended by system manufacturer.

	F. FRP Channel Drainage Systems <Insert drawing designation if any>:
	1. <Double click here to find, evaluate, and insert list of manufacturers and products.>
	2. Description: Modular system of channel sections, grates, and appurtenances; designed so grates fit into channel recesses without rocking or rattling.
	3. Channel Sections: Interlocking-joint, sloped-invert, FRP modular units, with end caps. Include flat, rounded, or inclined inside bottom, with outlets in number, sizes, and locations indicated.
	a. Dimensions: [4 inches] [4 or 6 inches] [6 inches] [6 or 8 inches] [8 inches] wide. Include number of units required to form total lengths indicated.
	b. Frame: [Galvanized steel] [Stainless steel] [Manufacturer's standard metal] <Insert material> for grates.

	4. Grates: With slots or perforations and widths and thickness that fit recesses in channel sections.
	a. Material: [Fiberglass] [Galvanized steel] [Gray iron] [Stainless steel] <Insert material>.
	b. Locking Mechanism: [Manufacturer's standard device for securing grates to channel sections] [Not required].

	5. Covers: Solid [ductile or gray iron] <Insert material>, of width and thickness that fit recesses in channel sections, and of lengths indicated.
	6. Supports, Anchors, and Setting Devices: Manufacturer's standard, unless otherwise indicated.
	7. Channel-Section Joining and Fastening Materials: As recommended by system manufacturer.

	G. HDPE or PE Channel Drainage Systems <Insert drawing designation if any>:
	1. <Double click here to find, evaluate, and insert list of manufacturers and products.>
	2. Description: Modular system of channel sections, grates, and appurtenances; designed so grates fit into channel recesses without rocking or rattling.
	3. Channel Sections: Interlocking-joint, HDPE or PE modular units, with end caps. Include flat, rounded, or inclined bottom, with level invert and with outlets in number, sizes, and locations indicated.
	a. Dimensions: 4 inches wide. Include number of units required to form total lengths indicated.

	4. Grates: With slots or perforations and widths and thickness that fit recesses in channel sections.
	a. Material: [Fiberglass] [Galvanized steel] [Gray iron] [Stainless steel] <Insert material>.
	b. Color: <Insert color or delete subparagraph>.

	5. Supports, Anchors, and Setting Devices: Manufacturer's standard, unless otherwise indicated.
	6. Channel-Section Joining and Fastening Materials: As recommended by system manufacturer.

	H. PP Channel Drainage Systems <Insert drawing designation if any>:
	1. <Double click here to find, evaluate, and insert list of manufacturers and products.>
	2. Description: Modular system of channel sections, grates, and appurtenances; designed so grates fit into channel recesses without rocking or rattling.
	3. Channel Sections: Interlocking-joint, PP modular units, with end caps. Include flat, rounded, or inclined bottom, with level invert and with outlets in number, sizes, and locations indicated.
	a. Dimensions: 4 inches wide. Include number of units required to form total lengths indicated.

	4. Grates: With slots or perforations and widths and thickness that fit recesses in channel sections.
	a. Material: [Fiberglass] [Galvanized steel] [Gray iron] [Stainless steel] <Insert material>.
	b. Color: <Insert color or delete subparagraph>.

	5. Supports, Anchors, and Setting Devices: Manufacturer's standard, unless otherwise indicated.
	6. Channel-Section Joining and Fastening Materials: As recommended by system manufacturer.

	I. PVC Channel Drainage Systems <Insert drawing designation if any>:
	1. <Double click here to find, evaluate, and insert list of manufacturers and products.>
	2. Description: Modular system of channel sections, grates, and appurtenances; designed so grates fit into channel recesses without rocking or rattling.
	3. Channel Sections: Interlocking-joint, PVC modular units, with end caps. Include flat, rounded, or inclined bottom, with level invert and with outlets in number, sizes, and locations indicated.
	a. Dimensions: 4 inches wide. Include number of units required to form total lengths indicated.

	4. Grates: With slots or perforations and widths and thickness that fit recesses in channel sections.
	a. Material: [Fiberglass] [Galvanized steel] [Gray iron] [Stainless steel] <Insert material>.
	b. Color: <Insert color or delete subparagraph>.

	5. Supports, Anchors, and Setting Devices: Manufacturer's standard, unless otherwise indicated.
	6. Channel-Section Joining and Fastening Materials: As recommended by system manufacturer.



	PART 3 -  EXECUTION
	3.1 INSTALLATION
	A. Install floor drains at low points of surface areas to be drained. Set grates of drains flush with finished floor, unless otherwise indicated.
	1. Position floor drains for easy access and maintenance.
	2. Set floor drains below elevation of surrounding finished floor to allow floor drainage.
	3. Set with grates depressed according to the following drainage area radii:
	a. Radius, 30 Inches or Less: Equivalent to 1 percent slope, but not less than 1/4-inch total depression.
	b. Radius, 30 to 60 Inches: Equivalent to 1 percent slope.
	c. Radius, 60 Inches or Larger: Equivalent to 1 percent slope, but not greater than 1-inch total depression.

	4. Install floor-drain flashing collar or flange, so no leakage occurs between drain and adjoining flooring.
	a. Maintain integrity of waterproof membranes where penetrated.

	5. Install individual traps for floor drains connected to sanitary building drain, unless otherwise indicated.

	B. Install trench drains at low points of surface areas to be drained.
	1. Set grates of drains flush with finished surface, unless otherwise indicated.

	C. Comply with ASME A112.3.1 for installation of stainless-steel channel drainage systems.
	1. Install on support devices, so that top will be flush with adjacent surface.

	D. Install FRP channel drainage system components on support devices, so that top will be flush with adjacent surface.
	E. Install plastic channel drainage system components on support devices, so that top will be flush with adjacent surface.
	F. Install open drain fittings with top of hub [1 inch] [2 inches] <Insert dimension> above floor.

	3.2 CONNECTIONS
	A. Comply with requirements in Section 221316 "Sanitary Waste and Vent Piping" for piping installation requirements. Drawings indicate general arrangement of piping, fittings, and specialties.
	B. Comply with requirements in Section 221319 "Sanitary Waste Piping Specialties" for backwater valves, air admittance devices and miscellaneous sanitary drainage piping specialties.
	C. Comply with requirements in Section 221323 "Sanitary Waste Interceptors" for grease interceptors, grease-removal devices, oil interceptors, sand interceptors, and solid interceptors.
	D. Install piping adjacent to equipment to allow service and maintenance.
	E. Ground equipment according to Section 260526 "Grounding and Bonding for Electrical Systems."
	F. Connect wiring according to Section 260519 "Low-Voltage Electrical Power Conductors and Cables."

	3.3 LABELING AND IDENTIFYING
	A. Distinguish among multiple units, inform operator of operational requirements, indicate safety and emergency precautions, and warn of hazards and improper operations, in addition to identifying unit. Nameplates and signs are specified in Section 22...

	3.4 PROTECTION
	A. Protect drains during remainder of construction period to avoid clogging with dirt or debris and to prevent damage from traffic or construction work.
	B. Place plugs in ends of uncompleted piping at end of each day or when work stops.



	221323 FL - Sanitary Waste Interceptors
	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. Section Includes:
	1. Grease interceptors.
	2. Grease-removal devices.
	3. Oil interceptors.
	4. Sand interceptors.
	5. Solids interceptors.
	6. Precast-concrete manhole risers.


	1.3 DEFINITIONS
	A. FRP: Fiberglass-reinforced plastic.
	B. PP: Polypropylene.

	1.4 ACTION SUBMITTALS
	A. Product Data: For each type of [metal] [and] [plastic] interceptor. Include materials of fabrication, dimensions, rated capacities, retention capacities, operating characteristics, size and location of each pipe connection, furnished specialties, a...
	B. Shop Drawings: For each type and size of precast-concrete interceptor indicated.
	1. Include materials of construction, dimensions, rated capacities, retention capacities, location and size of each pipe connection, furnished specialties, and accessories.


	1.5 INFORMATIONAL SUBMITTALS
	A. Coordination Drawings: Interceptors, drawn to scale, on which the following items are shown and coordinated with each other, using input from installers of the items involved:
	1. Piping connections. Include size, location, and elevation of each.
	2. Interface with underground structures and utility services.


	1.6 CLOSEOUT SUBMITTALS
	A. Operation and Maintenance Data: For sanitary waste interceptors to include in emergency, operation, and maintenance manuals.

	1.7 FIELD CONDITIONS
	A. Interruption of Existing Sewer Services: Do not interrupt services to facilities occupied by Owner or others unless permitted under the following conditions and then only after arranging to provide temporary sewer services according to requirements...
	1. Notify [Architect] [Construction Manager] [Owner] no fewer than [seven] <Insert number> days in advance of proposed interruption of service.
	2. Do not proceed with interruption of sewer services without [Architect's] [Construction Manager's] [Owner's] written permission.



	PART 2 -  PRODUCTS
	2.1 GREASE INTERCEPTORS
	A. Precast-Concrete Grease Interceptors: Comply with [ASTM C913] <Insert authorities having jurisdiction>.
	1. Include rubber-gasketed joints, [vent connections, ]manholes, compartments or baffles, and piping or openings to retain grease and to permit wastewater flow.
	2. Structural Design Loads:
	a. Light-Traffic Load: Comply with ASTM C890, A-8.
	b. Medium-Traffic Load: Comply with ASTM C890, A-12.
	c. Heavy-Traffic Load: Comply with ASTM C890, A-16.
	d. Walkway Load: Comply with ASTM C890, A-03.

	3. Resilient Pipe Connectors: ASTM C923, cast or fitted into interceptor walls, for each pipe connection.
	4. Steps: [Individual FRP steps or FRP ladder] [Individual FRP steps, FRP ladder, or ASTM A615/A615M, deformed, 1/2-inch steel reinforcing rods encased in ASTM D4101, PP] [ASTM A615/A615M, deformed, 1/2-inch steel reinforcing rods encased in ASTM D410...
	5. Grade Rings: Reinforced-concrete rings, 6- to 9-inch total thickness, to match diameter of manhole frame and cover.
	6. Manhole Frames and Covers: Ferrous; 24-inch ID by 7- to 9-inch riser with 4-inch-minimum-width flange and 26-inch-diameter cover.
	a. Ductile Iron: ASTM A536, Grade 60-40-18, unless otherwise indicated.
	b. Gray Iron: ASTM A48/A48M, Class 35, unless otherwise indicated.
	c. Include indented top design with lettering cast into cover, using wording equivalent to "[INTERCEPTOR] [GREASE INTERCEPTOR] [SANITARY SEWER] <Insert lettering>."

	7. Capacities and Characteristics:
	a. Length by Width by Depth: <Insert inches>.
	b. Number of Compartments: [One] [Two] <Insert number>.
	c. Flow Rate: <Insert interceptor design rate>.
	d. Retention Capacity: <Insert lb>.
	e. Inlet and Outlet Pipe Size: <Insert NPS>.
	1) Centerline of Inlet to Floor: <Insert inches>.
	2) Centerline of Outlet to Floor: <Insert inches>.

	f. End Connections: [Flanged] [Hub] [Threaded].
	g. Cleanout: Integral[ or field installed on outlet].
	h. Trapped Outlet Required: [Integral] [No] [Yes].
	i. Vent Pipe Size: [Not required] <Insert NPS>.
	j. Mounting: [Above floor] [Recessed in acid-resistant, coated steel frame and cradle] [Recessed, flush with floor] <Insert mounting>.
	k. Flow-Control Fitting: [Not required] [Required].
	l. Operation: [Automatic recovery] [Manual cleaning] [Semiautomatic, manual drawoff] <Insert operation>.


	B. Cast-Iron or Steel Grease Interceptors <Insert drawing designation if any>:
	1. <Double click here to find, evaluate, and insert list of manufacturers and products.>
	2. Standard: PDI G101[ and ASME A112.14.3], for intercepting and retaining FOG from food[-preparation] [or] [-processing] wastewater.
	3. PDI Seal: [Not required] [Required].
	4. Body Material: Cast iron or steel.
	5. Interior Lining: [Corrosion-resistant enamel] [Not required] <Insert lining>.
	6. Exterior Coating: [Corrosion-resistant enamel] [Not required] <Insert coating>.
	7. Body Dimensions: <Insert dimensions>.
	8. Body Extension: [Not required] [Required].
	9. Capacities and Characteristics:
	a. Length by Width by Depth: <Insert inches>.
	b. Number of Compartments: [One] [Two] <Insert number>.
	c. Flow Rate: <Insert interceptor design rate>.
	d. Retention Capacity: <Insert lb>.
	e. Inlet and Outlet Pipe Size: <Insert NPS>.
	1) Centerline of Inlet to Floor: <Insert inches>.
	2) Centerline of Outlet to Floor: <Insert inches>.

	f. End Connections: [Flanged] [Hub] [Threaded].
	g. Cleanout: Integral[ or field installed on outlet].
	h. Trapped Outlet Required: [Integral] [No] [Yes].
	i. Vent Pipe Size: [Not required] <Insert NPS>.
	j. Mounting: [Above floor] [Recessed in acid-resistant, coated steel frame and cradle] [Recessed, flush with floor] <Insert mounting>.
	k. Flow-Control Fitting: [Not required] [Required].
	l. Operation: [Automatic recovery] [Manual cleaning] [Semiautomatic, manual drawoff] <Insert operation>.


	C. Plastic Grease Interceptors:
	1. <Double click here to find, evaluate, and insert list of manufacturers and products.>
	2. Standard: PDI G101[ and ASME A112.14.3], for intercepting and retaining FOG from food[-preparation] [or] [-processing] wastewater.
	3. PDI Seal: [Not required] [Required].
	4. Body Material: Plastic.
	5. Body Dimensions: <Insert dimensions>.
	6. Body Extension: [Not required] [Required].
	7. Capacities and Characteristics:
	a. Length by Width by Depth: <Insert inches>.
	b. Number of Compartments: [One] [Two] <Insert number>.
	c. Flow Rate: <Insert interceptor design rate>.
	d. Retention Capacity: <Insert lb>.
	e. Inlet and Outlet Pipe Size: <Insert NPS>.
	1) Centerline of Inlet to Floor: <Insert inches>.
	2) Centerline of Outlet to Floor: <Insert inches>.

	f. End Connections: [Flanged] [Hub] [Threaded].
	g. Cleanout: Integral[ or field installed on outlet].
	h. Trapped Outlet Required: [Integral] [No] [Yes].
	i. Vent Pipe Size: [Not required] <Insert NPS>.
	j. Mounting: [Above floor] [Recessed in acid-resistant, coated steel frame and cradle] [Recessed, flush with floor] <Insert mounting>.
	k. Flow-Control Fitting: [Not required] [Required].
	l. Operation: [Automatic recovery] [Manual cleaning] [Semiautomatic, manual drawoff] <Insert operation>.



	2.2 GREASE-REMOVAL DEVICES
	A. Grease-Removal Devices <Insert drawing designation if any>:
	1. <Double click here to find, evaluate, and insert list of manufacturers and products.>
	2. Standard: PDI G101[ and ASME A112.14.4], for automatic intercepting and removal of FOG from food[-preparation] [or] [-processing] <Insert application> wastewater.
	3. Body Material: [Stainless steel] [Steel] <Insert material>.
	4. Interior Separation Device: [Baffles] [Screens] <Insert device>.
	5. Heater: [Not required] [Required].
	6. Interior Lining: [Not required] <Insert description if required>.
	7. Exterior Coating: [Not required] <Insert description if required>.
	8. Unit Dimensions: <Insert dimensions>.
	9. Flow Rate: <Insert recovery unit design rate>.
	10. Basket Material: [Stainless steel] <Insert material>.
	11. Inlet and Outlet Size: <Insert size>.
	12. End Connections: [Flanged] [Hub] [Threaded].
	13. Cleanout: Integral[ or field installed on outlet].
	14. Mounting: [Above floor] <Insert mounting>.
	15. Flow-Control Fitting: [Not required] [Required].
	16. Operation: [Automatic recovery] <Insert operation>.
	17. Power Requirement: [120-V ac] <Insert power>.
	18. Full-Load Amperes: <Insert number> A.
	19. Minimum Circuit Ampacity: <Insert number> A.
	20. Maximum Overcurrent Protection: <Insert number> A.
	21. Waste Grease Receptacle: [Furnished by Owner] <Insert description>.


	2.3 OIL INTERCEPTORS
	A. Precast Concrete Oil Interceptors: Comply with [ASTM C913] <Insert authorities having jurisdiction>.
	1. Include rubber-gasketed joints, vent connections, manholes, compartments or baffles, and piping or openings to retain grease and to permit wastewater flow.
	2. Structural Design Loads:
	a. Light-Traffic Load: Comply with ASTM C890, A-8.
	b. Medium-Traffic Load: Comply with ASTM C890, A-12.
	c. Heavy-Traffic Load: Comply with ASTM C890, A-16.
	d. Walkway Load: Comply with ASTM C890, A-03.

	3. Resilient Pipe Connectors: ASTM C923, cast or fitted into interceptor walls, for each pipe connection.
	4. Steps: [Individual FRP steps or FRP ladder] [Individual FRP steps, FRP ladder, or ASTM A615/A615M, deformed, 1/2-inch steel reinforcing rods encased in ASTM D4101, PP] [ASTM A615/A615M, deformed, 1/2-inch steel reinforcing rods encased in ASTM D410...
	5. Grade Rings: Reinforced-concrete rings, 6- to 9-inch total thickness, to match diameter of manhole frame and cover.
	6. Manhole Frames and Covers: Ferrous; 24-inch ID by 7- to 9-inch riser with 4-inch-minimum-width flange and 26-inch-diameter cover.
	a. Ductile Iron: ASTM A536, Grade 60-40-18, unless otherwise indicated.
	b. Gray Iron: ASTM A48/A48M, Class 35, unless otherwise indicated.
	c. Include indented top design with lettering cast into cover, using wording equivalent to "[INTERCEPTOR] [OIL INTERCEPTOR] [SANITARY SEWER] <Insert lettering>."

	7. Waste-oil storage tank and piping are specified in Section 231113 "Facility Fuel-Oil Piping."
	8. Capacities and Characteristics:
	a. Capacity: [Not applicable] <Insert gal. >.
	b. Overall Dimensions: <Insert inches>.
	c. Flow Rate: <Insert interceptor design rate>.
	d. Inlet and Outlet Pipe Size: <Insert NPS>.
	1) Centerline of Inlet to Floor: <Insert inches>.
	2) Centerline of Outlet to Floor: <Insert inches>.

	e. End Connections: [Flanged] [Hub] [Threaded].
	f. Waste-Oil-Outlet Pipe Size: <Insert NPS>.
	1) Centerline of Outlet to Floor: <Insert inches>.

	g. Trapped Outlet Required: [Integral] [No] [Yes].
	h. Cleanout: Integral[ or field installed on outlet].
	i. Vent Pipe Size: <Insert NPS>.
	j. Mounting: [Above floor] [Recessed in acid-resistant, coated steel frame and cradle] [Recessed, flush with floor] <Insert mounting>.
	k. Flow-Control Fitting: [Not required] [Required].


	B. Cast-Iron or Steel Oil Interceptors: Factory fabricated; with removable sediment bucket or strainer, baffles, vents, and flow-control fitting on inlet.
	1. <Double click here to find, evaluate, and insert list of manufacturers and products.>
	2. Inlet, Outlet, Vent, and Waste-Oil-Outlet Piping Connections: Hub, hubless, or threaded unless otherwise indicated.
	3. Extension: Cast-iron or steel shroud, full size of interceptor, extending from top of interceptor to grade.
	4. Cover: Cast iron or steel, with steel reinforcement to provide ASTM C890, [A-03, walkway] <Insert loading type> load.
	5. Comply with requirements in Section 231113 "Facility Fuel-Oil Piping" for waste-oil storage tank and piping.
	6. Capacities and Characteristics:
	a. Capacity: [Not applicable] <Insert gal. >.
	b. Overall Dimensions: <Insert inches>.
	c. Flow Rate: <Insert interceptor design rate>.
	d. Inlet and Outlet Pipe Size: <Insert NPS>.
	1) Centerline of Inlet to Floor: <Insert inches>.
	2) Centerline of Outlet to Floor: <Insert inches>.

	e. End Connections: [Flanged] [Hub] [Threaded].
	f. Waste-Oil-Outlet Pipe Size: <Insert NPS>.
	1) Centerline of Outlet to Floor: <Insert inches>.

	g. Trapped Outlet Required: [Integral] [No] [Yes].
	h. Cleanout: Integral[ or field installed on outlet].
	i. Vent Pipe Size: <Insert NPS>.
	j. Mounting: [Above floor] [Recessed in acid-resistant, coated steel frame and cradle] [Recessed, flush with floor] <Insert mounting>.
	k. Flow-Control Fitting: [Not required] [Required].


	C. Plastic Oil Interceptors: Removable sediment bucket or strainer, baffles, vents, and flow-control fitting on inlet.
	1. <Double click here to find, evaluate, and insert list of manufacturers and products.>
	2. Inlet, Outlet, Vent, and Waste-Oil Outlet Piping Connections: Hub, hubless, or threaded, unless otherwise indicated.
	3. Extension: Plastic shroud, full size of interceptor, extending from top of interceptor to grade.
	4. Cover: Plastic[ with steel reinforcement to provide ASTM C890,] [A-03, walkway] <Insert loading type> load.
	5. Waste-oil storage tank and piping are specified in Section 231113 "Facility Fuel-Oil Piping."
	6. Capacities and Characteristics:
	a. Capacity: [Not applicable] <Insert gal. >.
	b. Overall Dimensions: <Insert inches>.
	c. Flow Rate: <Insert interceptor design rate>.
	d. Inlet and Outlet Pipe Size: <Insert NPS>.
	1) Centerline of Inlet to Floor: <Insert inches>.
	2) Centerline of Outlet to Floor: <Insert inches>.

	e. End Connections: [Flanged] [Hub] [Threaded].
	f. Waste-Oil-Outlet Pipe Size: <Insert NPS>.
	1) Centerline of Outlet to Floor: <Insert inches>.

	g. Trapped Outlet Required: [Integral] [No] [Yes].
	h. Cleanout: Integral[ or field installed on outlet].
	i. Vent Pipe Size: <Insert NPS>.
	j. Mounting: [Above floor] [Recessed in acid-resistant, coated steel frame and cradle] [Recessed, flush with floor] <Insert mounting>.
	k. Flow-Control Fitting: [Not required] [Required].



	2.4 SAND INTERCEPTORS
	A. Description: Factory-fabricated, cast-iron or steel body and inlet grate; with settlement chamber and removable basket or strainer.
	B. <Double click here to find, evaluate, and insert list of manufacturers and products.>
	C. Outlet Piping Connection: Hub, hubless, or threaded, unless otherwise indicated.
	D. Grate: Cast iron or steel with reinforcement to provide ASTM C890, [A-03, walkway] <Insert loading type> load.
	E. Capacities and Characteristics:
	1. Capacity: [Not applicable] <Insert gal. >.
	2. Overall Dimensions: <Insert inches>.
	3. Outlet Pipe Size: <Insert NPS>.
	4. Trapped Outlet Required: [Integral] [No] [Yes].
	5. Vent Pipe Size: [Not required] <Insert NPS>.
	6. Installation Position: [Top flush with grade] <Insert position>.


	2.5 SOLIDS INTERCEPTORS
	A. Cast-Iron or Steel Solids Interceptors <Insert drawing designation if any>:
	1. <Double click here to find, evaluate, and insert list of manufacturers and products.>
	2. Type: Factory-fabricated interceptor made for removing and retaining [lint] [sediment] <Insert solid> from wastewater.
	3. Body Material: Cast iron or steel.
	4. Interior Separation Device: [Baffles] [Screens] <Insert device>.
	5. Interior Lining: [Corrosion-resistant enamel] [Not required] <Insert lining>.
	6. Exterior Coating: [Corrosion-resistant enamel] [Not required] <Insert coating>.
	7. Body Dimensions: <Insert dimensions>.
	8. Flow Rate: [Not required] <Insert description if required>.
	9. Inlet and Outlet Size: <Insert size>.
	10. End Connections: [Threaded] <Insert connections>.
	11. Mounting: [Above floor] [Inline] <Insert mounting>.

	B. Plastic Solids Interceptors:
	1. <Double click here to find, evaluate, and insert list of manufacturers and products.>
	2. Type: Factory-fabricated interceptor made for removing and retaining [lint] [sediment] <Insert solid> from wastewater.
	3. Body Material: Plastic.
	4. Interior Separation Device: [Baffles] [Screens] <Insert device>.
	5. Body Dimensions: <Insert dimensions>.
	6. Flow Rate: [Not required] <Insert description if required>.
	7. Inlet and Outlet Size: <Insert size>.
	8. End Connections: [Threaded] <Insert connections>.
	9. Mounting: [Above floor] [Inline] <Insert mounting>.


	2.6 PRECAST-CONCRETE MANHOLE RISERS
	A. Precast Concrete Manhole Risers: [ASTM C478] [ASTM C913], with rubber-gasket joints.
	1. Structural Design Loads:
	a. Light-Traffic Load: Comply with ASTM C890, A-8.
	b. Medium-Traffic Load: Comply with ASTM C890, A-12.
	c. Heavy-Traffic Load: Comply with ASTM C890, A-16.
	d. Walkway Load: Comply with ASTM C890, A-03.

	2. Length: From top of underground concrete structure to grade.
	3. Riser Sections: 3-inch minimum thickness and [36-inch] <Insert dimension> diameter.
	4. Top Section: Eccentric cone unless otherwise indicated. Include top of cone to match grade ring size.
	5. Gaskets: ASTM C443, rubber.
	6. Steps: [Individual FRP steps or FRP ladder] [Individual FRP steps, FRP ladder, or ASTM A615/A615M, deformed, 1/2-inch steel reinforcing rods encased in ASTM D4101, PP] [ASTM A615/A615M, deformed, 1/2-inch steel reinforcing rods encased in ASTM D410...

	B. Grade Rings: Reinforced-concrete rings, 6- to 9-inch total thickness, diameter matching manhole frame and cover, and height as required to adjust the manhole frame and cover to indicated elevation and slope.
	C. Manhole Frames and Covers: Ferrous; 24-inch ID by 7- to 9-inch riser with 4-inch-minimum-width flange and 26-inch-diameter cover.
	1. Ductile Iron: ASTM A536, Grade 60-40-18, unless otherwise indicated.
	2. Gray Iron: ASTM A48/A48M, Class 35, unless otherwise indicated.
	3. Include indented top design with lettering cast into cover, using wording equivalent to the following:
	a. Grease Interceptors in Sanitary Sewerage System: "[INTERCEPTOR] [GREASE INTERCEPTOR] [SANITARY SEWER] <Insert lettering>."
	b. Oil Interceptors in Sanitary Sewerage System: "[INTERCEPTOR] [OIL INTERCEPTOR] [SANITARY SEWER] <Insert lettering>."




	PART 3 -  EXECUTION
	3.1 EARTHWORK
	A. Excavating, trenching, and backfilling are specified in Section 312000 "Earth Moving."

	3.2 INSTALLATION
	A. Equipment Mounting:
	1. Install [grease interceptors] [grease-removal devices] [and] [solids interceptors] on cast-in-place concrete equipment base(s).
	2. Comply with requirements for equipment bases and foundations specified in Section 033000 "Cast-in-Place Concrete."

	B. Install precast concrete interceptors according to ASTM C891.
	C. Set interceptors level and plumb.
	D. Install manhole risers from top of underground concrete interceptors to manholes and gratings at finished grade.
	E. Set tops of manhole frames and covers flush with finished surface in pavements.
	1. Set tops [3 inches] <Insert dimension> above finish surface elsewhere unless otherwise indicated.

	F. Set tops of grating frames and grates flush with finished surface.
	G. Set [metal] [and] [plastic] interceptors level and plumb.
	H. Set tops of metal interceptor covers flush with finished surface in pavements.
	1. Set tops [3 inches] <Insert dimension> above finish surface elsewhere unless otherwise indicated.

	I. Install piping and oil storage tanks according to Section 231113 "Facility Fuel-Oil Piping."
	J. Install grease interceptors, including trapping, venting, and flow-control fitting, according to authorities having jurisdiction and with clear space for servicing.
	1. Above-Floor Installation: Set unit with bottom resting on floor unless otherwise indicated.
	2. Flush with Floor Installation: Set unit and extension, if required, with cover flush with finished floor.
	3. Recessed Floor Installation: Set unit in receiver housing having bottom or cradle supports, with receiver housing cover flush with finished floor.
	4. Install cleanout immediately downstream from interceptors not having integral cleanout on outlet.

	K. Install grease-removal devices on floor. Install trap, vent, and flow-control fitting according to authorities having jurisdiction.
	1. Install control panel adjacent to unit unless otherwise indicated.

	L. Install oil interceptors, including trapping, venting, and flow-control fitting, according to authorities having jurisdiction and with clear space for servicing.
	1. Coordinate oil-interceptor storage tank and gravity drain with Section 231113 "Facility Fuel-Oil Piping."

	M. Install solids interceptors with cleanout immediately downstream from interceptors that do not have integral cleanout on outlet.
	1. Install trap on interceptors that do not have integral trap and are connected to sanitary drainage and vent systems.


	3.3 PIPING CONNECTIONS
	A. Piping installation requirements are specified in Section 221316 "Sanitary Waste and Vent Piping." Drawings indicate general arrangement of piping, fittings, and specialties.
	B. Make piping connections between interceptors and piping systems.

	3.4 IDENTIFICATION
	A. Identification materials and installation are specified in Section 312000 "Earth Moving."
	1. Arrange for installation of green warning tapes directly over piping and at outside edges of underground interceptors.
	2. Use warning tapes or detectable warning tape over ferrous piping.
	3. Use detectable warning tape over nonferrous piping and over edges of underground structures.

	B. Equipment Nameplates and Signs: Install engraved plastic-laminate equipment nameplate or sign on or near each of the following:
	1. Grease interceptors.
	2. Grease-removal devices.
	3. Oil interceptors.
	4. Solids interceptors.


	3.5 PROTECTION
	A. Protect sanitary waste interceptors from damage during construction period.
	B. Repair damage to adjacent materials caused by sanitary waste interceptor installation.



	221513 FL - General-Service Compressed-Air Piping
	PART 1 -  GENERAL
	1.1 SUMMARY
	A. Section includes piping and related specialties for general-service compressed-air systems, as follows:
	1. Pipes, tubes, and fittings.
	2. Joining materials.
	3. Valves.
	4. Dielectric fittings.
	5. Flexible pipe connectors.
	6. Specialties.
	7. Quick couplings.
	8. Hose assemblies.


	1.2 DEFINITIONS
	A. CR: Chlorosulfonated polyethylene synthetic rubber.
	B. EPDM: Ethylene-propylene-diene terpolymer rubber.
	C. HDPE: High-density polyethylene plastic.
	D. High-Pressure, Compressed-Air Piping: System of compressed-air piping and specialties operating at pressures between 150 and 200 psig.
	E. Low-Pressure, Compressed-Air Piping: System of compressed-air piping and specialties operating at pressures of 150 psig or less.
	F. NBR: Nitrile butadiene rubber.
	G. PE: Polyethylene plastic.

	1.3 ACTION SUBMITTALS
	A. Product Data:
	1. Plastic pipes, fittings, and valves.
	2. Dielectric fittings.
	3. Flexible pipe connectors.
	4. Safety valves.
	5. Pressure regulators. Include rated capacities and operating characteristics.
	6. Automatic drain valves.
	7. Filters. Include rated capacities and operating characteristics.
	8. Lubricators. Include rated capacities and operating characteristics.
	9. Quick couplings.
	10. Hose assemblies.


	1.4 INFORMATIONAL SUBMITTALS
	A. Certificates:
	1. [Brazing] [and] [welding] certificates.

	B. Field Quality-Control Submittals:
	1. Field quality-control reports.

	C. Qualification Statements: For Installer.

	1.5 CLOSEOUT SUBMITTALS
	A. Operation and Maintenance Data: For general-service compressed-air piping specialties to include in emergency, operation, and maintenance manuals.

	1.6 QUALITY ASSURANCE
	A. Installer Qualifications:
	1. Extruded-Tee Outlet Procedure: Qualify operators according to training provided by respective manufacturer, for making branch outlets.
	2. Press-Seal Joining Procedure for Copper Tubing: Qualify operators according to training provided by respective manufacturer.
	3. Pressure-Seal Joining Procedure for Steel Piping. Qualify operators according to training provided by respective manufacturer.
	4. Joining Procedures for Aluminum Piping Systems: Qualify installers according to training provided by respective manufacturer.

	B. Brazing: Qualify processes and operators in accordance with ASME Boiler and Pressure Vessel Code: Section IX, "Welding and Brazing Qualifications," or with AWS B2.2, "Standard for Brazing Procedure and Performance Qualification."
	C. Welding: Qualify processes and operators in accordance with ASME Boiler and Pressure Vessel Code: Section IX.

	1.7 PROJECT CONDITIONS
	A. Interruption of Existing Compressed-Air Service: Do not interrupt compressed-air service to facilities occupied by Owner or others unless permitted under the following conditions and then only after arranging to provide temporary compressed-air ser...
	1. Notify Owner no fewer than two days in advance of proposed interruption of compressed-air service.
	2. Do not proceed with interruption of compressed-air service without Owner's written permission.



	PART 2 -  PRODUCTS
	2.1 SOURCE LIMITATIONS
	A. Obtain each product type from single source from single manufacturer.

	2.2 PERFORMANCE REQUIREMENTS
	A. Seismic Performance: Compressed-air piping system to withstand the effects of earthquake motions determined in accordance with ASCE/SEI 7. See Section 220548 "Vibration and Seismic Controls for Plumbing Piping and Equipment."
	1. The term "withstand" means "the piping system will remain in place without separation of any parts from the device when subjected to the seismic forces specified and the piping system will be fully operational after the seismic event."
	2. Component Importance Factor: [1.5] [1.0].

	B. ASME Compliance:
	1. Comply with ASME B31.1, "Power Piping," for high-pressure, compressed-air piping.
	2. Comply with ASME B31.3, "Process Piping," for high- and low-pressure, compressed-air piping.
	3. Comply with ASME B31.9, "Building Services Piping," for low-pressure, compressed-air piping.


	2.3 PIPES, TUBES, AND FITTINGS
	A. Schedule 40, Steel Pipe: ASTM A53/A53M, Type E or S, Grade B, black or hot-dip zinc coated with ends threaded in accordance with ASME B1.20.1.
	1. Steel Nipples: ASTM A733, made of ASTM A53/A53M or ASTM A106, Schedule 40, galvanized seamless steel pipe. Include ends matching joining method.
	2. Malleable-Iron Fittings: ASME B16.3, Class 150 or 300, threaded.
	3. Malleable-Iron Unions: ASME B16.39, Class 150 or 300, threaded.
	4. Steel Flanges, Threaded: ASME B16.5, Class 150 or 300, carbon steel, threaded.
	5. Wrought-Steel, Butt-Welding Fittings: ASME B16.9, Schedule 40.
	6. Steel Flanges: ASME B16.5, Class 150 or 300, carbon steel.
	7. Grooved-End Fittings and Couplings, Steel:
	a. Manufacturers: Subject to compliance with requirements, available manufacturers offering products that may be incorporated into the Work include, but are not limited to the following:
	1) Anvil International/Smith-Cooper International; Tailwind Capital, LLC.
	2) Star Pipe Products.
	3) Victaulic Company.
	4) Ward Manufacturing LLC.

	b. Grooved-End Fittings: ASTM A47/A47M, malleable-iron castings or ASTM A536, ductile-iron castings; with grooves in accordance with AWWA C606 and dimensions matching steel pipe.
	c. Grooved-End Couplings: AWWA C606 or UL 213, for steel-pipe dimensions and rated for 300 psig minimum working pressure. Include ferrous housing sections, gasket suitable for compressed air, and bolts and nuts. Provide EDPM gaskets for oil-free compr...


	B. Schedule 5, Steel Pipe: ASTM A135, carbon steel with plain ends and zinc-plated finish.
	1. Press-Type, Schedule 5 Steel, Fittings: Listed and labeled by qualified testing agency and FM Global-approved, carbon-steel, pressure-seal housing with O-ring end seals suitable for compressed-air piping and rated for 300 psig minimum working press...
	a. Manufacturers: Subject to compliance with requirements, available manufacturers offering products that may be incorporated into the Work include, but are not limited to the following:
	1) Anvil International/Smith-Cooper International; Tailwind Capital, LLC.
	2) Victaulic Company.
	3) Viega LLC.



	C. Copper Tube: [ASTM B88, Type K or L] seamless, drawn-temper, water tube.
	1. Wrought-Copper Fittings: ASME B16.22, solder-joint pressure type or MSS SP-73, wrought copper with dimensions for brazed joints.
	2. Cast-Copper-Alloy Flanges: ASME B16.24, Class 150 or 300.
	3. Copper Unions: ASME B16.22 or MSS SP-123.
	4. Press-Type, Copper Tube, Fittings, NPS 2 and Smaller: Wrought-copper fitting with EPDM O-ring seal in each end.
	a. Manufacturers: Subject to compliance with requirements, available manufacturers offering products that may be incorporated into the Work include, but are not limited to the following:
	1) Apollo Valves; a part of Aalberts Integrated Piping Systems.
	2) NIBCO INC.
	3) Viega LLC.


	5. Press-Type, Copper Tube, Fittings, NPS 2-1/2 to NPS 4: Bronze fitting with stainless steel grip ring and EPDM O-ring seal in each end.
	a. Manufacturers: Subject to compliance with requirements, available manufacturers offering products that may be incorporated into the Work include, but are not limited to the following:
	1) NIBCO INC.
	2) Viega LLC.


	6. Extruded-Tee Outlets: Procedure for making branch outlets in copper tube in accordance with ASTM F2014.
	a. Manufacturers: Subject to compliance with requirements, available manufacturers offering products that may be incorporated into the Work include, but are not limited to the following:
	1) T-DRILL Industries Inc.


	7. Grooved-End Fittings and Couplings, Copper:
	a. Manufacturers: Subject to compliance with requirements, available manufacturers offering products that may be incorporated into the Work include, but are not limited to the following:
	1) Anvil International/Smith-Cooper International; Tailwind Capital, LLC.
	2) Victaulic Company.

	b. Grooved-End Fittings: ASTM B75/B75M, copper tube or ASTM B584, bronze castings.
	c. Grooved-End Couplings: Copper-tube dimensions and design similar to AWWA C606. Include ferrous housing sections, gasket suitable for compressed air, and bolts and nuts. Provide EDPM gasket for oil-free compressed air. Provide NBR gasket if compress...


	D. Transition Couplings for Metal Piping: Metal coupling or other manufactured fitting same size as, with pressure rating at least equal to and ends compatible with, piping to be joined.
	E. Aluminum Piping System: Aluminum pipe, Alloy Grade AA 6035-T5, for push-connect bite ring couplings, and roll-groove couplings.
	1. Manufacturers: Subject to compliance with requirements, available manufacturers offering products that may be incorporated into the Work include, but are not limited to the following:
	a. Applied System Technologies.
	b. Gardner Denver, Inc.
	c. Ingersoll-Rand.
	d. SynergAir.

	2. Pressure and Temperature Range: Aluminum piping and related specialties for general-service compressed-air systems operating at 220 psig or less, across a temperature range of minus 4 to plus 176 deg F.
	3. Tubing, 14 to 273 mm: Aluminum pipe, Alloy Grade AA 6063-T5.
	4. Pipe Coating: Powder-coated paint that is certified nontoxic to AAMA 603 and AAMA 605, blue for compressed air.
	5. Provide tubing that is quality controlled to comply with tolerances specified by roll-groove or push-to-connect coupling manufacturer. Tubing manufacturer follows ISO 9001:2000 quality standards.
	6. Pipe Identification: Decal with maximum working pressure and temperature on each length of pipe.
	7. Push-Connect Bite Ring Couplings, 14 to 63 mm: Solid-brass and nickel-plated body, NBR O-ring seal in excess of 36 percent, and AISI Type 304 stainless steel clamping washer.
	8. Fittings: Solid brass and nickel plated.
	9. Roll-Groove Couplings, 73 to 273 mm: Solid ductile-iron, galvanized, ASTM A536 Grade 65-45-12, NBR standard seals, and fluoroelastomer seals for high-temperature applications.
	10. Ball Valves, 20 to 63 mm: NPT ends, or push-connect bite ring ends.
	11. Butterfly Valves, 73 to 273 mm: Tube to tube, with two roll-groove end couplings.
	12. Flanges, 73 to 273 mm: ASME B16.5, Class 150.

	F. Blue ABS Piping System: Made of ASTM D3965, ABS-resin modified to provide shatter-resistant pipe for compressed-air service. Pipe and fittings are light blue and sizes are in millimeters.
	1. Manufacturers: Subject to compliance with requirements, available manufacturers offering products that may be incorporated into the Work include, but are not limited to the following:
	a. IPEX USA LLC.

	2. Transition Fittings, 20 to 63 mm: Composite union with ABS socket end, CR O-ring, and malleable-iron union nut and threaded end; with construction similar to MSS SP-107, transition union.
	3. Transition Fittings, 90 to 110 mm: Flange assembly with ABS flange, CR gasket, and metal flange of material matching piping to be connected.
	4. Valves, 20 to 63 mm: ABS union ball valve with socket ends.
	5. Valves, 90 to 110 mm: ABS butterfly valve with lever handle.

	G. Green ABS Piping System: Made of ASTM D3965, ABS-resin modified to provide shatter-resistant pipe for compressed-air service. Pipe and fittings are dark green with SDR of 9.0 and same OD as ASTM A53/A53M, steel pipe.
	1. Manufacturers: Subject to compliance with requirements, available manufacturers offering products that may be incorporated into the Work include, but are not limited to the following:
	a. NIBCO INC.

	2. Transition Fittings, NPS 1/2 to NPS 2: Composite union with ABS socket end, CR O-ring, ABS union nut, and brass solder-joint end; with construction similar to MSS SP-107, transition union.
	3. Transition Fittings, NPS 2-1/2 to NPS 4: ABS flange, CR gasket, and metal flange of material matching piping to be connected.
	4. Valves, NPS 1/2 to NPS 2: Union ball valve with socket ends.
	5. Valves, NPS 2-1/2 to NPS 4: Union ball valve with flanged ends. Include safety exhaust feature in "Valve Applications" Article if required.

	H. HDPE Piping System: Made of ASTM D1248, HDPE resin to provide shatter-resistant pipe for compressed-air service. Pipe and fittings are dark blue with pipe dimensions about the same OD as ASTM D3035, PE pipe.
	1. Manufacturers: Subject to compliance with requirements, available manufacturers offering products that may be incorporated into the Work include, but are not limited to the following:
	a. Asahi America.

	2. Transition Fittings, NPS 1/2 to NPS 2: HDPE adapter with one socket end and one end with threaded brass insert.
	3. Transition Fittings, NPS 2-1/2 to NPS 4: HDPE flange, CR gasket, and metal flange of material matching piping to be connected.
	4. Valves, NPS 1/2 to NPS 3: HDPE union ball valve with socket ends.


	2.4 JOINING MATERIALS
	A. Pipe-Flange Gasket Materials: Suitable for compressed-air piping system contents.
	1. ASME B16.21, nonmetallic, flat, asbestos free, 1/8-inch maximum thickness unless thickness or specific material is indicated.
	a. Full-Face Type: For flat-face, Class 125, cast-iron and cast-bronze flanges.
	b. Narrow-Face Type: For raised-face, Class 250, cast-iron and steel flanges.


	B. Flange Bolts and Nuts: ASME B18.2.1, carbon steel, unless otherwise indicated.
	C. Plastic Pipe-Flange Gasket, Bolts, and Nuts: Type and material recommended by piping system manufacturer unless otherwise indicated.
	D. Solder Filler Metals: ASTM B32, lead-free alloys. Include water-flushable flux in accordance with ASTM B813.
	E. Brazing Filler Metals: AWS A5.8/A5.8M, BCuP Series, copper-phosphorus alloys for general-duty brazing, unless otherwise indicated.
	F. Welding Filler Metals: Comply with AWS D10.12/D10.12M for welding materials appropriate for wall thickness and chemical analysis of steel pipe being welded.
	G. Solvent Cements for Joining Plastic Piping:
	1. ABS Piping: ASTM D2235.


	2.5 VALVES
	A. Metal Ball, Butterfly, Check, and Gate Valves: Comply with requirements in Section 220523.12 "Ball Valves for Plumbing Piping," Section 220523.13 "Butterfly Valves for Plumbing Piping," Section 220523.14 "Check Valves for Plumbing Piping," and Sect...

	2.6 DIELECTRIC FITTINGS
	A. General Requirements: Assembly of copper alloy and ferrous materials with separating nonconductive insulating material. Include end connections compatible with pipes to be joined.
	B. Dielectric Unions:
	1. Manufacturers: Subject to compliance with requirements, available manufacturers offering products that may be incorporated into the Work include, but are not limited to the following:
	a. A.Y. McDonald Mfg. Co.
	b. Capitol Manufacturing Company.
	c. GF Piping Systems: Georg Fischer LLC.
	d. HART Industrial Unions, LLC.
	e. Jomar Valve.
	f. Matco-Norca.
	g. Viega LLC.
	h. Watts Water Technologies; a Watts company.
	i. Wilkins.

	2. Description:
	a. Standard: ASSE 1079.
	b. Pressure Rating: [125 psig minimum at 180 deg F] [150 psig] [250 psig].
	c. End Connections: Solder-joint copper alloy and threaded ferrous.


	C. Dielectric Flanges:
	1. Manufacturers: Subject to compliance with requirements, available manufacturers offering products that may be incorporated into the Work include, but are not limited to the following:
	a. Capitol Manufacturing Company.
	b. GF Piping Systems: Georg Fischer LLC.
	c. Matco-Norca.
	d. Viega LLC.
	e. Watts Water Technologies; a Watts company.
	f. Wilkins.

	2. Description:
	a. Standard: ASSE 1079.
	b. Factory-fabricated, bolted, companion-flange assembly.
	c. Pressure Rating: [125 psig minimum at 180 deg F] [150 psig] [175 psig] [300 psig].
	d. End Connections: Solder-joint copper alloy and threaded ferrous; threaded solder-joint copper alloy and threaded ferrous.


	D. Dielectric-Flange Insulating Kits:
	1. Manufacturers: Subject to compliance with requirements, available manufacturers offering products that may be incorporated into the Work include, but are not limited to the following:
	a. Advance Products & Systems, LLC.
	b. CALPICO, Inc.
	c. GF Piping Systems: Georg Fischer LLC.
	d. GPT; a division of EnPRO Industries.

	2. Description:
	a. Nonconducting materials for field assembly of companion flanges.
	b. Pressure Rating: [150 psig] <Insert pressure>.
	c. Gasket: Neoprene or phenolic.
	d. Bolt Sleeves: Phenolic or polyethylene.
	e. Washers: Phenolic with steel backing washers.



	2.7 FLEXIBLE PIPE CONNECTORS
	A. Manufacturers: Subject to compliance with requirements, available manufacturers offering products that may be incorporated into the Work include, but are not limited to the following:
	1. Flex-Hose Co., Inc.
	2. Flexicraft Industries.
	3. Hyspan Precision Products, Inc.
	4. Kadant Unaflex, LLC.
	5. Mercer Rubber Co.
	6. Metraflex Company (The).
	7. Proco Products, Inc.
	8. Universal Metal Hose.

	B. Bronze-Hose Flexible Pipe Connectors: Corrugated-bronze tubing with bronze wire-braid covering and ends brazed to inner tubing.
	1. Working-Pressure Rating: [200 psig] [250 psig] minimum.
	2. End Connections, NPS 2 and Smaller: Threaded copper pipe or plain-end copper tube.
	3. End Connections, NPS 2-1/2 and Larger: Flanged copper alloy.

	C. Stainless Steel-Hose Flexible Pipe Connectors: Corrugated, stainless-steel tubing with stainless steel wire-braid covering and ends welded to inner tubing.
	1. Working-Pressure Rating: [200 psig] [250 psig] minimum.
	2. End Connections, NPS 2 and Smaller: Threaded steel pipe nipple.
	3. End Connections, NPS 2-1/2 and Larger: Flanged steel nipple.


	2.8 SPECIALTIES
	A. Safety Valves: ASME Boiler and Pressure Vessel Code: Section VIII, "Pressure Vessels," construction; National Board certified, labeled, and factory sealed; constructed of bronze body with poppet-type safety valve for compressed-air service.
	1. Pressure Settings: Higher than discharge pressure and same or lower than receiver pressure rating.

	B. Air-Main Pressure Regulators: Bronze body, direct acting, spring-loaded manual pressure-setting adjustment, and rated for 250 psig inlet pressure, unless otherwise indicated.
	1. Type: Pilot operated.

	C. Air-Line Pressure Regulators, Bronze Body: [Diaphragm] [or] [pilot] operated, bronze body, direct acting, spring-loaded manual pressure-setting adjustment, and rated for 200 psig minimum inlet pressure, unless otherwise indicated.
	D. Air-Line Pressure Regulators, Aluminum Alloy or Plastic Body: Diaphragm operated, aluminum alloy or plastic body, direct acting, spring-loaded manual pressure-setting adjustment, and rated for 200 psig minimum inlet pressure, unless otherwise indic...
	E. Automatic Drain Valves: Stainless steel body and internal parts, rated for 200 psig minimum working pressure, capable of automatic discharge of collected condensate.[ Include mounting bracket if wall mounting is indicated.]
	F. Coalescing Filters: Coalescing type with activated carbon capable of removing water and oil aerosols; with color-change dye to indicate when carbon is saturated and warning light to indicate when selected maximum pressure drop has been exceeded.[ I...
	G. Mechanical Filters: Two-stage, mechanical-separation, air-line filters. Equip with deflector plates, resin-impregnated-ribbon filters with edge filtration, and drain cock.[ Include mounting bracket if wall mounting is indicated.]
	H. Air-Line Lubricators: With drip chamber and sight dome for observing oil drop entering airstream; with oil-feed adjustment screw and quick-release collar for easy bowl removal.[ Include mounting bracket if wall mounting is indicated.]
	1. Provide with automatic feed device for supplying oil to lubricator.


	2.9 QUICK COUPLINGS
	A. Manufacturers: Subject to compliance with requirements, available manufacturers offering products that may be incorporated into the Work include, but are not limited to the following:
	1. Aeroquip Performance Products; Eaton, Hydraulics Sector.
	2. Bowes Manufacturing Inc.
	3. Foster Manufacturing, Inc.
	4. Milton Industries, Inc.
	5. Parker Hannifin Corporation.
	6. Rectus Corp.
	7. Schrader-Bridgeport/Standard Thomson.
	8. TOMCO Products Inc.
	9. Tuthill Corporation.

	B. General Requirements for Quick Couplings: Assembly with locking-mechanism feature for quick connection and disconnection of compressed-air hose.
	C. Automatic-Shutoff Quick Couplings: Straight-through brass body with O-ring or gasket seal and stainless steel or nickel-plated-steel operating parts.
	1. Socket End: With one-way valve and threaded inlet for connection to piping or threaded hose fitting.
	2. Plug End: [Flow-sensor-bleeder, check-valve] [Straight-through] type with barbed outlet for attaching hose.

	D. Valveless Quick Couplings: Straight-through brass body with stainless steel or nickel-plated-steel operating parts.
	1. Socket End: With O-ring or gasket seal, without valve, and with barbed inlet for attaching hose.
	2. Plug End: With barbed outlet for attaching hose.


	2.10 HOSE ASSEMBLIES
	A. Description: Compatible hose, clamps, couplings, and splicers suitable for compressed-air service, of nominal diameter indicated, and rated for 300 psig minimum working pressure, unless otherwise indicated.
	1. Hose: Reinforced [single-] [or] [double]-wire-braid, CR-covered hose for compressed-air service.
	2. Hose Clamps: Stainless steel clamps or bands.
	3. Hose Couplings: Two-piece, straight-through, threaded brass or stainless-steel O-ring or gasket-seal swivel coupling with barbed ends for connecting two sections of hose.
	4. Hose Splicers: One-piece, straight-through brass or stainless-steel fitting with barbed ends for connecting two sections of hose.



	PART 3 -  EXECUTION
	3.1 PIPING APPLICATIONS
	A. Compressed-Air Piping between Air Compressors and Receivers: Use[ one of] the following piping materials for each size range:
	1. [NPS 2] <Insert pipe size> and Smaller, Threaded: Schedule 40, [black] [galvanized]-steel pipe; threaded, malleable-iron fittings; and threaded joints.
	2. [NPS 2] <Insert pipe size> and Smaller, Pressure-Sealed: Schedule 5, galvanized-steel pipe; pressure-seal fittings; and press-seal joints.
	3. [NPS 2] <Insert pipe size> and Smaller, Welded: Schedule 40, black-steel pipe; wrought-steel fittings; and welded joints.
	4. [NPS 2] <Insert pipe size> and Smaller, Brazed: Type K or L, copper tube; wrought-copper fittings; and brazed joints.
	5. [NPS 2] [63 mm] <Insert pipe size> and Smaller: Aluminum pipe; solid-brass nickel-plated fittings; and push-connect bite ring couplings.
	6. [NPS 2-1/2 to NPS 4] <Insert pipe size range>, Threaded: Schedule 40, [black] [galvanized]-steel pipe; threaded, malleable-iron fittings; and threaded joints.
	7. [NPS 2-1/2 to NPS 4] <Insert pipe size range>, Grooved-End: Schedule 40, [black] [galvanized]-steel pipe; grooved-end fittings; couplings; and grooved joints.
	8. [NPS 2-1/2 to NPS 4] <Insert pipe size range>, Welded: Schedule 40, black-steel pipe; wrought-steel fittings; and welded joints.
	9. [NPS 2-1/2 to NPS 4] <Insert pipe size range>, Brazed: Type K or L, copper tube; wrought-copper fittings; and brazed joints.
	10. [NPS 2-1/2 to NPS 4] <Insert pipe size range>, Grooved-End, Copper: Type K or L, copper tube; grooved-end copper fittings; couplings; and grooved joints.
	11. [NPS 2-1/2 to NPS 4] [73 to 115 mm] <Insert pipe size range>: Aluminum pipe; and roll-groove couplings.
	12. [NPS 5] <Insert pipe size> and Larger, Threaded: Schedule 40, [black] [galvanized]-steel pipe; threaded, malleable-iron fittings; and threaded joints.
	13. [NPS 5] <Insert pipe size> and Larger, Grooved-End: Schedule 40, [black] [galvanized]-steel pipe; grooved-end fittings; couplings; and grooved joints.
	14. [NPS 5] <Insert pipe size> and Larger, Welded: Schedule 40, black-steel pipe; wrought-steel fittings; and welded joints.
	15. [NPS 5] <Insert pipe size> and Larger, Grooved-End, Copper: Grooved-end, ASTM B88, Type K or L, copper tube; grooved-end copper fittings; couplings; and grooved joints.
	16. [NPS 6] [168 mm] <Insert pipe size> and Larger: Aluminum pipe; and roll-groove couplings.

	B. Low-Pressure Compressed-Air Distribution Piping: Use[ one of] the following piping materials for each size range:
	1. [NPS 2] <Insert pipe size> and Smaller, Threaded: Schedule 40, [black] [galvanized]-steel pipe; threaded, malleable-iron fittings; and threaded joints.
	2. [NPS 2] <Insert pipe size> and Smaller, Pressure-Sealed, Steel: Schedule 5, galvanized-steel pipe; pressure-seal fittings; and pressure-sealed joints.
	3. [NPS 2] <Insert pipe size> and Smaller, Brazed[ or Soldered]: Type K or L, copper tube; wrought-copper fittings; and brazed[ or soldered] joints.
	4. [NPS 2] <Insert pipe size> and Smaller, Pressure-Sealed, Copper: Type K or L, copper tube; press-type fittings; and pressure-sealed joints.
	5. [NPS 2] [63 mm] <Insert pipe size> and Smaller: Aluminum pipe; solid-brass nickel-plated fittings; and push-connect bite ring couplings.
	6. [NPS 2] <Insert pipe size> and Smaller, Solvent-Fitted, Blue ABS: 63-mm and smaller, blue ABS pipe and fittings; transition fittings; valves; and solvent-cemented joints.
	7. [NPS 2] <Insert pipe size> and Smaller, Solvent-Fitted, Green ABS: Pipe and fittings, transition fittings, and valves; and solvent-cemented joints.
	8. [NPS 2] <Insert pipe size> and Smaller, Heat-Fused: HDPE pipe, fittings, and valves; and heat-fusion joints.
	9. [NPS 2-1/2 to NPS 4] <Insert pipe size range>, Threaded: Schedule 40, [black] [galvanized]-steel pipe; threaded, malleable-iron fittings; and threaded joints.
	10. [NPS 2-1/2 to NPS 4] <Insert pipe size range>, Grooved-End: Schedule 40, [black] [galvanized]-steel pipe; grooved-end fittings; couplings; and grooved joints.
	11. [NPS 2-1/2 to NPS 4] <Insert pipe size range>, Brazed[ or Soldered]: Type K or L, copper tube; wrought-copper fittings; and brazed[ or soldered] joints.
	12. [NPS 2-1/2 to NPS 4] <Insert pipe size range>, Grooved-End, Copper: Type K or L, copper tube; grooved-end copper fittings; couplings; and grooved joints.
	13. [NPS 2-1/2 to NPS 4] <Insert pipe size range>, Pressure-Sealed: Type K or L, copper tube; press-type fittings; and pressure-sealed joints.
	14. [NPS 2-1/2 to NPS 4] [73 to 115 mm] <Insert pipe size range>: Aluminum pipe; and roll-groove couplings.
	15. [NPS 2-1/2 to NPS 4] <Insert pipe size range>, Solvent-Fitted, Blue ABS: 90- and 110-mm, blue ABS pipe and fittings; transition fittings; and solvent-cemented joints. Include butterfly valves and flanged joints.
	16. [NPS 2-1/2 to NPS 4] <Insert pipe size range>, Solvent-Fitted, Green ABS: NPS 3 and NPS 4, green ABS pipe and fittings; transition fittings; and solvent-cemented joints. Include ball valves and flanged joints.
	17. [NPS 2-1/2 to NPS 4] <Insert pipe size range>, Heat-Fused: NPS 3 and NPS 4, HDPE pipe and fittings; valves; and heat-fusion joints.
	18. [NPS 5 and NPS 6] <Insert pipe size range>: Schedule 40, [black] [galvanized]-steel pipe; threaded, malleable-iron fittings; and threaded joints.
	19. [NPS 5] <Insert pipe size> and Larger: Schedule 40, [black] [galvanized]-steel pipe; grooved-end fittings; couplings; and grooved joints.
	20. [NPS 5 to NPS 8] <Insert pipe size range>: Type K or L, copper tube; grooved-end copper fittings; couplings; and grooved joints.
	21. [NPS 6 to NPS 10] [168 to 273 mm] <Insert pipe size range>: Aluminum pipe; and roll-groove couplings.

	C. High-Pressure Compressed-Air Distribution Piping: Use[ one of] the following piping materials for each size range:
	1. [NPS 2] <Insert pipe size> and Smaller, Threaded: Schedule 40, [black] [galvanized]-steel pipe; threaded, malleable-iron fittings; and threaded joints.
	2. [NPS 2] <Insert pipe size> and Smaller, Pressure-Sealed: Schedule 5, galvanized-steel pipe; pressure-seal fittings; and pressure-sealed joints.
	3. [NPS 2] <Insert pipe size> and Smaller, Welded: Schedule 40, black-steel pipe; wrought-steel fittings; and welded joints.
	4. [NPS 2] <Insert pipe size> and Smaller, Brazed[ or Soldered]: Type K or L, copper tube; wrought-copper fittings; and brazed[ or soldered] joints.
	5. [NPS 2] [63 mm] <Insert pipe size> and Smaller: Aluminum pipe; solid-brass nickel-plated fittings; and push-connect bite ring couplings.
	6. [NPS 2-1/2 to NPS 6] <Insert pipe size range>, Threaded: Schedule 40, [black] [galvanized]-steel pipe; threaded, malleable-iron fittings; and threaded joints.
	7. [NPS 2-1/2 to NPS 6] <Insert pipe size range>, Grooved-End: Schedule 40, [black] [galvanized]-steel pipe; grooved-end fittings; couplings; and grooved joints.
	8. [NPS 2-1/2 to NPS 6] <Insert pipe size range>, Welded: Schedule 40, black-steel pipe; wrought-steel fittings; and welded joints.
	9. [NPS 2-1/2 to NPS 4] <Insert pipe size range>: Type K or L, copper tube; wrought-copper fittings; and brazed[ or soldered] joints.
	10. [NPS 2-1/2 to NPS 6] <Insert pipe size range>, Brazed: Type K or L, copper tube; wrought-copper fittings; and brazed joints.
	11. [NPS 2-1/2 to NPS 6] <Insert pipe size range>, Grooved-End, Copper: Type K or L, copper tube; grooved-end copper fittings; couplings; and grooved joints.
	12. [NPS 2-1/2 to NPS 6] [73 to 168 mm] <Insert pipe size range>: Aluminum pipe; and roll-groove couplings.
	13. [NPS 8] <Insert pipe size> and Larger, Grooved: Schedule 40, [black] [galvanized]-steel pipe; grooved-end fittings; couplings; and grooved joints.
	14. [NPS 8] <Insert pipe size> and Larger, Welded: Schedule 40, black-steel pipe; wrought-steel fittings; and welded joints.
	15. [NPS 8] <Insert pipe size>, Grooved-End: Type K or L, copper tube; grooved-end copper fittings; couplings; and grooved joints.
	16. [NPS 8 and NPS 10] [220 and 273 mm] <Insert pipe size range>: Aluminum pipe; and roll-groove couplings.

	D. Drain Piping: Use[ one of] the following piping materials:
	1. [NPS 2] <Insert pipe size> and Smaller: Type M copper tube; wrought-copper fittings; and brazed or soldered joints.
	2. [NPS 2] [63 mm] <Insert pipe size> and Smaller: Aluminum pipe; solid-brass nickel-plated fittings; and push-connect bite ring couplings.


	3.2 VALVE APPLICATIONS
	A. Metal General-Duty Valves: Comply with requirements and use valve types specified in "Valve Applications" Article in Section 220523.12 "Ball Valves for Plumbing Piping," Section 220523.13 "Butterfly Valves for Plumbing Piping," Section 220523.14 "C...
	1. Low-Pressure Compressed Air: Valve types specified for low-pressure compressed air.
	2. High-Pressure Compressed Air: Valve types specified for high-pressure compressed air.
	3. Equipment Isolation NPS 2 and Smaller: Safety-exhaust, copper-alloy ball valve with exhaust vent and pressure rating at least as great as piping system operating pressure.
	4. Grooved-end valves may be used with grooved-end piping and grooved joints.

	B. General-Duty Valves for Aluminum Piping System: Provide valves, made by piping system manufacturer, that are compatible with piping.
	1. Ball Valves, [NPS 2] [63 mm] and Smaller: NPT ends, or push-connect bite ring ends.
	2. Butterfly Valves, [NPS 2-1/2] [73 mm] and Larger: Tube to tube, with two roll-groove end couplings.

	C. Plastic General-Duty Valves: Provide valves, made by piping manufacturer, that are compatible with piping. Do not use plastic valves between air compressors and receivers.
	1. Blue ABS Piping System: Ball and butterfly valves.
	2. Green ABS Piping System: Ball valves.
	3. HDPE Piping System: Ball valves.


	3.3 INSTALLATION OF PIPING, GENERAL
	A. Drawing plans, schematics, and diagrams indicate general location and arrangement of compressed-air piping. Indicated locations and arrangements were used to size pipe and calculate friction loss, expansion, air-compressor sizing, and other design ...
	B. Install piping concealed from view and protected from physical contact by building occupants, unless otherwise indicated and except in equipment rooms and service areas.
	C. Install piping indicated to be exposed and piping in equipment rooms and service areas at right angles or parallel to building walls. Diagonal runs are prohibited unless otherwise indicated.
	D. Install piping above accessible ceilings to allow sufficient space for ceiling panel removal and to coordinate with other services occupying that space.
	E. Where installing piping adjacent to equipment and machines, allow space for service and maintenance.
	F. Install air and drain piping with 1 percent slope downward in direction of flow.
	G. Install nipples, flanges, unions, transition and special fittings, and valves with pressure ratings same as or higher than system pressure rating unless otherwise indicated.
	H. Equipment and Specialty Flanged Connections:
	1. Use steel companion flange with gasket for connection to steel pipe.
	2. Use cast-copper-alloy companion flange with gasket and brazed[ or soldered] joint for connection to copper tube. Do not use soldered joints for connection to air compressors or to equipment or machines producing shock or vibration.

	I. Extended-tee outlets with brazed branch connection may be used for copper tubing, within extruded-tee connection diameter to run tube diameter ratio for tube type, in accordance with Extruded Tee Connections Sizes and Wall Thickness for Copper Tube...
	J. Install eccentric reducers where compressed-air piping is reduced in direction of flow, with bottoms of both pipes and reducer fitting flush.
	K. Install branch connections to compressed-air mains from top of main. Provide drain leg and drain trap at end of each main and branch and at low points.
	L. Install pressure gauge on discharge piping from each air compressor and on each receiver. Comply with requirements in Section 220519 "Meters and Gages for Plumbing Piping."
	M. Install piping to permit valve servicing.
	N. Install piping free of sags and bends.
	O. Install fittings for changes in direction and branch connections.
	P. Install seismic restraints on piping. Seismic-restraint devices are specified in Section 220548 "Vibration and Seismic Controls for Plumbing Piping and Equipment."
	Q. Install sleeves for piping penetrations of walls, ceilings, and floors. Comply with requirements for sleeves specified in Section 220517 "Sleeves and Sleeve Seals for Plumbing Piping."
	R. Install sleeve seals for piping penetrations of concrete walls and slabs. Comply with requirements for sleeve seals specified in Section 220517 "Sleeves and Sleeve Seals for Plumbing Piping."
	S. Install escutcheons for piping penetrations of walls, ceilings, and floors. Comply with requirements for escutcheons specified in Section 220518 "Escutcheons for Plumbing Piping."

	3.4 INSTALLATION OF ALUMINUM PIPING SYSTEMS
	A. Install aluminum piping systems in accordance with manufacturer's written instructions, using manufacturer's recommended tools, accessories, and methods.
	B. Install branch connections [NPS 2-1/2] [73 mm] and larger, to compressed-air mains from top of main. Provide drain leg and drain trap at end of each main and branch and at low points.
	C. Install branch connections [NPS 2] [63 mm] and smaller, to compressed-air mains using aluminum piping system reducing outlet tee with water trapping capabilities. Provide drain leg and drain trap at end of each main and branch and at low points.
	D. Support aluminum pipe using manufacturer's hangers and supports, designed for use with the system.
	E. Allow for expansion and contraction of aluminum piping system.
	F. Do not use plastic components or plastic fittings of any kind within pressurized aluminum piping system. This limitation applies to main headers, branches, and drops.

	3.5 JOINT CONSTRUCTION
	A. Ream ends of pipes and tubes and remove burrs. Bevel plain ends of steel pipe.
	B. Remove scale, slag, dirt, and debris from inside and outside of pipe and fittings before assembly.
	C. Threaded Joints: Thread pipe with tapered pipe threads in accordance with ASME B1.20.1. Cut threads full and clean using sharp dies. Ream threaded pipe ends to remove burrs and restore full ID. Join pipe fittings and valves as follows:
	1. Apply appropriate tape or thread compound to external pipe threads unless dry seal threading is specified.
	2. Damaged Threads: Do not use pipe or pipe fittings with threads that are corroded or damaged. Do not use pipe sections that have cracked or open welds.

	D. Welded Joints for Steel Piping: Join in accordance with AWS D10.12/D10.12M.
	E. Brazed Joints for Copper Tubing: Join in accordance with AWS's "Brazing Handbook," "Pipe and Tube" Chapter.
	F. Soldered Joints: Apply ASTM B813, water-flushable flux, unless otherwise indicated, to tube end. Join in accordance with ASTM B828 or CDA's "Copper Tube Handbook."
	G. Extruded-Tee Outlets for Copper Tubing: Form branches in accordance with ASTM F2014, with tools recommended by procedure manufacturer, and using operators qualified in accordance with "Quality Assurance" Article.
	H. Flanged Joints: Use asbestos-free, nonmetallic gasket suitable for compressed air. Join flanges with gasket and bolts in accordance with ASME B31.9 for bolting procedure.
	I. Grooved Joints: Assemble couplings with housing, gasket, lubricant, and bolts. Join in accordance with AWWA C606 for grooved joints. Do not apply lubricant to prelubricated gaskets.
	J. Heat-Fusion Joints for PE Piping: Clean and dry joining surfaces by wiping with clean cloth or paper towels. Join in accordance with ASTM D2657 for socket-fusion joints.
	K. Press-Sealed Joints: Join with tools recommended by fitting manufacturer, using operators qualified in accordance with "Quality Assurance" Article.
	L. Solvent-Cemented Joints for ABS Piping: Clean and dry joining surfaces. Join according to the following:
	1. Comply with ASTM F402 for safe-handling practice of cleaners, primers, and solvent cements.
	2. Join in accordance with ASME B31.9 for solvent-cemented joints and with ASTM D2235 Appendix.

	M. Dissimilar Metal Piping Material Joints: Use dielectric fittings.

	3.6 INSTALLATION OF VALVES
	A. General-Duty Valves: Comply with requirements in Section 220523.12 "Ball Valves for Plumbing Piping," Section 220523.13 "Butterfly Valves for Plumbing Piping," Section 220523.14 "Check Valves for Plumbing Piping," and Section 220523.15 "Gate Valves...

	3.7 INSTALLATION OF DIELECTRIC FITTINGS
	A. Install dielectric fittings in piping at connections of dissimilar metal piping and tubing.
	B. [NPS 2] <Insert pipe size> and Smaller: Use dielectric unions.
	C. [NPS 2-1/2 to NPS 4] <Insert pipe size range>: Use dielectric flanges.
	D. [NPS 5] <Insert pipe size>and Larger: Use dielectric flange kits.

	3.8 INSTALLATION OF FLEXIBLE PIPE CONNECTORS
	A. Install flexible pipe connectors in discharge piping[ and in inlet air piping from remote air-inlet filter] of each air compressor.
	B. Install bronze-hose flexible pipe connectors in copper compressed-air tubing.
	C. Install stainless steel-hose flexible pipe connectors in steel compressed-air piping.

	3.9 INSTALLATION OF SPECIALTIES
	A. Install safety valves on receivers in quantity and size to relieve at least the capacity of connected air compressors.
	B. Install air-main pressure regulators in compressed-air piping at or near air compressors.
	C. Install air-line pressure regulators in branch piping to equipment[ and tools].
	D. Install mechanical filters in compressed-air piping at or near air compressors and downstream from coalescing filters.[ Mount on wall at locations indicated.]
	E. Install air-line lubricators in branch piping to machine tools.[ Mount on wall at locations indicated.]
	F. Install quick couplings at piping terminals for hose connections.
	G. Install hose assemblies at hose connections.

	3.10 PIPING CONNECTIONS
	A. Install unions, in piping NPS 2 and smaller, adjacent to each valve and at final connection to each piece of equipment and machine.
	B. Install flanges, in piping NPS 2-1/2 and larger, adjacent to flanged valves and at final connection to each piece of equipment and machine.

	3.11 INSTALLATION OF HANGERS AND SUPPORTS
	A. Comply with requirements for seismic-restraint devices specified in Section 230548 "Vibration and Seismic Controls for HVAC."
	B. Comply with requirements in Section 220529 "Hangers and Supports for Plumbing Piping and Equipment" for hangers, supports, and anchor devices.
	C. Install hangers for [copper tubing] [and] [steel piping], with maximum horizontal spacing and minimum rod diameters, to comply with MSS SP-58, locally enforced codes, and authorities having jurisdiction requirements, whichever are most stringent.
	D. Install hangers for [ABS] [HDPE] [aluminum] piping, with maximum horizontal spacing and minimum rod diameters, to comply with manufacturer's written instructions, locally enforced codes, and authorities having jurisdiction requirements, whichever a...
	E. Support horizontal piping within [12 inches] <Insert dimension> of each fitting and coupling.
	F. Support vertical runs of [copper tubing] [and] [steel piping] to comply with MSS SP-58, locally enforced codes, and authorities having jurisdiction requirements, whichever are most stringent.
	G. Support vertical runs of [ABS] [HDPE] [aluminum] piping to comply with manufacturer's written instructions, locally enforced codes, and authorities having jurisdiction requirements, whichever are most stringent.
	H. Individual, Straight, Horizontal Piping Runs:
	1. 100 Ft. or Less: MSS Type 1, adjustable, steel clevis hangers.
	2. Longer Than 100 Ft.: MSS Type 43, adjustable roller hangers.

	I. Multiple, Straight, Horizontal Piping Runs 100 Ft. or Longer: MSS Type 44, pipe rolls. Support pipe rolls on trapeze.
	J. Base of Vertical Piping: MSS Type 52, spring hangers.
	K. Install vinyl-coated hangers for [ABS] [HDPE] piping.

	3.12 LABELING AND IDENTIFICATION
	A. Install identifying labels and devices for general-service compressed-air piping, valves, and specialties. Comply with requirements in Section 220553 "Identification for Plumbing Piping and Equipment."

	3.13 FIELD QUALITY CONTROL
	A. Perform field tests and inspections.
	B. Tests and Inspections:
	1. Piping Leak Tests for Metal Compressed-Air Piping: Test new and modified parts of existing piping. Cap and fill general-service compressed-air piping with oil-free dry air or gaseous nitrogen to pressure of 50 psig above system operating pressure, ...
	2. Piping Leak Tests for Aluminum Compressed-Air Piping: Test new piping system and modified parts of existing piping system. Cap and fill general-service compressed-air piping system to pressure of 15 psig, hold pressure for 10 minutes. Repeat until ...
	3. Piping Leak Tests for ABS Compressed-Air Piping: Test new and modified parts of existing piping. Cap and fill general-service compressed-air piping with oil-free dry air or gaseous nitrogen, at temperature of 110 deg F or less, to pressure of 40 ps...
	4. Piping Leak Tests for HDPE Compressed-Air Piping: Test new and modified parts of existing piping. Cap and fill general-service compressed-air piping with oil-free dry air or gaseous nitrogen, at temperature of 100 deg F or less, to pressure of 40 p...
	5. Repair leaks and retest until no leaks exist.
	6. Inspect [filters] [lubricators] [and] [pressure regulators] for proper operation.

	C. Prepare test and inspection reports.



	221519 FL - General-Service Packaged Air Compressors and Receivers
	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. Section Includes:
	1. Lubricated, reciprocating air compressors.
	2. Oil-free, reciprocating air compressors.
	3. Oilless, reciprocating air compressors.
	4. Oil-free, rotary-screw air compressors.
	5. Oil-flooded, rotary-screw air compressors.
	6. Oil-free, rotary, sliding-vane air compressors.
	7. Oil-sealed, rotary, sliding-vane air compressors.
	8. Inlet-air filters.
	9. Air-cooled, compressed-air aftercoolers.
	10. Water-cooled, compressed-air aftercoolers.
	11. Refrigerant compressed-air dryers.
	12. Desiccant compressed-air dryers.
	13. Computer interface cabinet.


	1.3 DEFINITIONS
	A. Actual Air: Air delivered from air compressors. Flow rate is delivered compressed air measured in acfm.
	B. Standard Air: Free air at 68 deg F and 1 atmosphere before compression or expansion and measured in scfm.

	1.4 ACTION SUBMITTALS
	A. Product Data: For each type of product.
	1. Include rated capacities, operating characteristics, electrical characteristics, and furnished specialties and accessories.

	B. Shop Drawings:
	1. Include diagrams for power, signal, and control wiring.

	C. Delegated-Design Submittal: For compressed-air equipment mounting.
	1. Detail fabrication and assembly of supports.
	2. Include design calculations for selecting vibration isolators[ and seismic restraints] and for designing vibration isolation bases.


	1.5 INFORMATIONAL SUBMITTALS
	A. Seismic Qualification Certificates: For compressed-air equipment, accessories, and components, from manufacturer.
	1. Basis for Certification: Indicate whether withstand certification is based on actual test of assembled components or on calculation.
	2. Dimensioned Outline Drawings of Equipment Unit: Identify center of gravity and locate and describe mounting and anchorage provisions.
	3. Detailed description of equipment anchorage devices on which the certification is based and their installation requirements.


	1.6 CLOSEOUT SUBMITTALS
	A. Operation and Maintenance Data: For compressed-air equipment to include in emergency, operation, and maintenance manuals.

	1.7 MAINTENANCE MATERIAL SUBMITTALS
	A. Furnish extra materials that match products installed and that are packaged with protective covering for storage and identified with labels describing contents.
	1. Air-Compressor, Inlet-Air-Filter Elements: Equal to <Insert number> percent of amount installed, but no fewer than <Insert number> units.
	2. Belts: [One] [Two] <Insert number> for each belt-driven compressor.


	1.8 FIELD CONDITIONS
	A. Interruption of Existing Compressed-Air Service: Do not interrupt service to facilities occupied by Owner or others unless permitted under the following conditions and then only after arranging to provide temporary service according to requirements...
	1. Notify Owner no fewer than two days in advance of proposed interruption of compressed-air service.
	2. Do not proceed with interruption of compressed-air service without Owner's written permission.


	1.9 COORDINATION
	A. Coordinate sizes and locations of concrete bases with actual equipment provided.


	PART 2 -  PRODUCTS
	2.1 SYSTEM DESCRIPTION
	A. Electrical Components, Devices, and Accessories: Listed and labeled as defined in NFPA 70, by a qualified testing agency, and marked for intended location and application.
	B. ASME Compliance: Fabricate and label receivers to comply with ASME Boiler and Pressure Vessel Code.

	2.2 PERFORMANCE REQUIREMENTS
	A. Delegated Design: Engage a qualified professional engineer, as defined in Section 014000 "Quality Requirements," to design compressed-air equipment mounting.
	B. Seismic Performance: Compressed-air equipment shall withstand the effects of earthquake motions determined according to ASCE/SEI 7.
	1. The term "withstand" means "the unit will remain in place without separation of any parts from the device when subjected to the seismic forces specified and the unit will be fully operational after the seismic event."


	2.3 GENERAL REQUIREMENTS FOR PACKAGED AIR COMPRESSORS AND RECEIVERS
	A. General Description: Factory-assembled, -wired, -piped, and -tested; electric-motor-driven; air-cooled; continuous-duty air compressors and receivers that deliver air of quality equal to intake air.
	B. Control Panels: Automatic control station with load control and protection functions. Comply with NEMA ICS 2 and UL 508.
	1. Enclosure: NEMA ICS 6, Type 12 control panel unless otherwise indicated.
	2. Motor Controllers: Full-voltage, combination magnetic type with undervoltage release feature and motor-circuit-protector-type disconnecting means and short-circuit protective device.
	3. Control Voltage: 120-V ac or less, using integral control power transformer.
	4. Motor Overload Protection: Overload relay in each phase.
	5. Starting Devices: Hand-off-automatic selector switch in cover of control panel, plus pilot device for automatic control.
	6. Automatic control switches to [alternate lead-lag compressors for duplex] [sequence lead-lag compressors for multiplex] air compressors.
	7. Instrumentation: Include discharge-air pressure gage, air-filter maintenance indicator, hour meter, compressor discharge-air and coolant temperature gages, and control transformer.
	8. Alarm Signal Device: For connection to alarm system to indicate when backup air compressor is operating.

	C. Receivers: Steel tank constructed according to ASME Boiler and Pressure Vessel Code: Section VIII, Division 1.
	1. Pressure Rating: At least as high as highest discharge pressure of connected compressors and bearing appropriate code symbols.
	2. Interior Finish: Corrosion-resistant coating.
	3. Accessories: Include safety valve, pressure gage, drain, and pressure-reducing valve.

	D. Mounting Frame: Fabricate mounting and attachment to pressure vessel with reinforcement strong enough to resist packaged equipment movement during a seismic event when base is anchored to building structure.

	2.4 LUBRICATED, RECIPROCATING AIR COMPRESSORS
	A. Manufacturers: Subject to compliance with requirements, available manufacturers offering products that may be incorporated into the Work include, but are not limited to the following:
	1. Atlas Copco.
	2. CompAir, Ltd.
	3. Curtis-Toledo.
	4. Gardner Denver, Inc.
	5. General Air Products, Inc.
	6. Ingersoll-Rand.
	7. Kaeser Compressors, Inc.
	8. Powerex, Inc.
	9. Quincy Compressor.
	10. Saylor-Beall Manufacturing Company.

	B. Compressor(s): Lubricated, reciprocating-piston type with lubricated compression chamber and crankcase.
	1. Submerged gear-type oil pump.
	2. Oil filter.
	3. Combined high discharge-air temperature and low lubrication-oil pressure switch.
	4. Belt guard totally enclosing pulleys and belts.

	C. Capacities and Characteristics:
	1. Air Compressor(s): [One] [Two] [Three] <Insert number>; [single] [single or two] [two] stage.
	a. Intercooler between stages of two-stage units.

	2. Standard-Air Capacity of Each Air Compressor: <Insert scfm> free air.
	3. Actual-Air Capacity of Each Air Compressor: <Insert acfm> delivered.
	4. Discharge-Air Pressure: [100 psig] [125 psig] [175 psig] <Insert value>.
	5. Intake-Air Temperature: <Insert deg F>.
	6. Discharge-Air Temperature: <Insert deg F>.
	7. Mounting: [Freestanding] [Tank mounted].
	8. Motor (Each Air Compressor):
	a. Horsepower: <Insert value>.
	b. Speed: [1750] [3400] <Insert value> rpm.

	9. Electrical Characteristics:
	a. Volts: [120] [208] [240] <Insert value>.
	b. Phase(s): [Single] [Three].
	c. Hertz: [60] <Insert value>.
	d. Full-Load Amperes: <Insert value>.
	e. Minimum Circuit Ampacity: <Insert value>.
	f. Maximum Overcurrent Protection: <Insert amperage>.

	10. Receiver: ASME construction steel tank.
	a. Arrangement: [Horizontal] [Vertical].
	b. Capacity: <Insert gal. >.
	c. Interior Finish: [Epoxy] [Epoxy or galvanized] [Galvanized] <Insert coating> coating.
	d. Pressure Rating: [100 psig] [125 psig] [150 psig] [200 psig] [250 psig] <Insert value> minimum.
	e. Pressure Regulator Setting: <Insert psig>.
	f. Pressure Relief Valve Setting: <Insert psig>.
	g. Drain: [Automatic] [Manual] valve.



	2.5 OIL-FREE, RECIPROCATING AIR COMPRESSORS
	A. Manufacturers: Subject to compliance with requirements, available manufacturers offering products that may be incorporated into the Work include, but are not limited to the following:
	1. Gast Manufacturing Inc.
	2. Ingersoll-Rand.
	3. Quincy Compressor.

	B. Compressor(s): Oil-free, reciprocating-piston type with nonlubricated compression chamber, lubricated crankcase, and of construction that prohibits oil from entering compression chamber.
	1. Submerged gear-type oil pump.
	2. Oil filter.
	3. Combined high discharge-air temperature and low lubrication-oil pressure switch.
	4. Belt guard totally enclosing pulleys and belts.

	C. Capacities and Characteristics:
	1. Air Compressor(s): [One] [Two] [Three] <Insert number>; single stage.
	2. Standard-Air Capacity of Each Air Compressor: <Insert scfm> free air.
	3. Actual-Air Capacity of Each Air Compressor: <Insert acfm> delivered.
	4. Discharge-Air Pressure: [100 psig] [125 psig] [175 psig] <Insert value>.
	5. Intake-Air Temperature: <Insert deg F>.
	6. Discharge-Air Temperature: <Insert deg F>.
	7. Mounting: [Freestanding] [Tank mounted].
	8. Motor (Each Air Compressor):
	a. Horsepower: <Insert value>.
	b. Speed: [1750] [3400] <Insert value> rpm.

	9. Electrical Characteristics:
	a. Volts: <Insert value>.
	b. Phase(s): [Single] [Three].
	c. Hertz: [60] <Insert value>.
	d. Full-Load Amperes: <Insert value>.
	e. Minimum Circuit Ampacity: <Insert value>.
	f. Maximum Overcurrent Protection: <Insert amperage>.

	10. Receiver: ASME construction steel tank.
	a. Arrangement: [Horizontal] [Vertical].
	b. Capacity: <Insert gal. >.
	c. Interior Finish: [Epoxy] [Epoxy or galvanized] [Galvanized] <Insert coating> coating.
	d. Pressure Rating: [100 psig] [125 psig] [150 psig] [200 psig] [250 psig] <Insert value> minimum.
	e. Pressure Regulator Setting: <Insert psig>.
	f. Pressure Relief Valve Setting: <Insert psig>.
	g. Drain: [Automatic] [Manual] valve.



	2.6 OILLESS, RECIPROCATING AIR COMPRESSORS
	A. Manufacturers: Subject to compliance with requirements, available manufacturers offering products that may be incorporated into the Work include, but are not limited to the following:
	1. Curtis-Toledo.
	2. Gast Manufacturing Inc.
	3. General Air Products, Inc.
	4. Ingersoll-Rand.
	5. JUN-AIR USA Inc.
	6. Kaeser Compressors, Inc.
	7. Powerex, Inc.
	8. Quincy Compressor.
	9. Rietschle Thomas Sheboygan, Inc.
	10. Squire-Cogswell/Aeros Instruments, Inc.

	B. Compressor(s): Oilless (nonlubricated), reciprocating-piston type, with sealed oil-free bearings, that deliver air of quality equal to intake air.
	1. High discharge-air temperature switch.
	2. Belt guard totally enclosing pulleys and belts.

	C. Capacities and Characteristics:
	1. Air Compressor(s): [One] [Two] [Three] <Insert number>; [single] [single or two] [two] stage.
	a. Intercooler between stages of two-stage units.

	2. Standard-Air Capacity of Each Air Compressor: <Insert scfm> free air.
	3. Actual-Air Capacity of Each Air Compressor: <Insert acfm> delivered.
	4. Discharge-Air Pressure: [100 psig] [125 psig] [175 psig] <Insert value>.
	5. Intake-Air Temperature: <Insert deg F>.
	6. Discharge-Air Temperature: <Insert deg F>.
	7. Mounting: [Freestanding] [Tank mounted].
	8. Motor (Each Air Compressor):
	a. Horsepower: <Insert value>.
	b. Speed: [1750] [3400] <Insert value> rpm.

	9. Electrical Characteristics:
	a. Volts: <Insert value>.
	b. Phase(s): [Single] [Three].
	c. Hertz: [60] <Insert value>.
	d. Full-Load Amperes: <Insert value>.
	e. Minimum Circuit Ampacity: <Insert value>.
	f. Maximum Overcurrent Protection: <Insert amperage>.

	10. Receiver: ASME construction steel tank.
	a. Arrangement: [Horizontal] [Vertical].
	b. Capacity: <Insert gal. >.
	c. Interior Finish: [Epoxy] [Epoxy or galvanized] [Galvanized] <Insert coating> coating.
	d. Pressure Rating: [100 psig] [125 psig] [150 psig] [200 psig] [250 psig] <Insert value> minimum.
	e. Pressure Regulator Setting: <Insert psig>.
	f. Pressure Relief Valve Setting: <Insert psig>.
	g. Drain: [Automatic] [Manual] valve.



	2.7 OIL-FREE, ROTARY-SCREW AIR COMPRESSORS
	A. Manufacturers: Subject to compliance with requirements, available manufacturers offering products that may be incorporated into the Work include, but are not limited to the following:
	1. Atlas Copco.
	2. CompAir, Ltd.
	3. Gardner Denver, Inc.
	4. Ingersoll-Rand.

	B. Compressor(s): Oil-free, rotary-screw type with nonlubricated helical screws and lubricated gear box, and of construction that prohibits oil from entering compression chamber.
	1. Coupling: Nonlubricated, flexible type.
	2. Cooling/Lubrication System: Unit-mounted, air-cooled exchanger package prepiped to unit; with air pressure circulation system with coolant stop valve, full-flow coolant filter, and thermal bypass valve.
	3. Air Filter: Dry type, with maintenance indicator and cleanable, replaceable filter element.
	4. Air/Coolant Receiver and Separation System: 150-psig-rated steel tank with ASME safety valve, coolant-level gage, multistage air-coolant separator element, minimum pressure valve, blowdown valve, discharge check valve, coolant stop valve, full-flow...
	5. Capacity Control: Capacity modulation between zero and 100 percent air delivery, with operating pressures between 50 and 100 psig. Include necessary control to hold constant pressure. When air demand is zero, unload compressor by using pressure swi...

	C. Capacities and Characteristics:
	1. Air Compressor(s): [One] [Two] <Insert number>; single stage.
	2. Standard-Air Capacity of Each Air Compressor: <Insert scfm> free air.
	3. Actual-Air Capacity of Each Air Compressor: <Insert acfm> delivered.
	4. Discharge-Air Pressure: [100 psig] [125 psig] [175 psig] <Insert value>.
	5. Intake-Air Temperature: <Insert deg F>.
	6. Discharge-Air Temperature: <Insert deg F>.
	7. Motor (Each Air Compressor):
	a. Horsepower: <Insert value>.
	b. Speed: [1750] [3400] <Insert value> rpm.

	8. Electrical Characteristics:
	a. Volts: <Insert value>.
	b. Phase(s): [Single] [Three].
	c. Hertz: [60] <Insert value>.
	d. Full-Load Amperes: <Insert value>.
	e. Minimum Circuit Ampacity: <Insert value>.
	f. Maximum Overcurrent Protection: <Insert amperage>.

	9. Receiver: ASME construction steel tank.
	a. Arrangement: [Horizontal] [Vertical].
	b. Capacity: <Insert gal. >.
	c. Interior Finish: [Epoxy] [Epoxy or galvanized] [Galvanized] <Insert coating> coating.
	d. Pressure Rating: [100 psig] [125 psig] [150 psig] [200 psig] <Insert value> minimum.
	e. Pressure Regulator Setting: <Insert psig>.
	f. Pressure Relief Valve Setting: <Insert psig>.
	g. Drain: [Automatic] [Manual] valve.

	10. Enclosure: Steel with sound-attenuating material lining.


	2.8 OIL-FLOODED, ROTARY-SCREW AIR COMPRESSORS
	A. Manufacturers: Subject to compliance with requirements, available manufacturers offering products that may be incorporated into the Work include, but are not limited to the following:
	1. Atlas Copco.
	2. CompAir, Ltd.
	3. Gardner Denver, Inc.
	4. Ingersoll-Rand.
	5. Kaeser Compressors, Inc.
	6. Quincy Compressor.
	7. Sullair Corporation.

	B. Compressor(s): Oil-flooded, rotary-screw type with lubricated helical screws and lubricated gear box.
	1. Coupling: Nonlubricated, flexible type.
	2. Cooling/Lubrication System: Unit-mounted, air-cooled exchanger package prepiped to unit; with air pressure circulation system with coolant stop valve, full-flow coolant filter, and thermal bypass valve.
	3. Air Filter: Dry type, with maintenance indicator and cleanable, replaceable filter element.
	4. Air/Coolant Receiver and Separation System: 150-psig-rated steel tank with ASME safety valve, coolant-level gage, multistage air-coolant separator element, minimum pressure valve, blowdown valve, discharge check valve, coolant stop valve, full-flow...
	5. Capacity Control: Capacity modulation between zero and 100 percent air delivery, with operating pressures between 50 and 100 psig. Include necessary control to hold constant pressure. When air demand is zero, unload compressor by using pressure swi...

	C. Capacities and Characteristics:
	1. Air Compressor(s): [One] [Two] <Insert number>; [single] [single or two] [two] stage.
	2. Standard-Air Capacity of Each Air Compressor: <Insert scfm> free air.
	3. Actual-Air Capacity of Each Air Compressor: <Insert acfm> delivered.
	4. Discharge-Air Pressure: [100 psig] [125 psig] [175 psig] [200 psig] <Insert value>.
	5. Intake-Air Temperature: <Insert deg F>.
	6. Discharge-Air Temperature: <Insert deg F>.
	7. Motor (Each Air Compressor):
	a. Horsepower: <Insert value>.
	b. Speed: [1750] [3400] <Insert value> rpm.

	8. Electrical Characteristics:
	a. Volts: <Insert value>.
	b. Phase(s): [Single] [Three].
	c. Hertz: [60] <Insert value>.
	d. Full-Load Amperes: <Insert value>.
	e. Minimum Circuit Ampacity: <Insert value>.
	f. Maximum Overcurrent Protection: <Insert amperage>.

	9. Receiver: ASME construction steel tank.
	a. Arrangement: [Horizontal] [Vertical].
	b. Capacity: <Insert gal. >.
	c. Interior Finish: [Epoxy] [Epoxy or galvanized] [Galvanized] <Insert coating> coating.
	d. Pressure Rating: [100 psig] [125 psig] [150 psig] [200 psig] [250 psig] <Insert value> minimum.
	e. Pressure Regulator Setting: <Insert psig>.
	f. Pressure Relief Valve Setting: <Insert psig>.
	g. Drain: [Automatic] [Manual] valve.

	10. Enclosure: Steel with sound-attenuating material lining.


	2.9 OIL-FREE, ROTARY, SLIDING-VANE AIR COMPRESSORS
	A. Manufacturers: Subject to compliance with requirements, available manufacturers offering products that may be incorporated into the Work include, but are not limited to the following:
	1. Becker Pumps Corp.
	2. Gast Manufacturing Inc.

	B. Compressor(s): Oil-free, nonpulsating, rotary, sliding-vane type with nonlubricated sliding vanes.
	1. Cleanable inlet screens.
	2. Outlet silencers on discharge connections.

	C. Capacities and Characteristics:
	1. Air Compressor(s): [One] [Two] <Insert number>; single stage.
	2. Standard-Air Capacity of Each Air Compressor: <Insert scfm> free air.
	3. Actual-Air Capacity of Each Air Compressor: <Insert acfm> delivered.
	4. Discharge-Air Pressure: [15 psig] [20 psig] [25 psig] <Insert value>.
	5. Intake-Air Temperature: <Insert deg F>.
	6. Discharge-Air Temperature: <Insert deg F>.
	7. Mounting: [Freestanding] [Tank mounted].
	8. Motor (Each Air Compressor):
	a. Horsepower: <Insert value>.
	b. Speed: [1750] [3400] <Insert value> rpm.

	9. Electrical Characteristics:
	a. Volts: <Insert value>.
	b. Phase(s): [Single] [Three].
	c. Hertz: [60] <Insert value>.
	d. Full-Load Amperes: <Insert value>.
	e. Minimum Circuit Ampacity: <Insert value>.
	f. Maximum Overcurrent Protection: <Insert amperage>.

	10. Receiver: ASME construction steel tank.
	a. Arrangement: [Horizontal] [Vertical].
	b. Capacity: <Insert gal. >.
	c. Interior Finish: [Epoxy] [Epoxy or galvanized] [Galvanized] <Insert coating> coating.
	d. Pressure Rating: [100 psig] <Insert value> minimum.
	e. Pressure Regulator Setting: <Insert psig>.
	f. Pressure Relief Valve Setting: <Insert psig>.
	g. Drain: [Automatic] [Manual] valve.



	2.10 OIL-SEALED, ROTARY, SLIDING-VANE AIR COMPRESSORS
	A. Manufacturers: Subject to compliance with requirements, available manufacturers offering products that may be incorporated into the Work include, but are not limited to the following:
	1. Becker Pumps Corp.
	2. CompAir, Ltd.
	3. Davey Compressor Company.
	4. Gast Manufacturing Inc.

	B. Compressor(s): Nonpulsating, rotary, sliding-vane type with oil-sealed sliding vanes.
	1. Cleanable inlet screens.
	2. Outlet silencers and oil-mist separators on discharge connections.

	C. Capacities and Characteristics:
	1. Air Compressor(s): [One] [Two] <Insert number>; single stage.
	2. Standard-Air Capacity of Each Air Compressor: <Insert scfm> free air.
	3. Actual-Air Capacity of Each Air Compressor: <Insert acfm> delivered.
	4. Discharge-Air Pressure: [20 psig] [25 psig] [30 psig] [100 psig] [125 psig] <Insert value>.
	5. Intake-Air Temperature: <Insert deg F>.
	6. Discharge-Air Temperature: <Insert deg F>.
	7. Mounting: [Freestanding] [Tank mounted].
	8. Motor (Each Air Compressor):
	a. Horsepower: <Insert value>.
	b. Speed: [1750] [3400] <Insert value> rpm.

	9. Electrical Characteristics:
	a. Volts: <Insert value>.
	b. Phase(s): [Single] [Three].
	c. Hertz: [60] <Insert value>.
	d. Full-Load Amperes: <Insert value>.
	e. Minimum Circuit Ampacity: <Insert value>.
	f. Maximum Overcurrent Protection: <Insert amperage>.

	10. Receiver: ASME construction steel tank.
	a. Arrangement: [Horizontal] [Vertical].
	b. Capacity: <Insert gal. >.
	c. Interior Finish: [Epoxy] [Epoxy or galvanized] [Galvanized] <Insert coating> coating.
	d. Pressure Rating: [100 psig] [125 psig] [150 psig] <Insert value> minimum.
	e. Pressure Regulator Setting: <Insert psig>.
	f. Pressure Relief Valve Setting: <Insert psig>.
	g. Drain: [Automatic] [Manual] valve.



	2.11 INLET-AIR FILTERS
	A. Description: Combination inlet-air filter-silencer, suitable for remote installation, for each air compressor.
	1. Construction: Weatherproof housing for replaceable, dry-type filter element, with silencer tubes or other method of sound reduction.
	2. Capacity: Match capacity of air compressor, with filter having collection efficiency of 99 percent retention of particles larger than 10 micrometers.

	B. Description: Combination inlet-air filter-silencer, suitable for remote installation, for multiple air compressors.
	1. Construction: Weatherproof housing for replaceable, dry-type filter element, with silencer tubes or other method of sound reduction.
	2. Capacity: Match total capacity of connected air compressors, with filter having collection efficiency of 99 percent retention of particles larger than 10 micrometers.


	2.12 AIR-COOLED, COMPRESSED-AIR AFTERCOOLERS
	A. Manufacturers: Subject to compliance with requirements, available manufacturers offering products that may be incorporated into the Work include, but are not limited to the following:
	1. Air/Tak, Inc.
	2. Arrow Pneumatics, Inc.
	3. Curtis-Toledo.
	4. FS-Curtis Air Compressors.
	5. Gardner Denver, Inc.
	6. Hankison International.
	7. Ingersoll-Rand.
	8. McIntire Company.
	9. Pneumatech Inc.
	10. SPX Hankison.
	11. Saylor-Beall Manufacturing Company.
	12. Van Air Systems, Inc.
	13. Zeks Compressed Air Solutions.

	B. Description: Electric-motor-driven, fan-operation, finned-tube unit; rated at [250 psig] <Insert value> and leak tested at 350-psig minimum air pressure; in capacities indicated. Size units to cool compressed air in compressor-rated capacities to [...
	C. Capacities and Characteristics:
	1. Standard-Air Capacity of Each Aftercooler: <Insert scfm> free air.
	2. Pressure: <Insert psig>.
	3. Entering, Compressed-Air Temperature: <Insert deg F>.
	4. Leaving, Compressed-Air Temperature: <Insert deg F>.
	5. Ambient-Air Temperature: <Insert deg F>.
	6. Maximum Compressed-Air-Pressure Drop: <Insert psig>.
	7. Motor Horsepower: <Insert value>.
	8. Electrical Characteristics:
	a. Volts: <Insert value>.
	b. Phase(s): [Single] [Three].
	c. Hertz: [60] <Insert value>.
	d. Full-Load Amperes: <Insert value>.
	e. Minimum Circuit Ampacity: <Insert value>.
	f. Maximum Overcurrent Protection: <Insert amperage>.



	2.13 Water-Cooled, Compressed-Air Aftercoolers
	A. Manufacturers: Subject to compliance with requirements, available manufacturers offering products that may be incorporated into the Work include, but are not limited to the following:
	1. Air/Tak, Inc.
	2. Arrow Pneumatics, Inc.
	3. Curtis-Toledo.
	4. Gardner Denver, Inc.
	5. Hankison International.
	6. Ingersoll-Rand.
	7. McIntire Company.
	8. Pneumatech Inc.
	9. SPX Hankison.
	10. Saylor-Beall Manufacturing Company.
	11. Van Air Systems, Inc.
	12. Zeks Compressed Air Solutions.

	B. Description: Shell-and-tube unit, rated at [250 psig] <Insert value> and leak tested at 350-psig minimum air pressure, in capacities indicated. Include moisture separator and automatic drain.
	C. Capacities and Characteristics:
	1. Standard-Air Capacity of Each Aftercooler: <Insert scfm> free air.
	2. Pressure: <Insert psig>.
	3. Entering-Water Temperature: <Insert deg F>.
	4. Water Flow: <Insert gpm>.
	5. Entering, Compressed-Air Temperature: <Insert deg F>.
	6. Leaving, Compressed-Air Temperature: <Insert deg F>.


	2.14 REFRIGERANT COMPRESSED-AIR DRYERS
	A. Manufacturers: Subject to compliance with requirements, available manufacturers offering products that may be incorporated into the Work include, but are not limited to the following:
	1. Air/Tak, Inc.
	2. Arrow Pneumatics, Inc.
	3. Atlas Copco.
	4. Curtis-Toledo.
	5. Domnick Hunter Limited.
	6. Donaldson Company, Inc.
	7. Hankison International.
	8. Ingersoll-Rand.
	9. Kaeser Compressors, Inc.
	10. McIntire Company.
	11. Numatics, Incorporated.
	12. Pioneer Air Systems, Inc.
	13. Pneumatech Inc.
	14. SPX Air Treatment.
	15. Van Air Systems, Inc.
	16. Wilkerson Operations.
	17. Zeks Compressed Air Solutions.

	B. Description: Noncycling, air-cooled, electric-motor-driven unit with steel enclosure and capability to deliver 35 deg F, 100-psig air at dew point. Include automatic ejection of condensate from airstream, step-down transformers, disconnect switches...
	C. Capacities and Characteristics:
	1. Standard-Air Capacity of Each Compressed-Air Dryer: <Insert scfm> free air.
	2. Pressure: <Insert psig>.
	3. Entering-Air Temperature: <Insert deg F>.
	4. Leaving-Air Temperature: <Insert deg F>.
	5. Leaving-Air Dew Point Temperature: <Insert deg F>.
	6. Ambient-Air Temperature: <Insert deg F>.
	7. Maximum Air-Pressure Drop: <Insert psig>.
	8. Inlet Filter: [5] <Insert number> micrometers.
	9. Outlet Filter: [1] <Insert number> micrometer(s).
	10. Motor Horsepower: <Insert value>.
	11. Electrical Characteristics:
	a. Volts: <Insert value>.
	b. Phase(s): [Single] [Three].
	c. Hertz: [60] <Insert value>.
	d. Full-Load Amperes: <Insert value>.
	e. Minimum Circuit Ampacity: <Insert value>.
	f. Maximum Overcurrent Protection: <Insert amperage>.



	2.15 DESICCANT COMPRESSED-AIR DRYERS
	A. Manufacturers: Subject to compliance with requirements, available manufacturers offering products that may be incorporated into the Work include, but are not limited to the following:
	1. Air/Tak, Inc.
	2. Domnick Hunter Limited.
	3. Donaldson Company, Inc.
	4. Hankison International.
	5. Ingersoll-Rand.
	6. Kaeser Compressors, Inc.
	7. Numatics, Incorporated.
	8. Pioneer Air Systems, Inc.
	9. Pneumatech Inc.
	10. SPX Air Treatment.
	11. Van Air Systems, Inc.
	12. Wilkerson Operations.
	13. Zeks Compressed Air Solutions.

	B. Description: Twin-tower unit with purge system, mufflers, and capability to deliver [plus 10 deg F, 100-psig] <Insert values> air at dew point. Include dew point controlled purge, step-down transformers, disconnect switches, inlet and outlet pressu...
	C. Capacities and Characteristics:
	1. Standard-Air Capacity of Each Compressed-Air Dryer: <Insert scfm> free air.
	2. Pressure: <Insert psig>.
	3. Entering-Air Temperature: <Insert deg F>.
	4. Leaving-Air Temperature: <Insert deg F>.
	5. Leaving-Air Dew Point Temperature: <Insert deg F>.
	6. Ambient-Air Temperature: <Insert deg F>.
	7. Maximum Air-Pressure Drop: <Insert psig>.
	8. Inlet Filter: [5] <Insert number> micrometers.
	9. Outlet Filter: [1] <Insert number> micrometer(s).
	10. Electrical Characteristics:
	a. Volts: <Insert value>.
	b. Phase(s): [Single] [Three].
	c. Hertz: [60] <Insert value>.
	d. Full-Load Amperes: <Insert value>.
	e. Minimum Circuit Ampacity: <Insert value>.
	f. Maximum Overcurrent Protection: <Insert amperage>.



	2.16 COMPUTER INTERFACE CABINET
	A. Description:
	1. Wall mounting.
	2. Welded steel with white enamel finish.
	3. Gasketed door.
	4. Grounding device.
	5. Factory-installed, signal circuit boards.
	6. Power transformer.
	7. Circuit breaker.
	8. Wiring terminal board.
	9. Internal wiring capable of interfacing [20] <Insert number> alarm signals.


	2.17 MOTORS
	A. Comply with NEMA designation, temperature rating, service factor, and efficiency requirements for motors specified in Section 220513 "Common Motor Requirements for Plumbing Equipment."
	1. Enclosure: [Open, dripproof] [Totally enclosed, fan cooled] [Totally enclosed, air over] [Open, externally ventilated] [Totally enclosed, nonventilated] [Severe duty] [Explosion proof] [Dust-ignition-proof machine].
	2. Motor Sizes: Minimum size as indicated. If not indicated, large enough so driven load does not require motor to operate in service factor range above 1.0.

	B. <Insert unique motor characteristics>.


	PART 3 -  EXECUTION
	3.1 EQUIPMENT INSTALLATION
	A. Equipment Mounting:
	1. Install air compressors[ and aftercoolers] [ and air dryers] [, aftercoolers, and air dryers] on cast-in-place concrete equipment base(s). Comply with requirements for equipment bases and foundations specified in Section 033000 "Cast-in-Place Concr...
	2. Install [water-cooled, compressed-air aftercoolers] [and] [desiccant compressed-air dryers] on cast-in-place concrete equipment base(s). Comply with requirements for equipment bases and foundations specified in Section 033000 "Cast-in-Place Concrete."
	3. Comply with requirements for vibration isolation and seismic control devices specified in Section 220548 "Vibration and Seismic Controls for Plumbing Piping and Equipment"
	4. Comply with requirements for vibration isolation devices specified in Section 220548.13 "Vibration Controls for Plumbing Piping and Equipment."

	B. Install compressed-air equipment anchored to substrate.
	C. Arrange equipment so controls and devices are accessible for servicing.
	D. Maintain manufacturer's recommended clearances for service and maintenance.
	E. Install the following devices on compressed-air equipment:
	1. Thermometer, Pressure Gage, and Safety Valve: Install on each compressed-air receiver.
	2. Pressure Regulators: Install downstream from air compressors[ and dryers].
	3. Automatic Drain Valves: Install on aftercoolers, receivers, and dryers. Discharge condensate over nearest floor drain.


	3.2 CONNECTIONS
	A. Comply with requirements for piping specified in Section 221513 "General-Service Compressed-Air Piping." Drawings indicate general arrangement of piping, fittings, and specialties.
	B. Where installing piping adjacent to machine, allow space for service and maintenance.

	3.3 IDENTIFICATION
	A. Identify general-service air compressors and components. Comply with requirements for identification specified in Section 220553 "Identification for Plumbing Piping and Equipment."

	3.4 STARTUP SERVICE
	A. [Engage a factory-authorized service representative to perform] [Perform] startup service.
	1. Complete installation and startup checks according to manufacturer's written instructions.
	2. Check for lubricating oil in lubricated-type equipment.
	3. Check belt drives for proper tension.
	4. Verify that air-compressor inlet filters and piping are clear.
	5. Check for equipment vibration-control supports and flexible pipe connectors, and verify that equipment is properly attached to substrate.
	6. Check safety valves for correct settings. Ensure that settings are higher than air-compressor discharge pressure, but not higher than rating of system components.
	7. Check for proper seismic restraints.
	8. Drain receiver tanks.
	9. Operational Test: After electrical circuitry has been energized, start units to confirm proper motor rotation and unit operation.
	10. Test and adjust controls and safeties.


	3.5 DEMONSTRATION
	A. [Engage a factory-authorized service representative to train] [Train] Owner's maintenance personnel to adjust, operate, and maintain air compressors[ and aftercoolers][ and air dryers] [, aftercoolers, and air dryers].



	223400 FL - Fuel-Fired, Domestic-Water Heaters
	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. Section Includes:
	1. Commercial, atmospheric, gas-fired, storage, domestic-water heaters.
	2. Commercial, power-burner, gas-fired, storage, domestic-water heaters.
	3. Commercial, power-vent, gas-fired, storage, domestic-water heaters.
	4. Commercial, direct-vent, gas-fired, storage, domestic-water heater.
	5. Commercial, gas-fired, high-efficiency, storage, domestic-water heaters.
	6. Commercial, coil-type, finned-tube, gas-fired, domestic-water heaters.
	7. Commercial, grid-type, finned-tube, gas-fired, domestic-water heaters.
	8. Gas-fired, tankless, domestic-water heaters.
	9. Residential, atmospheric, gas-fired, storage, domestic-water heaters.
	10. Residential, direct-vent, gas-fired, storage, domestic-water heaters.
	11. Residential, power-vent, gas-fired, storage, domestic-water heaters.
	12. Commercial, oil-fired, storage, domestic-water heaters.
	13. Commercial, large-volume, oil-fired, domestic-water heaters.
	14. Residential, oil-fired, storage, domestic-water heaters.
	15. Commercial, gas- and oil-fired, domestic-water heaters.
	16. Domestic-water heater accessories.


	1.3 ACTION SUBMITTALS
	A. Product Data: For each type of product.[ Include rated capacities, operating characteristics, electrical characteristics, and furnished specialties and accessories.]
	B. Sustainable Design Submittals:
	1. <Double click to insert sustainable design text for water heaters.>

	C. Shop Drawings:
	1. Include diagrams for power, signal, and control wiring.


	1.4 INFORMATIONAL SUBMITTALS
	A. Coordination Drawings: Equipment room drawing or BIM model, drawn to scale, on which the items described in this Section are shown and coordinated with all building trades.
	B. Seismic Qualification Data: Certificates, for fuel-fired, domestic-water heaters, accessories, and components, from manufacturer.
	1. Basis for Certification: Indicate whether withstand certification is based on actual test of assembled components or on calculation.
	2. Dimensioned Outline Drawings of Equipment Unit: Identify center of gravity and locate and describe mounting and anchorage provisions.
	3. Detailed description of equipment anchorage devices on which the certification is based and their installation requirements.

	C. Product Certificates: For each type of [commercial, gas-fired,] [gas-fired, tankless,] [residential, gas-fired,] [commercial, oil-fired,] [residential, oil-fired,] [and] [commercial, gas- and oil-fired,] domestic-water heater.
	D. Domestic-Water Heater Labeling: Certified and labeled by testing agency acceptable to authorities having jurisdiction.
	E. Source quality-control reports.
	F. Field quality-control reports.
	G. Sample Warranty: For special warranty.

	1.5 CLOSEOUT SUBMITTALS
	A. Operation and Maintenance Data: For fuel-fired, domestic-water heaters to include in emergency, operation, and maintenance manuals.

	1.6 COORDINATION
	A. Coordinate sizes and locations of concrete bases with actual equipment provided.

	1.7 WARRANTY
	A. Special Warranty: Manufacturer agrees to repair or replace components of fuel-fired, domestic-water heaters that fail in materials or workmanship within specified warranty period.
	1. Failures include, but are not limited to, the following:
	a. Structural failures including storage tank and supports.
	b. Faulty operation of controls.
	c. Deterioration of metals, metal finishes, and other materials beyond normal use.

	2. Warranty Periods: From date of Substantial Completion.
	a. Commercial, Gas-Fired, Storage, Domestic-Water Heaters:
	1) Storage Tank: [Three] [Five] <Insert number> years.
	2) Controls and Other Components: [One] [Two] <Insert number> year(s).

	b. Commercial, Finned-Tube, Gas-Fired, Domestic-Water Heaters:
	1) Heat Exchanger: [Three] [Five] <Insert number> years.
	2) Controls and Other Components: [One] [Two] <Insert number> year(s).
	3) Separate Hot-Water Storage Tanks: [Three] [Five] <Insert number> years.

	c. Gas-Fired, Tankless, Domestic-Water Heaters:
	1) Heat Exchanger: [Five] <Insert number> years.
	2) Controls and Other Components: [Three] <Insert number> years.

	d. Residential, Gas-Fired, Storage, Domestic-Water Heaters:
	1) Storage Tank: [Five] [Six] <Insert number> years.
	2) Controls and Other Components: [Two] [Three] <Insert number> years.

	e. Commercial, Oil-Fired, Domestic-Water Heaters:
	1) Storage Tank: [Three] [Five] <Insert number> years.
	2) Burner: [One] [Two] <Insert number> year(s).
	3) Controls and Other Components: [One] [Two] [Three] <Insert number> year(s).

	f. Residential, Oil-Fired, Storage, Domestic-Water Heaters:
	1) Storage Tank: [Five] [Six] <Insert number> years.
	2) Burner: [One] [Two] <Insert number> year(s).
	3) Controls and Other Components: [Two] [Three] <Insert number> years.

	g. Commercial, Gas- and Oil-Fired, Domestic-Water Heaters:
	1) Storage Tank: [Three] [Five] <Insert number> years.
	2) Burner: [One] [Two] <Insert number> year(s).
	3) Controls and Other Components: [Two] [Three] <Insert number> years.

	h. Expansion Tanks: [Five] <Insert number> years.




	PART 2 -  PRODUCTS
	2.1 PERFORMANCE REQUIREMENTS
	A. Electrical Components, Devices, and Accessories: Listed and labeled as defined in NFPA 70, by an NRTL, and marked for intended location and use.
	B. Seismic Performance: Commercial domestic-water heaters shall withstand the effects of earthquake motions determined in accordance with [ASCE/SEI 7] <Insert requirement>.
	1. The term "withstand" means "the unit will remain in place without separation of any parts from the device when subjected to the seismic forces specified[ and the unit will be fully operational after the seismic event]."
	2. Component Importance Factor: [1.5] [1.0].
	3. <Insert requirements for Component Amplification Factor and Component Response Modification Factor>.

	C. ASHRAE/IES Compliance: Fabricate and label fuel-fired, domestic-water heaters to comply with ASHRAE/IES 90.1.
	1. <Double click to insert sustainable design text for additional requirement for water efficiency.>

	D. ASME Compliance:
	1. Where ASME-code construction is indicated, fabricate and label commercial, domestic-water heater storage tanks to comply with ASME Boiler and Pressure Vessel Code: Section VIII, Division 1.
	2. Where ASME-code construction is indicated, fabricate and label commercial, finned-tube, domestic-water heaters to comply with ASME Boiler and Pressure Vessel Code: Section IV.

	E. NSF Compliance: Fabricate and label equipment components that will be in contact with potable water to comply with NSF 61 and NSF 372.

	2.2 COMMERCIAL, GAS-FIRED, STORAGE, DOMESTIC-WATER HEATERS
	A. Commercial, Atmospheric, Gas-Fired, Storage, Domestic-Water Heaters:
	1. <Double click here to find, evaluate, and insert list of manufacturers and products.>
	2. Source Limitations: Obtain domestic-water heaters from single source from single manufacturer.
	3. Standard: ANSI Z21.10.3/CSA 4.3.
	4. Storage-Tank Construction: [Non-]ASME-code steel with [150-psig] <Insert value> working-pressure rating.
	a. Tappings: Factory fabricated of materials compatible with tank. Attach tappings to tank before testing.
	1) NPS 2 and Smaller: Threaded ends in accordance with ASME B1.20.1.
	2) NPS 2-1/2 and Larger: Flanged ends in accordance with ASME B16.5 for steel and stainless steel flanges and in accordance with ASME B16.24 for copper and copper-alloy flanges.

	b. Interior Finish: Comply with NSF 61 and NSF 372 barrier materials for potable-water tank linings, including extending finish into and through tank fittings and outlets.
	c. Lining: [Cement] [Glass] [Nickel plate] [Phenolic coating] [Sheet copper] <Insert material> complying with NSF 61 and NSF 372 barrier materials for potable-water tank linings, including extending lining into and through tank fittings and outlets.

	5. Factory-Installed, Storage-Tank Appurtenances:
	a. Anode Rod: Replaceable magnesium.
	b. Dip Tube: Required unless cold-water inlet is near bottom of tank.
	c. Drain Valve: Corrosion-resistant metal with hose-end connection.
	d. Insulation: Comply with ASHRAE/IES 90.1. Surround entire storage tank except connections and controls.
	e. Jacket: Steel with enameled finish.
	f. Burner: For use with atmospheric, gas-fired, domestic-water heaters and [natural-gas] [LP-gas] <Insert fuel gas> fuel.
	g. Ignition: Standing pilot or ANSI Z21.20/CSA C22.2 No. 60730-2-5, electric, automatic, gas-ignition system.
	h. Temperature Control: Adjustable thermostat.
	i. Safety Controls: Automatic, high-temperature-limit and low-water cutoff devices or systems.
	j. Combination Temperature-and-Pressure Relief Valves: ANSI Z21.22/CSA 4.4. Include one or more relief valves with total relieving capacity at least as great as heat input, and include pressure setting less than working-pressure rating of domestic-wat...

	6. Special Requirements: NSF 5 construction.
	7. Draft Hood: Draft diverter, complying with ANSI Z21.12.
	8. Automatic Damper: ANSI Z21.66/CSA 6.14, [electrically operated] [mechanically activated] [thermally activated], automatic-vent-damper device with size matching draft hood.

	B. Commercial, Power-Burner, Gas-Fired, Storage, Domestic-Water Heaters:
	1. <Double click here to find, evaluate, and insert list of manufacturers and products.>
	2. Source Limitations: Obtain domestic-water heaters from single source from single manufacturer.
	3. Standard: ANSI Z21.10.3/CSA 4.3.
	4. Storage-Tank Construction: [Non-]ASME-code steel with [150-psig] <Insert value> working-pressure rating.
	a. Tappings: Factory fabricated of materials compatible with tank. Attach tappings to tank before testing.
	1) NPS 2 and Smaller: Threaded ends in accordance with ASME B1.20.1.
	2) NPS 2-1/2 and Larger: Flanged ends in accordance with ASME B16.5 for steel and stainless steel flanges and in accordance with ASME B16.24 for copper and copper-alloy flanges.

	b. Interior Finish: Comply with NSF 61 and NSF 372 barrier materials for potable-water tank linings, including extending finish into and through tank fittings and outlets.
	c. Lining: [Cement] [Glass] [Nickel plate] [Phenolic coating] [Sheet copper] <Insert material> complying with NSF 61 and NSF 372 barrier materials for potable-water tank linings, including extending lining into and through tank fittings and outlets.

	5. Factory-Installed, Storage-Tank Appurtenances:
	a. Anode Rod: Replaceable magnesium.
	b. Dip Tube: Required unless cold-water inlet is near bottom of tank.
	c. Drain Valve: Corrosion-resistant metal with hose-end connection.
	d. Insulation: Comply with ASHRAE/IES 90.1. Surround entire storage tank except connections and controls.
	e. Jacket: Steel with enameled finish.
	f. Burner: UL 795 for power-burner, gas-fired, domestic-water heaters and [natural-gas] [LP-gas] <Insert fuel gas> fuel.
	g. Automatic Ignition: ANSI Z21.20/CSA C22.2 No. 60730-2-5, electric, automatic, gas-ignition system.
	h. Temperature Control: Adjustable thermostat.
	i. Safety Controls: Automatic, high-temperature-limit and low-water cutoff devices or systems.
	j. Combination Temperature-and-Pressure Relief Valves: ANSI Z21.22/CSA 4.4. Include one or more relief valves with total relieving capacity at least as great as heat input, and include pressure setting less than working-pressure rating of domestic-wat...

	6. Special Requirements: NSF 5 construction.
	7. Draft Hood: [Draft diverter, complying with ANSI Z21.12] <Insert different hood or other arrangement>.

	C. Commercial, Power-Vent, Gas-Fired, Storage, Domestic-Water Heaters:
	1. <Double click here to find, evaluate, and insert list of manufacturers and products.>
	2. Source Limitations: Obtain domestic-water heaters from single source from single manufacturer.
	3. Standard: ANSI Z21.10.3/CSA 4.3.
	4. Storage-Tank Construction: [Non-]ASME-code steel with [150-psig] <Insert value> working-pressure rating.
	a. Tappings: Factory fabricated of materials compatible with tank. Attach tappings to tank before testing.
	1) NPS 2 and Smaller: Threaded ends in accordance with ASME B1.20.1.
	2) NPS 2-1/2 and Larger: Flanged ends in accordance with ASME B16.5 for steel and stainless steel flanges and in accordance with ASME B16.24 for copper and copper-alloy flanges.

	b. Interior Finish: Comply with NSF 61 and NSF 372 barrier materials for potable-water tank linings, including extending finish into and through tank fittings and outlets.
	c. Lining: [Cement] [Glass] [Nickel plate] [Phenolic coating] [Sheet copper] <Insert material> complying with NSF 61 and NSF 372 barrier materials for potable-water tank linings, including extending lining into and through tank fittings and outlets.

	5. Factory-Installed, Storage-Tank Appurtenances:
	a. Anode Rod: Replaceable magnesium.
	b. Dip Tube: Required unless cold-water inlet is near bottom of tank.
	c. Drain Valve: Corrosion-resistant metal with hose-end connection.
	d. Insulation: Comply with ASHRAE/IES 90.1. Surround entire storage tank except connections and controls.
	e. Jacket: Steel with enameled finish.
	f. Burner: For use with power-vent, gas-fired, domestic-water heaters and [natural-gas] [LP-gas] <Insert fuel gas> fuel.
	g. Automatic Ignition: ANSI Z21.20/CSA C22.2 No. 60730-2-5, electric, automatic, gas-ignition system.
	h. Temperature Control: Adjustable thermostat.
	i. Safety Controls: Automatic, high-temperature-limit and low-water cutoff devices or systems.
	j. Combination Temperature-and-Pressure Relief Valves: ANSI Z21.22/CSA 4.4. Include one or more relief valves with total relieving capacity at least as great as heat input, and include pressure setting less than working-pressure rating of domestic-wat...

	6. Special Requirements: NSF 5 construction.
	7. Power-Vent System: Exhaust fan, interlocked with burner.

	D. Commercial, Direct-Vent, Gas-Fired, Storage, Domestic-Water Heaters:
	1. <Double click here to find, evaluate, and insert list of manufacturers and products.>
	2. Source Limitations: Obtain domestic-water heaters from single source from single manufacturer.
	3. Standard: ANSI Z21.10.1/CSA 4.1.
	4. Storage-Tank Construction: Steel.
	a. Tappings: ASME B1.20.1 pipe thread.
	b. Pressure Rating: 150 psig.
	c. Interior Finish: Comply with NSF 61 and NSF 372 barrier materials for potable-water tank linings, including extending lining material into tappings.

	5. Factory-Installed Storage-Tank Appurtenances:
	a. Anode Rod: Replaceable magnesium.
	b. Dip Tube: Required unless cold-water inlet is near bottom of tank.
	c. Drain Valve: Corrosion-resistant metal with hose-end connection.
	d. Insulation: Comply with ASHRAE/IES 90.1.
	e. Jacket: Steel with enameled finish.
	f. Heat-Trap Fittings: Inlet type in cold-water inlet and outlet type in hot-water outlet.
	g. Burner: For use with direct-vent, gas-fired, domestic-water heaters and [natural-gas] [LP-gas] <Insert fuel gas> fuel.
	h. Ignition: Standing pilot or ANSI Z21.20/CSA C22.2 No. 60730-2-5, electric, automatic, gas-ignition system.
	i. Temperature Control: Adjustable thermostat.
	j. Combination Temperature-and-Pressure Relief Valve: ANSI Z21.22/CSA 4.4. Include relieving capacity at least as great as heat input, and include pressure setting less than working-pressure rating of domestic-water heater. Select relief valve with se...

	6. Direct-Vent System: Through-[wall] [roof], coaxial- or double-channel vent assembly with domestic-water heater manufacturers' outside intake/exhaust screen.

	E. Commercial, Gas-Fired, High-Efficiency, Storage, Domestic-Water Heaters:
	1. <Double click here to find, evaluate, and insert list of manufacturers and products.>
	2. Source Limitations: Obtain domestic-water heaters from single source from single manufacturer.
	3. Standard: ANSI Z21.10.3/CSA 4.3.
	4. Description: Manufacturer's proprietary design to provide at least [84] [85] [88] [95] <Insert number> percent combustion efficiency at optimum operating conditions.
	5. Storage-Tank Construction: ASME-code steel with [150-psig] <Insert value> minimum working-pressure rating.
	a. Tappings: Factory fabricated of materials compatible with tank. Attach tappings to tank before testing.
	1) NPS 2 and Smaller: Threaded ends in accordance with ASME B1.20.1.
	2) NPS 2-1/2 and Larger: Flanged ends in accordance with ASME B16.5 for steel and stainless steel flanges and in accordance with ASME B16.24 for copper and copper-alloy flanges.

	b. Interior Finish: Comply with NSF 61 and NSF 372 barrier materials for potable-water tank linings, including extending finish into and through tank fittings and outlets.
	c. Lining: [Cement] [Glass] [Nickel plate] [Phenolic coating] [Sheet copper] <Insert material> complying with NSF 61 and NSF 372 barrier materials for potable-water tank linings, including extending lining into and through tank fittings and outlets.

	6. Factory-Installed, Storage-Tank Appurtenances:
	a. Anode Rod: Replaceable magnesium.
	b. Dip Tube: Required unless cold-water inlet is near bottom of tank.
	c. Drain Valve: Corrosion-resistant metal with hose-end connection.
	d. Insulation: Comply with ASHRAE/IES 90.1. Surround entire storage tank except connections and controls.
	e. Jacket: Steel with enameled finish.
	f. Burner or Heat Exchanger: Comply with UL 795 or approved testing agency requirements for gas-fired, high-efficiency, domestic-water heaters and [natural-gas] [LP-gas] <Insert fuel gas> fuel.
	g. Temperature Control: Adjustable thermostat.
	h. Safety Controls: Automatic, high-temperature-limit and low-water cutoff devices or systems.
	i. Combination Temperature-and-Pressure Relief Valves: ANSI Z21.22/CSA 4.4. Include one or more relief valves with total relieving capacity at least as great as heat input, and include pressure setting less than working-pressure rating of domestic-wat...

	7. Draft Hood: [Draft diverter, complying with ANSI Z21.12] <Insert different hood or other arrangement>.

	F. Capacity and Characteristics:
	1. Capacity: <Insert gal. >.
	2. Recovery: <Insert gph> at [100 deg F] <Insert temperature> temperature rise.
	3. Temperature Setting: [125 deg F] [140 deg F] <Insert temperature>.
	4. Fuel Gas Demand: <Insert cfh>.
	5. Fuel Gas Input: <Insert Btu/h>.
	6. Gas Pressure Regulator:
	a. Capacity: <Insert cfh>.
	b. Inlet Pressure: <Insert psig or inches> water column.
	c. Gas Pressure Required at Burner: <Insert psig or inches> water column.

	7. Electrical Characteristics:
	a. Volts: [120] [240] [277] [480] <Insert value> V.
	b. Phase: [Single] [Three].
	c. Hertz: 60 Hz.
	d. Full-Load Amperes: <Insert value> A.
	e. Minimum Circuit Ampacity: <Insert value> A.
	f. Maximum Overcurrent Protection: <Insert value> A.

	8. Minimum Vent Diameter: <Insert inches>.


	2.3 COMMERCIAL, FINNED-TUBE, GAS-FIRED, DOMESTIC-WATER HEATERS
	A. Commercial, Coil-Type, Finned-Tube, Gas-Fired, Domestic-Water Heaters:
	1. <Double click here to find, evaluate, and insert list of manufacturers and products.>
	2. Source Limitations: Obtain domestic-water heaters from single source from single manufacturer.
	3. Standard: ANSI Z21.13/CSA 4.9 for hot-water-supply boilers.
	4. Description: Packaged unit with boiler, separate hot-water storage tank, pump, piping, and controls.
	5. Boiler Construction: ASME code with [160-psig] <Insert value> working-pressure rating for hot-water-supply boiler, domestic-water heater.
	a. Heat Exchanger: Helix or spiral, finned-copper-tube coils with bronze headers.
	b. Connections: Factory fabricated of materials compatible with boiler. Attach to boiler before testing.
	1) NPS 2 and Smaller: Threaded ends in accordance with ASME B1.20.1.
	2) NPS 2-1/2 and Larger: Flanged ends in accordance with ASME B16.5 for steel and stainless steel flanges and in accordance with ASME B16.24 for copper and copper-alloy flanges.


	6. Boiler Appurtenances:
	a. Insulation: Comply with ASHRAE/IES 90.1. Surround entire boiler except connections and controls.
	b. Jacket: Steel with enameled finish.
	c. Burner: For use with coil-type, finned-tube, gas-fired, domestic-water heaters and [natural-gas] [LP-gas] <Insert fuel gas> fuel.
	d. Automatic Ignition: ANSI Z21.20/CSA C22.2 No. 60730-2-5, intermittent electronic-ignition system.
	e. Temperature Control: Adjustable, storage-tank temperature-control fitting and flow switch, interlocked with circulator and burner.
	f. Safety Control: Automatic, high-temperature-limit cutoff device or system.

	7. Support: Steel base or skids.
	8. Draft Hood: [Draft diverter, complying with ANSI Z21.12] <Insert different hood or other arrangement>.
	9. Automatic Damper: ANSI Z21.66/CSA 6.14, [electrically operated] [mechanically activated] [thermally activated], automatic-vent-damper device with size matching draft hood.
	10. Hot-Water Storage Tank: Connected with piping to circulating pump and domestic-water heater.
	a. Construction: In accordance with ASME Boiler and Pressure Vessel Code: Section VIII, steel with [150-psig] [125-psig] <Insert value> working-pressure rating.
	b. Tappings: Factory fabricated of materials compatible with tank. Attach tappings to tank before testing.
	1) NPS 2 and Smaller: Threaded ends in accordance with ASME B1.20.1.
	2) NPS 2-1/2 and Larger: Flanged ends in accordance with ASME B16.5 for steel and stainless steel flanges and in accordance with ASME B16.24 for copper and copper-alloy flanges.

	c. Interior Finish: Comply with NSF 61 and NSF 372 barrier materials for potable-water tank linings, including extending finish into and through tank fittings and outlets.

	11. Factory-Installed, Storage-Tank Appurtenances:
	a. Anode Rods: Factory installed, magnesium.
	b. Drain Valve: Corrosion-resistant metal with hose-end connection.
	c. Insulation: Comply with ASHRAE/IES 90.1. Surround entire storage tank except connections and controls.
	d. Jacket: Steel with enameled finish.
	e. Combination Temperature-and-Pressure Relief Valves: ANSI Z21.22/CSA 4.4. Include one or more relief valves with total relieving capacity at least as great as heat input, and include pressure setting less than working-pressure rating of domestic-wat...

	12. Circulating Pump: UL 778, all-bronze, centrifugal, overhung-impeller, separately coupled in-line pump as defined in HI 1.1-1.2 and HI 1.3. Include mechanical seals, [125-psig] <Insert value> minimum working-pressure rating, and 225 deg F continuou...
	13. Piping: Copper tubing; copper, solder-joint fittings; and brazed or flanged joints.
	14. Mounting: Domestic-water heater, tank, and accessories factory mounted on skids.

	B. Commercial, Grid-Type, Finned-Tube, Gas-Fired, Domestic-Water Heaters:
	1. <Double click here to find, evaluate, and insert list of manufacturers and products.>
	2. Source Limitations: Obtain domestic-water heaters from single source from single manufacturer.
	3. Standard: ANSI Z21.13/CSA 4.9 for hot-water-supply boilers.
	4. Description: Packaged unit with boiler, storage tank, pump, piping, and controls.
	5. Boiler Construction: ASME code with [160-psig] <Insert value> working-pressure rating for hot-water-boiler-type, domestic-water heater.
	a. Heat Exchanger: Horizontal, straight, finned-copper tubes with bronze headers.
	b. Connections: Factory fabricated of materials compatible with boiler. Attach to boiler before testing.
	1) NPS 2 and Smaller: Threaded ends in accordance with ASME B1.20.1.
	2) NPS 2-1/2 and Larger: Flanged ends in accordance with ASME B16.5 for steel and stainless steel flanges and in accordance with ASME B16.24 for copper and copper-alloy flanges.


	6. Boiler Appurtenances:
	a. Insulation: Comply with ASHRAE/IES 90.1. Surround entire boiler except connections and controls.
	b. Jacket: Steel with enameled finish.
	c. Burner: For use with grid-type, finned-tube, gas-fired, domestic-water heaters and [natural-gas] [LP-gas] <Insert fuel gas> fuel.
	d. Automatic Ignition: ANSI Z21.20/CSA C22.2 No. 60730-2-5, intermittent electronic-ignition system.
	e. Temperature Control: Adjustable, storage-tank temperature-control fitting and flow switch, interlocked with circulator and burner.
	f. Safety Control: Automatic, high-temperature-limit cutoff device or system.

	7. Support: Steel base or skids.
	8. Draft Hood: [Draft diverter, complying with ANSI Z21.12] <Insert different hood or other arrangement>.
	9. Automatic Damper: ANSI Z21.66/CSA 6.14, [electrically operated] [mechanically activated] [thermally activated], automatic-vent-damper device with size matching draft hood.
	10. Hot-Water Storage Tank: Connected with piping to circulating pump and domestic-water heater.
	a. Construction: In accordance with ASME Boiler and Pressure Vessel Code: Section VIII, steel with [150-psig] [125-psig] <Insert value> working-pressure rating.
	b. Tappings: Factory fabricated of materials compatible with tank. Attach tappings to tank before testing.
	1) NPS 2 and Smaller: Threaded ends in accordance with ASME B1.20.1.
	2) NPS 2-1/2 and Larger: Flanged ends in accordance with ASME B16.5 for steel and stainless steel flanges and in accordance with ASME B16.24 for copper and copper-alloy flanges.

	c. Interior Finish: Comply with NSF 61 and NSF 372 barrier materials for potable-water tank linings, including extending finish into and through tank fittings and outlets.

	11. Factory-Installed, Storage-Tank Appurtenances:
	a. Anode Rods: Factory installed, magnesium.
	b. Drain Valve: Corrosion-resistant metal with hose-end connection.
	c. Insulation: Comply with ASHRAE/IES 90.1. Surround entire storage tank except connections and controls.
	d. Jacket: Steel with enameled finish.
	e. Combination Temperature-and-Pressure Relief Valves: ANSI Z21.22/CSA 4.4. Include one or more relief valves with total relieving capacity at least as great as heat input, and include pressure setting less than working-pressure rating of domestic-wat...

	12. Circulating Pump: UL 778, all-bronze, centrifugal, overhung-impeller, separately coupled in-line pump as defined in HI 1.1-1.2 and HI 1.3. Include mechanical seals, [125-psig] <Insert value> minimum working-pressure rating, and 225 deg F continuou...
	13. Piping: Copper tubing; copper, solder-joint fittings; and brazed or flanged joints.
	14. Mounting: Domestic-water heater, tank, and accessories factory mounted on skids.

	C. Capacity and Characteristics:
	1. Hot-Water Storage-Tank Capacity: <Insert gal. >.
	2. Recovery: <Insert gph> at [100 deg F] <Insert temperature> temperature rise.
	3. Temperature Setting: [125 deg F] [140 deg F] <Insert temperature>.
	4. Fuel Gas Demand: <Insert cfh>.
	5. Fuel Gas Input: <Insert Btu/h>.
	6. Gas Pressure Regulator:
	a. Capacity: <Insert cfh>.
	b. Inlet Pressure: <Insert psig or inches> water column.
	c. Gas Pressure Required at Burner: <Insert psig or inches> water column.

	7. Electrical Characteristics:
	a. Volts: [120] [240] [277] [480] <Insert value> V.
	b. Phase: [Single] [Three].
	c. Hertz: 60 Hz.
	d. Full-Load Amperes: <Insert value> A.
	e. Minimum Circuit Ampacity: <Insert value> A.
	f. Maximum Overcurrent Protection: <Insert value> A.

	8. Minimum Vent Diameter: <Insert inches>.


	2.4 GAS-FIRED, TANKLESS, DOMESTIC-WATER HEATERS
	A. <Double click here to find, evaluate, and insert list of manufacturers and products.>
	B. Source Limitations: Obtain domestic-water heaters from single source from single manufacturer.
	C. Standard: ANSI Z21.10.3/CSA 4.3 for gas-fired, instantaneous, domestic-water heaters for indoor application.
	D. Construction: Copper piping or tubing complying with NSF 61 and NSF 372 barrier materials for potable water, without storage capacity.
	1. Tappings: ASME B1.20.1 pipe thread.
	2. Pressure Rating: 150 psig.
	3. Heat Exchanger: [Copper tubing] [Stainless steel].
	4. Insulation: Comply with [ASHRAE/IES 90.1] [ASHRAE 90.2].
	5. Jacket: Metal, with enameled finish, or plastic.
	6. Burner: For use with tankless, domestic-water heaters and [natural-gas] [LP-gas] <Insert fuel gas> fuel.
	7. Automatic Ignition: Manufacturer's proprietary system for automatic, gas ignition.
	8. Temperature Control: Adjustable thermostat.

	E. Support: Bracket for wall mounting.
	F. Capacity and Characteristics:
	1. Flow Rate: <Insert gpm> at [100 deg F] <Insert temperature> temperature rise.
	2. Temperature Setting: [125 deg F] [140 deg F] <Insert temperature>.
	3. Fuel Gas Demand: <Insert cfh>.
	4. Fuel Gas Input: <Insert Btu/h>.
	5. Gas Pressure Regulator:
	a. Capacity: <Insert cfh>.
	b. Inlet Pressure: <Insert psig or inches> water column.
	c. Gas Pressure Required at Burner: <Insert psig or inches> water column.

	6. Electrical Characteristics:
	a. Volts: [120] <Insert value> V.
	b. Phase: Single.
	c. Hertz: 60 Hz.
	d. Full-Load Amperes: <Insert value> A.
	e. Minimum Circuit Ampacity: <Insert value> A.
	f. Maximum Overcurrent Protection: <Insert value> A.

	7. Minimum Vent Diameter: <Insert inches>.


	2.5 RESIDENTIAL, GAS-FIRED, STORAGE, DOMESTIC-WATER HEATERS
	A. Residential, Atmospheric, Gas-Fired, Storage, Domestic-Water Heaters:
	1. <Double click here to find, evaluate, and insert list of manufacturers and products.>
	2. Source Limitations: Obtain domestic-water heaters from single source from single manufacturer.
	3. Standard: ANSI Z21.10.1/CSA 4.1.
	4. Storage-Tank Construction: Steel.
	a. Tappings: ASME B1.20.1 pipe thread.
	b. Pressure Rating: 150 psig.
	c. Interior Finish: Comply with NSF 61 barrier materials for potable-water tank linings, including extending lining material into tappings.

	5. Factory-Installed, Storage-Tank Appurtenances:
	a. Anode Rod: Replaceable magnesium.
	b. Dip Tube: Required unless cold-water inlet is near bottom of tank.
	c. Drain Valve: Corrosion-resistant metal with hose-end connection.
	d. Insulation: Comply with [ASHRAE/IES 90.1] [ASHRAE 90.2].
	e. Jacket: Steel with enameled finish.
	f. Heat-Trap Fittings: Inlet type in cold-water inlet and outlet type in hot-water outlet.
	g. Burner: For use with atmospheric, gas-fired, domestic-water heaters and [natural-gas] [LP-gas] <Insert fuel gas> fuel.
	h. Ignition: Standing pilot or ANSI Z21.20/CSA C22.2 No. 60730-2-5, electric, automatic, gas-ignition system.
	i. Temperature Control: Adjustable thermostat.
	j. Combination Temperature-and-Pressure Relief Valve: ANSI Z21.22/CSA 4.4. Include relieving capacity at least as great as heat input, and include pressure setting less than working-pressure rating of domestic-water heater. Select relief valve with se...

	6. Draft Hood: Low-profile-type draft diverter, complying with ANSI Z21.12.
	7. Automatic Damper: ANSI Z21.66/CSA 6.14, [electrically operated] [mechanically activated] [thermally activated], automatic-vent-damper device with size matching draft hood.

	B. Residential, Direct-Vent, Gas-Fired, Storage, Domestic-Water Heaters:
	1. <Double click here to find, evaluate, and insert list of manufacturers and products.>
	2. Source Limitations: Obtain domestic-water heaters from single source from single manufacturer.
	3. Standard: ANSI Z21.10.1/CSA 4.1.
	4. Storage-Tank Construction: Steel.
	a. Tappings: ASME B1.20.1 pipe thread.
	b. Pressure Rating: 150 psig.
	c. Interior Finish: Comply with NSF 61 and NSF 372 barrier materials for potable-water tank linings, including extending lining material into tappings.

	5. Factory-Installed, Storage-Tank Appurtenances:
	a. Anode Rod: Replaceable magnesium.
	b. Dip Tube: Required unless cold-water inlet is near bottom of tank.
	c. Drain Valve: Corrosion-resistant metal with hose-end connection.
	d. Insulation: Comply with [ASHRAE/IES 90.1] [ASHRAE 90.2].
	e. Jacket: Steel with enameled finish.
	f. Heat-Trap Fittings: Inlet type in cold-water inlet and outlet type in hot-water outlet.
	g. Burner: For use with direct-vent, gas-fired, domestic-water heaters and [natural-gas] [LP-gas] <Insert fuel gas> fuel.
	h. Ignition: Standing pilot or ANSI Z21.20/CSA C22.2 No. 60730-2-5, electric, automatic, gas-ignition system.
	i. Temperature Control: Adjustable thermostat.
	j. Combination Temperature-and-Pressure Relief Valve: ANSI Z21.22/CSA 4.4. Include relieving capacity at least as great as heat input, and include pressure setting less than working-pressure rating of domestic-water heater. Select relief valve with se...

	6. Direct-Vent System: Through-[wall] [roof], coaxial- or double-channel vent assembly with domestic-water heater manufacturers' outside intake/exhaust screen.

	C. Residential, Power-Vent, Gas-Fired, Storage, Domestic-Water Heaters:
	1. <Double click here to find, evaluate, and insert list of manufacturers and products.>
	2. Source Limitations: Obtain domestic-water heaters from single source from single manufacturer.
	3. Standard: ANSI Z21.10.1/CSA 4.1.
	4. Storage-Tank Construction: Steel.
	a. Tappings: ASME B1.20.1 pipe thread.
	b. Pressure Rating: 150 psig.
	c. Interior Finish: Comply with NSF 61 and NSF 372 barrier materials for potable-water tank linings, including extending lining material into tappings.

	5. Factory-Installed, Storage-Tank Appurtenances:
	a. Anode Rod: Replaceable magnesium.
	b. Dip Tube: Required unless cold-water inlet is near bottom of tank.
	c. Drain Valve: Corrosion-resistant metal with hose-end connection.
	d. Insulation: Comply with [ASHRAE/IES 90.1] [ASHRAE 90.2].
	e. Jacket: Steel with enameled finish.
	f. Heat-Trap Fittings: Inlet type in cold-water inlet and outlet type in hot-water outlet.
	g. Burner: For use with power-vent, gas-fired, domestic-water heaters and [natural-gas] [LP-gas] <Insert fuel gas> fuel.
	h. Ignition: Standing pilot or ANSI Z21.20/CSA C22.2 No. 60730-2-5, electric, automatic, gas-ignition system.
	i. Temperature Control: Adjustable thermostat.
	j. Combination Temperature-and-Pressure Relief Valve: ANSI Z21.22/CSA 4.4. Include relieving capacity at least as great as heat input, and include pressure setting less than working-pressure rating of domestic-water heater. Select relief valve with se...

	6. Power-Vent System: Exhaust fan, interlocked with burner.

	D. Capacity and Characteristics:
	1. Capacity: <Insert gal. >.
	2. Recovery: <Insert gph> at [100 deg F] <Insert temperature> temperature rise.
	3. Temperature Setting: [125 deg F] <Insert temperature>.
	4. Fuel Gas Demand: <Insert cfh>.
	5. Fuel Gas Input: <Insert Btu/h>.
	6. Gas Pressure Regulator:
	a. Capacity: <Insert cfh>.
	b. Inlet Pressure: <Insert psig or inches> water column.
	c. Gas Pressure Required at Burner: <Insert psig or inches> water column.

	7. Electrical Characteristics:
	a. Volts: [120] [240] <Insert value> V.
	b. Phase: [Single] [Three].
	c. Hertz: 60 Hz.
	d. Full-Load Amperes: <Insert value> A.
	e. Minimum Circuit Ampacity: <Insert value> A.
	f. Maximum Overcurrent Protection: <Insert value> A.

	8. Minimum Vent Diameter: <Insert inches>.


	2.6 OIL-FIRED, DOMESTIC-WATER HEATERS
	A. Commercial, Oil-Fired, Storage, Domestic-Water Heaters:
	1. <Double click here to find, evaluate, and insert list of manufacturers and products.>
	2. Source Limitations: Obtain domestic-water heaters from single source from single manufacturer.
	3. Standard: UL 732 for storage, domestic-water heaters.
	4. Storage-Tank Construction: [Non-]ASME-code steel with [150-psig] <Insert value> minimum working-pressure rating.
	a. Tappings: Factory fabricated of materials compatible with tank. Attach tappings to tank before testing.
	1) NPS 2 and Smaller: Threaded ends in accordance with ASME B1.20.1.
	2) NPS 2-1/2 and Larger: Flanged ends in accordance with ASME B16.5 for steel and stainless steel flanges and in accordance with ASME B16.24 for copper and copper-alloy flanges.

	b. Interior Finish: Comply with NSF 61 and NSF 372 barrier materials for potable-water tank linings, including extending finish into and through tank fittings and outlets.
	c. Lining: [Cement] [Glass] [Nickel plate] [Phenolic coating] [Sheet copper] <Insert material> complying with NSF 61 and NSF 372 barrier materials for potable-water tank linings, including extending lining into and through tank fittings and outlets.

	5. Factory-Installed, Storage-Tank Appurtenances:
	a. Anode Rod: Replaceable magnesium.
	b. Dip Tube: Required unless cold-water inlet is near bottom of tank.
	c. Drain Valve: Corrosion-resistant metal with hose-end connection.
	d. Insulation: Comply with ASHRAE/IES 90.1.
	e. Jacket: Steel with enameled finish.
	f. Temperature Control: Adjustable thermostat.
	g. Relief Valves: ASME rated and stamped for combination temperature-and-pressure relief valves. Include one or more relief valves with total relieving capacity at least as great as heat input, and include pressure setting less than working-pressure r...

	6. Oil Burners:
	a. Standard: UL 296 for use with No. 2 fuel oil.
	b. Safety Control: Automatic, high-temperature-limit cutoff device or system.
	c. Draft Regulator: Barometric type or adjustable-damper device.


	B. Commercial, Large-Volume, Oil-Fired, Domestic-Water Heaters:
	1. <Double click here to find, evaluate, and insert list of manufacturers and products.>
	2. Source Limitations: Obtain domestic-water heaters from single source from single manufacturer.
	3. Standard: UL 732 for storage, domestic-water heaters except when capacity is greater than 120 gal..
	4. Storage-Tank Construction: ASME-code steel with [150-psig] <Insert value> minimum working-pressure rating.
	a. Tappings: Factory fabricated of materials compatible with tank. Attach tappings to tank before testing.
	1) NPS 2 and Smaller: Threaded ends in accordance with ASME B1.20.1.
	2) NPS 2-1/2 and Larger: Flanged ends in accordance with ASME B16.5 for steel and stainless steel flanges and in accordance with ASME B16.24 for copper and copper-alloy flanges.

	b. Interior Finish: Comply with NSF 61 and NSF 372 barrier materials for potable-water tank linings, including extending finish into and through tank fittings and outlets.
	c. Lining: [Cement] [Glass] [Nickel plate] [Phenolic coating] [Sheet copper] <Insert material> complying with NSF 61 and NSF 372 barrier materials for potable-water tank linings, including extending lining into and through tank fittings and outlets.

	5. Factory-Installed, Storage-Tank Appurtenances:
	a. Anode Rod: Replaceable magnesium.
	b. Dip Tube: Required unless cold-water inlet is near bottom of tank.
	c. Drain Valve: Corrosion-resistant metal with hose-end connection.
	d. Insulation: Comply with ASHRAE/IES 90.1.
	e. Jacket: Steel with enameled finish.
	f. Temperature Control: Adjustable thermostat.
	g. Safety Control: Automatic, high-temperature-limit cutoff device or system.
	h. Relief Valves: ASME rated and stamped for combination temperature-and-pressure relief valves. Include one or more relief valves with total relieving capacity at least as great as heat input, and include pressure setting less than working-pressure r...

	6. Oil Burners:
	a. Standard: UL 296 for use with No. 2 fuel oil.
	b. Safety Controls: Automatic, high-temperature-limit and low-water cutoff devices or systems.
	c. Draft Regulator: Barometric type or adjustable-damper device.


	C. Residential, Oil-Fired, Storage, Domestic-Water Heaters:
	1. <Double click here to find, evaluate, and insert list of manufacturers and products.>
	2. Source Limitations: Obtain domestic-water heaters from single source from single manufacturer.
	3. Standard: UL 732 for storage, domestic-water heaters.
	4. Storage-Tank Construction: Steel.
	a. Tappings: ASME B1.20.1 pipe thread.
	b. Pressure Rating: 150 psig.
	c. Interior Finish: Comply with NSF 61 and NSF 372 barrier materials for potable-water tank linings, including extending lining material into tappings.

	5. Factory-Installed, Storage-Tank Appurtenances:
	a. Anode Rod: Replaceable magnesium.
	b. Dip Tube: Required unless cold-water inlet is near bottom of tank.
	c. Drain Valve: Corrosion-resistant metal with hose-end connection.
	d. Insulation: Comply with [ASHRAE/IES 90.1] [ASHRAE 90.2].
	e. Jacket: Steel with enameled finish.
	f. Heat-Trap Fittings: Inlet type in cold-water inlet and outlet type in hot-water outlet.
	g. Temperature Control: Adjustable thermostat.
	h. Relief Valves: ASME rated and stamped for combination temperature-and-pressure relief valves. Include one or more relief valves with total relieving capacity at least as great as heat input, and include pressure setting less than working-pressure r...

	6. Oil Burner: UL 296 for use with No. 2 fuel oil.
	7. Draft Regulator: Barometric type or adjustable-damper device.

	D. Capacity and Characteristics:
	1. Capacity: <Insert gal. >.
	2. Recovery: <Insert gph> at [100 deg F] <Insert temperature> temperature rise.
	3. Temperature Setting: [125 deg F] [140 deg F] <Insert temperature>.
	4. Fuel-Oil Demand: <Insert gpm>.
	5. Fuel-Oil Input: <Insert Btu/h>.
	6. Electrical Characteristics:
	a. Burner Horsepower: <Insert value>.
	b. Volts: [120] [240] [277] [480] <Insert value> V.
	c. Phase: [Single] [Three].
	d. Hertz: 60 Hz.
	e. Full-Load Amperes: <Insert value> A.
	f. Minimum Circuit Ampacity: <Insert value> A.
	g. Maximum Overcurrent Protection: <Insert value> A.

	7. Minimum Vent Diameter: <Insert inches>.


	2.7 COMMERCIAL, GAS- AND OIL-FIRED, DOMESTIC-WATER HEATERS
	A. Description: Comply with ANSI Z21.10.3/CSA 4.3 or UL 732 requirements appropriate for dual-fuel, gas- and oil-fired, domestic-water heaters.
	B. <Double click here to find, evaluate, and insert list of manufacturers and products.>
	C. Source Limitations: Obtain domestic-water heaters from single source from single manufacturer.
	D. Storage-Tank Construction: ASME-code steel with [150-psig] <Insert value> minimum working-pressure rating.
	1. Tappings: Factory fabricated of materials compatible with tank. Attach tappings to tank before testing.
	a. NPS 2 and Smaller: Threaded ends in accordance with ASME B1.20.1.
	b. NPS 2-1/2 and Larger: Flanged ends in accordance with ASME B16.5 for steel and stainless steel flanges and in accordance with ASME B16.24 for copper and copper-alloy flanges.

	2. Interior Finish: Comply with NSF 61 and NSF 372 barrier materials for potable-water tank linings, including extending finish into and through tank fittings and outlets.
	3. Lining: [Cement] [Glass] [Nickel plate] [Phenolic coating] [Sheet copper] <Insert material> complying with NSF 61 and NSF 372 barrier materials for potable-water tank linings, including extending lining into and through tank fittings and outlets.

	E. Factory-Installed, Storage-Tank Appurtenances:
	1. Anode Rod: Replaceable magnesium.
	2. Dip Tube: Required unless cold-water inlet is near bottom of tank.
	3. Drain Valve: Corrosion-resistant metal with hose-end connection.
	4. Insulation: Comply with ASHRAE/IES 90.1.
	5. Jacket: Steel with enameled finish.
	6. Temperature Control: Adjustable thermostat.
	7. Relief Valves: ASME rated and stamped for combination temperature-and-pressure relief valves. Include one or more relief valves with total relieving capacity at least as great as heat input, and include pressure setting less than working-pressure r...

	F. Fuel Burner:
	1. Standards: Combination gas-and-oil burner assembly, complying with appropriate requirements of UL 795; or comply with UL 296 for oil burners for No. 2 fuel oil and UL 795 for [natural-gas] [LP-gas] <Insert fuel gas> fuel.
	2. Safety Control: Automatic, high-temperature-limit cutoff device or system.
	3. Vent Connection: In accordance with standards of authorities having jurisdiction for dual-fuel, domestic-water heaters.

	G. Capacity and Characteristics:
	1. Capacity: <Insert gal. >.
	2. Recovery: <Insert gph> at [100 deg F] <Insert temperature> temperature rise.
	3. Temperature Setting: [125 deg F] [140 deg F] <Insert temperature>.
	4. Fuel Gas Demand: <Insert cfh>.
	5. Fuel Gas Input: <Insert Btu/h>.
	6. Gas Pressure Regulator:
	a. Capacity: <Insert cfh>.
	b. Inlet Pressure: <Insert psig or inches> water column.
	c. Gas Pressure Required at Burner: <Insert psig or inches> water column.

	7. Fuel-Oil Demand: <Insert gpm>.
	8. Fuel-Oil Input: <Insert Btu/h>.
	9. Electrical Characteristics:
	a. Burner Horsepower: <Insert value>.
	b. Volts: [120] [240] <Insert value> V.
	c. Phase: [Single] [Three].
	d. Hertz: 60 Hz.
	e. Full-Load Amperes: <Insert value> A.
	f. Minimum Circuit Ampacity: <Insert value> A.
	g. Maximum Overcurrent Protection: <Insert value> A.

	10. Minimum Vent Diameter: <Insert inches>.


	2.8 DOMESTIC-WATER HEATER ACCESSORIES
	A. Domestic-Water Expansion Tanks:
	1. <Double click here to find, evaluate, and insert list of manufacturers and products.>
	2. Source Limitations: Obtain domestic-water heaters from single source from single manufacturer.
	3. Description: Steel, pressure-rated tank constructed with welded joints and factory-installed, butyl-rubber diaphragm. Include air precharge to minimum system-operating pressure at tank.
	4. Construction:
	a. Tappings: Factory-fabricated steel, welded to tank before testing and labeling. Include ASME B1.20.1 pipe thread.
	b. Interior Finish: Comply with NSF 61 and NSF 372 barrier materials for potable-water tank linings, including extending finish into and through tank fittings and outlets.
	c. Air-Charging Valve: Factory installed.

	5. Capacity and Characteristics:
	a. Working-Pressure Rating: [100 psig] [150 psig] <Insert value>.
	b. Capacity Acceptable: [2 gal.] [4 gal.] [7 gal.] [10 gal.] <Insert value> minimum.
	c. Air Precharge Pressure: <Insert system pressure>.


	B. Drain Pans: Corrosion-resistant metal with raised edge. Include dimensions not less than base of domestic-water heater, and include drain outlet not less than NPS 3/4 with ASME B1.20.1 pipe threads.
	C. Piping-Type Heat Traps: Field-fabricated piping arrangement in accordance with ASHRAE/IES 90.1.
	D. Heat-Trap Fittings: ASHRAE 90.2.
	E. Manifold Kits: Domestic-water heater manufacturer's factory-fabricated inlet and outlet piping for field installation, for multiple domestic-water heater installation. Include ball-, butterfly-, or gate-type shutoff valves to isolate each domestic-...
	F. Comply with requirements for ball-, butterfly-, or gate-type shutoff valves specified in Section 220523.12 "Ball Valves for Plumbing Piping," Section 220523.13 "Butterfly Valves for Plumbing Piping," and Section 220523.15 "Gate Valves for Plumbing ...
	1. Comply with requirements for balancing valves specified in Section 221119 "Domestic Water Piping Specialties."

	G. Gas Shutoff Valves: ANSI Z21.15/CSA 9.1, manually operated. Furnish for installation in piping.
	H. Gas Pressure Regulators: ANSI Z21.18/CSA 6.3, appliance type. Include [1/2-psig] [2-psig] [5-psig] pressure rating as required to match gas supply.
	I. Automatic Gas Valves: ANSI Z21.21/CSA 6.5, appliance, electrically operated, on-off automatic valve.
	J. Combination Temperature-and-Pressure Relief Valves: Include relieving capacity at least as great as heat input, and include pressure setting less than working-pressure rating of domestic-water heater. Select relief valves with sensing element that ...
	1. Gas-Fired, Domestic-Water Heaters: ANSI Z21.22/CSA 4.4.
	2. Oil-Fired, Domestic-Water Heaters: ASME rated and stamped.

	K. Pressure Relief Valves: Include pressure setting less than working-pressure rating of domestic-water heater.
	1. Gas-Fired, Domestic-Water Heaters: ANSI Z21.22/CSA 4.4.
	2. Oil-Fired, Domestic-Water Heaters: ASME rated and stamped.

	L. Vacuum Relief Valves: ANSI Z21.22/CSA 4.4.
	M. Domestic-Water Heater Stands: Manufacturer's factory-fabricated steel stand for floor mounting, capable of supporting domestic-water heater and water. Provide dimension that will support bottom of domestic-water heater minimum of [18 inches] <Inser...
	N. Domestic-Water Heater Mounting Brackets: Manufacturer's factory-fabricated steel bracket for wall mounting, capable of supporting domestic-water heater and water.

	2.9 SOURCE QUALITY CONTROL
	A. Factory Tests: Test and inspect assembled domestic-water heaters[ and storage tanks] specified to be ASME-code construction, in accordance with ASME Boiler and Pressure Vessel Code.
	B. Hydrostatically test[ commercial] domestic-water heaters[ and storage tanks] to minimum of one and one-half times pressure rating before shipment.
	C. Domestic-water heaters will be considered defective if they do not pass tests and inspections.
	D. Prepare test and inspection reports.


	PART 3 -  EXECUTION
	3.1 DOMESTIC-WATER HEATER INSTALLATION
	A. Commercial, Domestic-Water Heater Mounting: Install commercial domestic-water heaters on concrete base. Comply with requirements for concrete base specified in Section 033000 "Cast-in-Place Concrete."
	1. Exception: Omit concrete bases for commercial domestic-water heaters if installation on stand, bracket, suspended platform, or directly on floor is indicated.
	2. Maintain manufacturer's recommended clearances.
	3. Arrange units so controls and devices that require servicing are accessible.
	4. Install dowel rods to connect concrete base to concrete floor. Unless otherwise indicated, install dowel rods on 18-inch centers around the full perimeter of concrete base.
	5. For supported equipment, install epoxy-coated anchor bolts that extend through concrete base and anchor into structural concrete floor.
	6. Place and secure anchorage devices. Use setting drawings, templates, diagrams, instructions, and directions furnished with items to be embedded.
	7. Install anchor bolts to elevations required for proper attachment to supported equipment.
	8. Anchor domestic-water heaters to substrate.

	B. Residential, Domestic-Water Heater Mounting: Install residential domestic-water heaters on [floor] [water-heater stand on floor] [domestic-water heater mounting bracket].
	1. Maintain manufacturer's recommended clearances.
	2. Arrange units so controls and devices that require servicing are accessible.
	3. Place and secure anchorage devices. Use setting drawings, templates, diagrams, instructions, and directions furnished with items to be embedded.
	4. Install anchor bolts to elevations required for proper attachment to supported equipment.
	5. Anchor domestic-water heaters to substrate.

	C. Tankless, Domestic-Water Heater Mounting: Install tankless, domestic-water heaters[ at least 18 inches above floor] on wall bracket.
	1. Maintain manufacturer's recommended clearances.
	2. Arrange units so controls and devices that require servicing are accessible.
	3. Place and secure anchorage devices. Use setting drawings, templates, diagrams, instructions, and directions furnished with items to be embedded.
	4. Install anchor bolts to elevations required for proper attachment to supported equipment.
	5. Anchor domestic-water heaters to substrate.

	D. Install domestic-water heaters level and plumb, in accordance with layout drawings, original design, and referenced standards. Maintain manufacturer's recommended clearances. Arrange units so controls and devices needing service are accessible.
	1. Install shutoff valves on domestic-water-supply piping to domestic-water heaters and on domestic-hot-water outlet piping. Comply with requirements for shutoff valves specified in Section 220523.12 "Ball Valves for Plumbing Piping," Section 220523.1...

	E. Install gas-fired, domestic-water heaters in accordance with NFPA 54.
	1. Install gas shutoff valves on gas supply piping to gas-fired, domestic-water heaters without shutoff valves.
	2. Install gas pressure regulators on gas supplies to gas-fired, domestic-water heaters without gas pressure regulators if gas pressure regulators are required to reduce gas pressure at burner.
	3. Install automatic gas valves on gas supplies to gas-fired, domestic-water heaters if required for operation of safety control.
	4. Comply with requirements for gas shutoff valves, gas pressure regulators, and automatic gas valves specified in [Section 231123 "Facility Natural-Gas Piping."] [Section 231126 "Facility Liquefied-Petroleum Gas Piping."]

	F. Install oil-fired, domestic-water heaters in accordance with NFPA 31.
	1. Install shutoff valves on fuel-oil supply piping to oil-fired water-heater burners without shutoff valves. Comply with requirements for shutoff valves specified in Section 231113 "Facility Fuel-Oil Piping."

	G. Install commercial domestic-water heaters with seismic-restraint devices. Comply with requirements for seismic-restraint devices specified in Section 220548 "Vibration and Seismic Controls for Plumbing Piping and Equipment" and Section 220548.13 "V...
	H. Install combination temperature-and-pressure relief valves in top portion of storage tanks. Use relief valves with sensing elements that extend into tanks. Extend domestic-water-heater relief-valve outlet, with drain piping same as domestic-water p...
	I. Install [combination temperature-and-]pressure relief valves in water piping for domestic-water heaters without storage. Extend domestic-water-heater relief-valve outlet, with drain piping same as domestic-water piping in continuous downward pitch,...
	J. Install water-heater drain piping as indirect waste to spill by positive air gap into open drains or over floor drains. Install hose-end drain valves at low points in water piping for domestic-water heaters that do not have tank drains. Comply with...
	K. Install thermometer on outlet piping of domestic-water heaters. Comply with requirements for thermometers specified in Section 220519 "Meters and Gages for Plumbing Piping."
	L. Assemble and install inlet and outlet piping manifold kits for multiple domestic-water heaters. Fabricate, modify, or arrange manifolds for balanced water flow through each domestic-water heater. Include shutoff valve and thermometer in each domest...
	M. Install piping-type heat traps on inlet and outlet piping of domestic-water heater storage tanks without integral or fitting-type heat traps.
	N. Fill domestic-water heaters with water.
	O. Charge domestic-water expansion tanks with air to required system pressure.
	P. Install dielectric fittings in all locations where piping of dissimilar metals is to be joined. The wetted surface of the dielectric fitting contacted by potable water shall contain less than 0.25 percent of lead by weight.

	3.2 PIPING CONNECTIONS
	A. Comply with requirements for domestic-water piping specified in Section 221116 "Domestic Water Piping."
	B. Comply with requirements for fuel-oil piping specified in Section 231113 "Facility Fuel-Oil Piping."
	C. Comply with requirements for gas piping specified in [Section 231123 "Facility Natural-Gas Piping."] [Section 231126 "Facility Liquefied-Petroleum Gas Piping."]
	D. Drawings indicate general arrangement of piping, fittings, and specialties.
	E. Where installing piping adjacent to fuel-fired, domestic-water heaters, allow space for service and maintenance of water heaters. Arrange piping for easy removal of domestic-water heaters.

	3.3 IDENTIFICATION
	A. Identify system components. Comply with requirements for identification specified in Section 220553 "Identification for Plumbing Piping and Equipment."

	3.4 FIELD QUALITY CONTROL
	A. Testing Agency: Owner will engage a qualified testing agency to perform tests and inspections.
	B. Testing Agency: Engage a qualified testing agency to perform tests and inspections.
	C. Manufacturer's Field Service: Engage a factory-authorized service representative to test and inspect components, assemblies, and equipment installations, including connections.
	D. Perform tests and inspections[ with the assistance of a factory-authorized service representative].
	E. Tests and Inspections:
	1. Leak Test: After installation, charge system and test for leaks. Repair leaks and retest until no leaks exist.
	2. Operational Test: After electrical circuitry has been energized, start units to confirm proper operation.
	3. Test and adjust controls and safeties. Replace damaged and malfunctioning controls and equipment.

	F. Domestic-water heaters will be considered defective if they do not pass tests and inspections.
	G. Prepare test and inspection reports.

	3.5 DEMONSTRATION
	A. [Engage a factory-authorized service representative to train] [Train] Owner's maintenance personnel to adjust, operate, and maintain [commercial, gas-fired, storage,] [gas-fired, tankless] [commercial, oil-fired,] [commercial, gas- and oil-fired,] ...



	224213.13 FL - Commercial Water Closets
	PART 1 -  GENERAL
	1.1 SUMMARY
	A. Section Includes:
	1. Floor-mounted, bottom-outlet water closets.
	2. Floor-mounted, back-outlet water closets.
	3. Wall-mounted water closets.
	4. Flushometer valves.
	5. Toilet seats.
	6. Supports.

	B. Related Requirements:
	1. Section 224100 "Residential Plumbing Fixtures" for residential water closets.
	2. Section 224300 "Healthcare Plumbing Fixtures" for healthcare water closets.
	3. Section 224600 "Security Plumbing Fixtures" for security water closets.


	1.2 DEFINITIONS
	A. Standard-Efficiency Flush Volume: 1.6 gal. per flush.
	B. High-Efficiency Flush Volume: 1.28 gal. or less per flush.
	C. WaterSense Fixture: Water closet and/or flushometer valve/tank certified by the EPA to meet the WaterSense performance criteria.

	1.3 ACTION SUBMITTALS
	A. Product Data:
	1. Include construction details, material descriptions, dimensions of individual components and profiles, and finishes for water closets.
	2. Include rated capacities, operating characteristics, electrical characteristics, and furnished specialties and accessories.

	B. Shop Drawings: Include diagrams for power and control wiring.
	C. Sustainable Design Submittals:
	1. <Double click to insert sustainable design text for plumbing fixtures.>


	1.4 CLOSEOUT SUBMITTALS
	A. Operation and Maintenance Data: For flushometer valves[ and electronic sensors] to include in operation and maintenance manuals.

	1.5 MAINTENANCE MATERIAL SUBMITTALS
	A. Extra Stock Materials: Furnish extra materials to Owner that match products installed and that are packaged with protective covering for storage and identified with labels describing contents.
	1. Flushometer-Valve Repair Kits: Equal to [10] <Insert number> percent of amount of each type installed, but no fewer than [one] [six] <Insert number> of each type.



	PART 2 -  PRODUCTS
	2.1 PERFORMANCE REQUIREMENTS
	A. Standards:
	1. Comply with ASME A112.19.2/CSA B45.1 for water closets.
	2. Comply with ASME A112.19.5/CSA B45.15 for flush valves and spuds for water closets and tanks.
	3. Comply with ASSE 1037/ASME A112.1037/CSA B125.37 for flush valves.
	4. Comply with IAMPO/ANSI Z124.5 for water-closet (toilet) seats.
	5. Comply with ASME A112.6.1M for water-closet supports.
	6. Comply with ICC A117.1 for ADA-compliant water closets.
	7. Comply with ASTM A1045 for flexible PVC gaskets used in connection of vitreous china water closets to sanitary drainage systems.
	8. Comply with ASME A112.4.3 for plastic fittings used in connection of vitreous china water closets to sanitary drainage systems.


	2.2 FLOOR-MOUNTED, BOTTOM-OUTLET WATER CLOSETS
	A. Water Closets - Floor Mounted, Bottom Outlet, Top Spud: <Insert drawing designation>.
	1. <Double click here to find, evaluate, and insert list of manufacturers and products.>
	2. Source Limitations: Obtain water closets from single source from single manufacturer.
	3. Bowl:
	a. Material: Vitreous china.
	b. Type: Siphon jet.
	c. Style: Flushometer valve.
	d. Height: [Standard] [ADA compliant].
	e. Rim Contour: Elongated.
	f. Water Consumption: [1.1 gal.] [1.28 gal.] [1.6 gal.] [Dual flush 1.1 gal. /1.28 gal.] [Dual flush 1.1 gal. /1.6 gal.] per flush.
	g. Spud Size and Location: NPS 1-1/2; top.
	h. Color: [White] <Insert color>.

	4. Flushometer Valve: <Insert flushometer-valve designation>.
	5. Toilet Seat: <Insert toilet-seat designation>.

	B. Water Closets - Floor Mounted, Bottom Outlet, Back Spud: <Insert drawing designation>.
	1. <Double click here to find, evaluate, and insert list of manufacturers and products.>
	2. Source Limitations: Obtain water closets from single source from single manufacturer.
	3. Bowl:
	a. Material: Vitreous china.
	b. Type: Siphon jet.
	c. Style: Flushometer valve.
	d. Height: [Standard] [ADA compliant].
	e. Rim Contour: Elongated.
	f. Water Consumption: [1.1 gal.] [1.28 gal.] [1.6 gal.] [Dual flush 1.1 gal. /1.28 gal.] [Dual flush 1.1 gal. /1.6 gal.] per flush.
	g. Spud Size and Location: NPS 1-1/2; back.
	h. Color: [White] <Insert color>.

	4. Flushometer Valve: <Insert flushometer-valve designation>.
	5. Toilet Seat: <Insert toilet-seat designation>.

	C. Water Closets - Floor Mounted, Bottom Outlet, Close-Coupled Flushometer Tank: <Insert drawing designation>.
	1. <Double click here to find, evaluate, and insert list of manufacturers and products.>
	2. Source Limitations: Obtain water closets from single source from single manufacturer.
	3. Bowl:
	a. Material: Vitreous china.
	b. Type: Siphon jet.
	c. Style: Flushometer tank, [gravity] [pressure assisted].
	d. Height: [Standard] [ADA compliant].
	e. Rim Contour: Elongated.
	f. Water Consumption: [1.1 gal.] [1.28 gal.] [1.6 gal.] [Dual flush 1.1 gal. /1.6 gal.] per flush.
	g. Color: [White] <Insert color>.

	4. Toilet Seat: <Insert toilet-seat designation>.

	D. Water Closets - Floor Mounted, Bottom Outlet, Juvenile: <Insert drawing designation>.
	1. <Double click here to find, evaluate, and insert list of manufacturers and products.>
	2. Source Limitations: Obtain water closets from single source from single manufacturer.
	3. Bowl:
	a. Material: Vitreous china.
	b. Type: Siphon jet.
	c. Style: Flushometer valve.
	d. Height: [10 inches] [14 inches] <Insert height>.
	e. Rim Contour: Elongated.
	f. Water Consumption: [1.1 gal.] [1.28 gal.] [1.6 gal.] per flush.
	g. Spud Size and Location: NPS 1-1/2; top.
	h. Color: [White] <Insert color>.

	4. Flushometer Valve: <Insert flushometer-valve designation>.
	5. Toilet Seat: <Insert toilet-seat designation>.


	2.3 FLOOR-MOUNTED, BACK-OUTLET WATER CLOSETS
	A. Water Closets - Floor Mounted, Back Outlet, Top Spud: <Insert drawing designation>.
	1. <Double click here to find, evaluate, and insert list of manufacturers and products.>
	2. Source Limitations: Obtain water closets from single source from single manufacturer.
	3. Bowl:
	a. Material: Vitreous china.
	b. Type: Siphon jet.
	c. Style: Flushometer valve.
	d. Height: [Standard] [ADA compliant].
	e. Rim Contour: Elongated.
	f. Water Consumption: [1.1 gal.] [1.28 gal.] [1.6 gal.] [Dual flush 1.1 gal. /1.28 gal.] [Dual flush 1.1 gal. /1.6 gal.] per flush.
	g. Spud Size and Location: NPS 1-1/2; top.
	h. Color: [White] <Insert color>.

	4. Flushometer Valve: <Insert flushometer-valve designation>.
	5. Toilet Seat: <Insert toilet-seat designation>.
	6. Support: [Water-closet carrier] <Insert carrier>.

	B. Water Closets - Floor Mounted, Back Outlet, Back Spud: <Insert drawing designation>.
	1. <Double click here to find, evaluate, and insert list of manufacturers and products.>
	2. Source Limitations: Obtain water closets from single source from single manufacturer.
	3. Bowl:
	a. Material: Vitreous china.
	b. Type: Siphon jet.
	c. Style: Flushometer valve.
	d. Height: [Standard] [ADA compliant].
	e. Rim Contour: Elongated.
	f. Water Consumption: [1.1 gal.] [1.28 gal.] [1.6 gal.] [Dual flush 1.1 gal. /1.28 gal.] [Dual flush 1.1 gal. /1.6 gal.] per flush.
	g. Spud Size and Location: NPS 1-1/2; back.
	h. Color: [White] <Insert color>.

	4. Flushometer Valve: <Insert flushometer-valve designation>.
	5. Toilet Seat: <Insert toilet-seat designation>.

	C. Water Closets - Floor Mounted, Back Outlet, Close-Coupled Flushometer Tank: <Insert drawing designation>.
	1. <Double click here to find, evaluate, and insert list of manufacturers and products.>
	2. Source Limitations: Obtain water closets from single source from single manufacturer.
	3. Bowl:
	a. Material: Vitreous china.
	b. Type: Siphon jet.
	c. Style: Flushometer tank, [gravity] [pressure assisted].
	d. Height: [Standard] [ADA compliant].
	e. Rim Contour: Elongated.
	f. Water Consumption: [1.1 gal.] [1.28 gal.] [1.6 gal.] per flush.
	g. Color: [White] <Insert color>.

	4. Toilet Seat: <Insert toilet-seat designation>.


	2.4 WALL-MOUNTED WATER CLOSETS
	A. Water Closets - Wall Mounted, Top Spud: <Insert drawing designation>.
	1. <Double click here to find, evaluate, and insert list of manufacturers and products.>
	2. Source Limitations: Obtain water closets from single source from single manufacturer.
	3. Bowl:
	a. Material: Vitreous china.
	b. Type: Siphon jet.
	c. Style: Flushometer valve.
	d. Mounting Height: [Standard] [Juvenile] [ADA compliant].
	e. Rim Contour: Elongated.
	f. Water Consumption: [1.1 gal.] [1.28 gal.] [1.6 gal.] [Dual flush 1.1 gal. /1.28 gal.] [Dual flush 1.1 gal. /1.6 gal.] per flush.
	g. Spud Size and Location: NPS 1-1/2; top.
	h. Color: [White] <Insert color>.

	4. Flushometer Valve: <Insert flushometer-valve designation>.
	5. Toilet Seat: <Insert toilet-seat designation>.
	6. Support: [Water-closet carrier] <Insert carrier>.

	B. Water Closets - Wall Mounted, Back Spud: <Insert drawing designation>.
	1. <Double click here to find, evaluate, and insert list of manufacturers and products.>
	2. Source Limitations: Obtain water closets from single source from single manufacturer.
	3. Bowl:
	a. Material: Vitreous china.
	b. Type: Siphon jet.
	c. Style: Flushometer valve.
	d. Mounting Height: [Standard] [Juvenile] [ADA compliant].
	e. Rim Contour: Elongated.
	f. Water Consumption: [1.1 gal.] [1.28 gal.] [1.6 gal.] [Dual flush 1.1 gal. /1.28 gal.] [Dual flush 1.1 gal. /1.6 gal.] per flush.
	g. Spud Size and Location: NPS 1-1/2; back.
	h. Color: [White] <Insert color>.

	4. Flushometer Valve: <Insert flushometer-valve designation>.
	5. Toilet Seat: <Insert toilet-seat designation>.
	6. Support: [Water-closet carrier] <Insert carrier>.

	C. Water Closets - Wall Mounted, Back Outlet, Close-Coupled Flushometer Tank: <Insert drawing designation>.
	1. <Double click here to find, evaluate, and insert list of manufacturers and products.>
	2. Source Limitations: Obtain water closets from single source from single manufacturer.
	3. Bowl:
	a. Material: Vitreous china.
	b. Type: Siphon jet.
	c. Style: Flushometer tank, [gravity] [pressure assisted].
	d. Height: [Standard] [ADA compliant].
	e. Rim Contour: Elongated.
	f. Water Consumption: [1.1 gal.] [1.28 gal.] [1.6 gal.] per flush.
	g. Color: [White] <Insert color>.

	4. Toilet Seat: <Insert toilet-seat designation>.
	5. Support: [Water-closet carrier] <Insert carrier>.


	2.5 FLUSHOMETER VALVES
	A. Flushometer Valves - Diaphragm, Lever Handle: <Insert designation>.
	1. <Double click here to find, evaluate, and insert list of manufacturers and products.>
	2. Source Limitations: Obtain flushometer valve from single source from single manufacturer.
	3. Minimum Pressure Rating: 125 psig.
	4. Features: Include integral check stop and backflow-prevention device.
	5. Material: Brass body with corrosion-resistant components.
	6. Style: Exposed.
	7. Flushometer-Valve Finish: Chrome-plated.
	8. Handle Finish: [Chrome-plated] [Antimicrobial].
	9. Consumption: [1.1 gal.] [1.28 gal.] [1.6 gal.] [Dual flush 1.1 gal. /1.28 gal.] [Dual flush 1.1 gal. /1.6 gal.] <Insert value> per flush.
	10. Minimum Inlet: NPS 1.
	11. Minimum Outlet: NPS 1-1/4.

	B. Flushometer Valves - Diaphragm, Solenoid Actuated: <Insert designation>.
	1. <Double click here to find, evaluate, and insert list of manufacturers and products.>
	2. Source Limitations: Obtain flushometer valve from single source from single manufacturer.
	3. Minimum Pressure Rating: 125 psig.
	4. Features: Include integral check stop and backflow-prevention device.
	5. Material: Brass body with corrosion-resistant components.
	6. Style: [Exposed] [Concealed].
	7. Exposed Flushometer-Valve Finish: Chrome-plated.
	8. Panel Finish: Chrome-plated or stainless steel.
	9. Actuator: Side or top mounted; listed and labeled as defined in NFPA 70, by qualified testing agency, and marked for intended location and application.
	10. Trip Mechanism: [Battery-powered] [Hard-wired, control-voltage] electronic sensor; listed and labeled as defined in NFPA 70, by qualified testing agency, and marked for intended location and application.
	11. Consumption: [1.1 gal.] [1.28 gal.] [1.6 gal.] <Insert value> per flush.
	12. Minimum Inlet: NPS 1.
	13. Minimum Outlet: NPS 1-1/4.

	C. Flushometer Valves - Diaphragm, Motor Actuated: <Insert designation>.
	1. <Double click here to find, evaluate, and insert list of manufacturers and products.>
	2. Source Limitations: Obtain flushometer valve from single source from single manufacturer.
	3. Minimum Pressure Rating: 125 psig.
	4. Features: Include integral check stop and backflow-prevention device.
	5. Material: Brass body with corrosion-resistant components.
	6. Style: [Exposed] [Concealed].
	7. Exposed Flushometer-Valve Finish: Chrome plated.
	8. Panel Finish: Chrome-plated or stainless steel.
	9. Actuator: Geared-motor actuator; listed and labeled as defined in NFPA 70, by qualified testing agency, and marked for intended location and application.
	10. Trip Mechanism: [Battery-powered] [Hard-wired, control-voltage] electronic sensor; listed and labeled as defined in NFPA 70, by qualified testing agency, and marked for intended location and application.
	11. Consumption: [1.28 gal.] [1.6 gal.] <Insert value> per flush.
	12. Minimum Inlet: NPS 1.
	13. Minimum Outlet: NPS 1-1/4.

	D. Flushometer Valves - Diaphragm, Hydraulic-Actuator, Push Button: <Insert designation>.
	1. <Double click here to find, evaluate, and insert list of manufacturers and products.>
	2. Source Limitations: Obtain flushometer valve from single source from single manufacturer.
	3. Minimum Pressure Rating: 125 psig.
	4. Features: Include integral check stop and backflow-prevention device.
	5. Material: Brass body with corrosion-resistant components.
	6. Style: [Exposed] [Concealed].
	7. Exposed Flushometer-Valve Finish: Chrome-plated.
	8. Panel Finish: Chrome-plated or stainless steel.
	9. Consumption: [1.28 gal.] [1.6 gal.] <Insert value> per flush.
	10. Minimum Inlet: NPS 1.
	11. Minimum Outlet: NPS 1-1/4.

	E. Flushometer Valves - Piston, Lever Handle: <Insert designation>.
	1. <Double click here to find, evaluate, and insert list of manufacturers and products.>
	2. Source Limitations: Obtain flushometer valve from single source from single manufacturer.
	3. Minimum Pressure Rating: 125 psig.
	4. Features: Include integral check stop and backflow-prevention device.
	5. Material: Brass body with corrosion-resistant components.
	6. Style: Exposed.
	7. Flushometer-Valve Finish: Chrome-plated.
	8. Handle Finish: [Chrome-plated] [Antimicrobial].
	9. Consumption: [1.1 gal.] [1.28 gal.] [1.6 gal.] <Insert value> per flush.
	10. Minimum Inlet: NPS 1.
	11. Minimum Outlet: NPS 1-1/4.

	F. Flushometer Valves - Piston, Sensor Operated, Hard Wired: <Insert designation>.
	1. <Double click here to find, evaluate, and insert list of manufacturers and products.>
	2. Source Limitations: Obtain flushometer valve from single source from single manufacturer.
	3. Minimum Pressure Rating: 125 psig.
	4. Features: Include integral check stop and backflow-prevention device.
	5. Material: Brass body with corrosion-resistant components.
	6. Style: [Exposed] [Concealed].
	7. Exposed Flushometer-Valve Finish: Chrome-plated.
	8. Panel Finish: Chrome-plated or stainless steel.
	9. Trip Mechanism: Hard-wired, control-voltage, electronic sensor; listed and labeled as defined in NFPA 70, by qualified testing agency, and marked for intended location and application.
	10. Consumption: [1.1 gal.] [1.28 gal.] [1.6 gal.] [Dual flush 1.1 gal. /1.28 gal.] [Dual flush 1.1 gal. /1.6 gal.] <Insert value> per flush.
	11. Minimum Inlet: NPS 1.
	12. Minimum Outlet: NPS 1-1/4.

	G. Flushometer Valves - Piston, Sensor Operated, Battery Powered: <Insert designation>.
	1. <Double click here to find, evaluate, and insert list of manufacturers and products.>
	2. Source Limitations: Obtain flushometer valve from single source from single manufacturer.
	3. Minimum Pressure Rating: 125 psig.
	4. Features: Include integral check stop and backflow-prevention device.
	5. Material: Brass body with corrosion-resistant components.
	6. Style: [Exposed] [Concealed].
	7. Exposed Flushometer-Valve Finish: Chrome-plated.
	8. Panel Finish: Chrome-plated or stainless steel.
	9. Trip Mechanism: Battery-powered electronic sensor; listed and labeled as defined in NFPA 70, by qualified testing agency, and marked for intended location and application.
	10. Consumption: [1.1 gal] [1.28 gal.] [1.6 gal.] [Dual flush 1.1 gal. /1.28 gal.] [Dual flush 1.1 gal. /1.6 gal.] <Insert value> per flush.
	11. Minimum Inlet: NPS 1.
	12. Minimum Outlet: NPS 1-1/4.


	2.6 TOILET SEATS
	A. Toilet Seats: <Insert drawing designation>.
	1. <Double click here to find, evaluate, and insert list of manufacturers and products.>
	2. Source Limitations: Obtain toilet seat from single source from single manufacturer.
	3. Material: Plastic.
	4. Type: Commercial (Heavy duty).
	5. Shape: [Elongated rim, open front] [Elongated rim, closed front] <Insert shape>.
	6. Hinge: [Check] [Self-sustaining, check].
	7. Hinge Material: Noncorroding metal.
	8. Seat Cover: [Required] [Not required].
	9. Color: [White] <Insert color>.
	10. Surface Treatment: [Antimicrobial] [Not required].


	2.7 SUPPORTS
	A. Water-Closet Carrier:
	1. <Double click here to find, evaluate, and insert list of manufacturers and products.>
	2. Source Limitations: Obtain water-closet carrier from single source from single manufacturer.
	3. Description: Waste-fitting assembly, as required to match drainage piping material and arrangement with faceplates, couplings gaskets, and feet; bolts and hardware matching fixture.[ Include additional extension coupling, faceplate, and feet for in...



	PART 3 -  EXECUTION
	3.1 EXAMINATION
	A. Examine roughing-in for water-supply piping and sanitary drainage and vent piping systems to verify actual locations of piping connections before water-closet installation.
	B. Examine walls and floors for suitable conditions where water closets will be installed.
	C. Proceed with installation only after unsatisfactory conditions have been corrected.

	3.2 INSTALLATION, GENERAL
	A. Water-Closet Installation:
	1. Install level and plumb.
	2. Install floor-mounted water closets on bowl-to-drain connecting fitting attachments to piping or building substrate.
	3. Install accessible, wall-mounted water closets at mounting height in accordance with ICC A117.1.

	B. Support Installation:
	1. Install supports, affixed to building substrate, for floor-mounted, back-outlet water closets.
	2. Use carrier supports with waste-fitting assembly and seal.
	3. Install floor-mounted, back-outlet water closets attached to building floor substrate, onto waste-fitting seals; and attach to support.
	4. Install wall-mounted, back-outlet water-closet supports with waste-fitting assembly and waste-fitting seals; and affix to building substrate.
	5. Measure support height installation from finished floor, not structural floor.

	C. Flushometer-Valve Installation:
	1. Install flushometer-valve, water-supply fitting on each supply to each water closet.
	2. Attach supply piping to supports or substrate within pipe spaces behind fixtures.
	3. Install lever-handle flushometer valves for accessible water closets with handle mounted on open side of water closet.
	4. Install actuators in locations easily reachable for people with disabilities.
	5. Install new batteries in battery-powered, electronic-sensor mechanisms.

	D. Install toilet seats on water closets.
	E. Wall Flange and Escutcheon Installation:
	1. Install wall flanges or escutcheons at piping wall penetrations in exposed, finished locations and within cabinets and millwork.
	2. Install deep-pattern escutcheons if required to conceal protruding fittings.
	3. Comply with escutcheon requirements specified in Section 220518 "Escutcheons for Plumbing Piping."

	F. Joint Sealing:
	1. Seal joints between water closets and walls and floors using sanitary-type, one-part, mildew-resistant silicone sealant.
	2. Match sealant color to water-closet color.
	3. Comply with sealant requirements specified in Section 079200 "Joint Sealants."


	3.3 PIPING CONNECTIONS
	A. Connect water closets with water supplies and soil, waste, and vent piping. Use size fittings required to match water closets.
	B. Comply with water piping requirements specified in Section 221116 "Domestic Water Piping."
	C. Comply with soil and waste piping requirements specified in Section 221316 "Sanitary Waste and Vent Piping."
	D. Where installing piping adjacent to water closets, allow space for service and maintenance.

	3.4 ELECTRICAL CONNECTIONS
	A. Connect wiring in accordance with Section 260519 "Low-Voltage Electrical Power Conductors and Cables."
	B. Ground equipment in accordance with Section 260526 "Grounding and Bonding for Electrical Systems."
	C. Install electrical devices furnished by manufacturer, but not factory mounted in accordance with NFPA 70 and NECA 1.
	D. Install nameplate for each electrical connection, indicating electrical equipment designation and circuit number feeding connection.
	1. Nameplate to be laminated acrylic or melamine plastic signs, as specified in Section 260553 "Identification for Electrical Systems."
	2. Nameplate to be laminated acrylic or melamine plastic signs with a black background and engraved white letters at least [1/2 inch] <Insert dimensions> high.


	3.5 CONTROL CONNECTIONS
	A. Install control and electrical power wiring to field-mounted control devices.
	B. Connect control wiring in accordance with Section 260523 "Control-Voltage Electrical Power Cables."

	3.6 ADJUSTING
	A. Operate and adjust water closets and controls. Replace damaged and malfunctioning water closets, fittings, and controls.
	B. Adjust water pressure at flushometer valves to produce proper flow.
	C. Install new batteries in battery-powered, electronic-sensor mechanisms.

	3.7 CLEANING AND PROTECTION
	A. Clean water closets and fittings with manufacturers' recommended cleaning methods and materials.
	B. Install protective covering for installed water closets and fittings.
	C. Do not allow use of water closets for temporary facilities unless approved in writing by Owner.



	224213.16 FL - Commercial Urinals
	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. Section Includes:
	1. Stall urinals.
	2. Wall-hung urinals.
	3. Waterless urinals.
	4. Urinal flushometer valves.
	5. Supports.

	B. Related Requirements:
	1. Section 224600 "Security Plumbing Fixtures" for security urinals.


	1.3 ACTION SUBMITTALS
	A. Product Data: For each type of product.
	1. Include construction details, material descriptions, dimensions of individual components and profiles, and finishes for urinals.
	2. Include rated capacities, operating characteristics, electrical characteristics, and furnished specialties and accessories.

	B. Sustainable Design Submittals:
	1. <Double click to insert sustainable design text for plumbing fixtures.>

	C. Shop Drawings: Include diagrams for power, signal, and control wiring.

	1.4 CLOSEOUT SUBMITTALS
	A. Operation and Maintenance Data: For flushometer valves[ and electronic sensors] to include in operation and maintenance manuals.

	1.5 MAINTENANCE MATERIAL SUBMITTALS
	A. Furnish extra materials that are packaged with protective covering for storage and identified with labels describing contents.
	1. Flushometer-Valve Repair Kits: Equal to [10] <Insert number> percent of amount of each type installed, but no fewer than [one] [six] <Insert number> of each type.
	2. Waterless Urinal Trap-Seal Cartridges: Equal to [200] <Insert number> percent of amount of each type installed, but no fewer than [12] <Insert number> of each type.
	3. Waterless Urinal Trap-Seal Liquid: Equal to [1 gal.] <Insert volume> for each urinal installed.



	PART 2 -  PRODUCTS
	2.1 STALL URINALS
	A. Urinals - Stall, Washout Type: <Insert drawing designation>.
	1. <Double click here to find, evaluate, and insert list of manufacturers and products.>
	2. Fixture:
	a. Standards: ASME A112.19.2/CSA B45.1 and ASME A112.19.5/CSA B45.15.
	b. Material: Vitreous china.
	c. Type: [Straight or sloped] <Insert type> front.
	d. Seam Covers: For [21-inch] [24-inch] urinal centers.
	e. Strainer: Separate; removable.
	f. Water Consumption: [0.125 gpf] [0.5 gpf] [1.0 gpf].
	g. Spud Size and Location: NPS 3/4; top.
	h. Outlet Size and Location: NPS 2; bottom for separate trap.
	i. Color: [White] <Insert color>.

	3. Flushometer Valve: <Insert urinal flushometer-valve designation from "Urinal Flushometer Valves" Article>.


	2.2 WALL-HUNG URINALS
	A. Urinals - Wall Hung, Back Outlet, Blowout: <Insert drawing designation>.
	1. <Double click here to find, evaluate, and insert list of manufacturers and products.>
	2. Fixture:
	a. Standards: ASME A112.19.2/CSA B45.1 and ASME A112.19.5/CSA B45.15.
	b. Material: Vitreous china.
	c. Strainer or Trapway: [Manufacturer's standard strainer] [Open trapway] with integral trap.
	d. Water Consumption: [0.125 gpf] [0.25 gpf] [0.5 gpf] [1.0 gpf].
	e. Spud Size and Location: NPS 1-1/4; [back] [top].
	f. Outlet Size and Location: NPS 2; back.
	g. Color: [White] <Insert color>.

	3. Flushometer Valve: <Insert urinal-flushometer-valve designation from "Urinal Flushometer Valves" Article>.
	4. Waste Fitting:
	a. Standard: ASME A112.18.2/CSA B125.2 for coupling.
	b. Size: NPS 2.

	5. Support: [Type I urinal carrier] <Insert carrier> with fixture support plates and coupling with seal and fixture bolts and hardware matching fixture.[ Include rectangular, steel uprights.]
	6. Urinal Mounting Height: [Standard] [Child] [Handicapped/elderly according to ICC A117.1].

	B. Urinals - Wall Hung, Back Outlet, Siphon Jet: [Accessible] <Insert drawing designation>.
	1. <Double click here to find, evaluate, and insert list of manufacturers and products.>
	2. Fixture:
	a. Standards: ASME A112.19.2/CSA B45.1 and ASME A112.19.5/CSA B45.15.
	b. Material: Vitreous china.
	c. Type: Siphon jet[ with extended shields].
	d. Strainer or Trapway: [Manufacturer's standard strainer] <Insert strainer> with integral trap.
	e. Water Consumption: [0.125 gpf] [0.25 gpf] [0.5 gpf] [1.0 gpf].
	f. Spud Size and Location: NPS 3/4; [back] [top].
	g. Outlet Size and Location: NPS 2; back.
	h. Color: [White] <Insert color>.

	3. Flushometer Valve: <Insert urinal flushometer-valve designation from "Urinal Flushometer Valves" Article>.
	4. Waste Fitting:
	a. Standard: ASME A112.18.2/CSA B125.2 for coupling.
	b. Size: NPS 2.

	5. Support: [Type I urinal carrier] <Insert carrier> with fixture support plates and coupling with seal and fixture bolts and hardware matching fixture.[ Include rectangular, steel uprights.]
	6. Urinal Mounting Height: [Standard] [Child] [Handicapped/elderly according to ICC A117.1].

	C. Urinals - Wall Hung, Back Outlet, Washout: [Accessible] <Insert drawing designation>.
	1. <Double click here to find, evaluate, and insert list of manufacturers and products.>
	2. Fixture:
	a. Standards: ASME A112.19.2/CSA B45.1 and ASME A112.19.5/CSA B45.15.
	b. Material: Vitreous china.
	c. Type: Washout with extended shields.
	d. Strainer or Trapway: [Manufacturer's standard strainer] <Insert strainer> with integral trap.
	e. Water Consumption: [0.125 gpf] [0.25 gpf] [0.5 gpf] [1.0 gpf].
	f. Spud Size and Location: NPS 3/4, [back] [top].
	g. Outlet Size and Location: NPS 2, back.
	h. Color: [White] <Insert color>.

	3. Flushometer Valve: <Insert urinal flushometer-valve designation from "Urinal Flushometer Valves" Article>.
	4. Waste Fitting:
	a. Standard: ASME A112.18.2/CSA B125.2 for coupling.
	b. Size: NPS 2.

	5. Support: [Type I urinal carrier] <Insert carrier> with fixture support plates and coupling with seal and fixture bolts and hardware matching fixture.[ Include rectangular, steel uprights.]
	6. Urinal Mounting Height: [Standard] [Child] [Handicapped/elderly according to ICC A117.1].

	D. Urinals - Wall Hung, Bottom Outlet, Washout: <Insert drawing designation>.
	1. <Double click here to find, evaluate, and insert list of manufacturers and products.>
	2. Fixture:
	a. Standards: ASME A112.19.2/CSA B45.1 and ASME A112.19.5/CSA B45.15.
	b. Material: Vitreous china.
	c. Drain: Separate removable chrome-plated dome strainer with chrome-plated, NPS 1-1/2 tailpiece.
	d. Strainer or Trapway: Manufacturer's standard strainer and NPS 1-1/2 tailpiece.
	e. Inlet Spud Size and Location: NPS 3/4; top.
	f. Outlet Size and Location: NPS 1-1/2; bottom.
	g. Color: [White] <Insert color>.
	h. Water Consumption: [0.125 gpf] [0.25 gpf] [0.5 gpf] [1.0 gpf].

	3. Flushometer Valve: <Insert urinal flushometer-valve designation from "Urinal Flushometer Valves" Article>.
	4. Waste Fitting:
	a. Standard: ASME A112.18.2/CSA B125.2.
	b. Trap:
	1) Size: NPS 1-1/2.
	2) Material, Chrome Plated: [Two-piece, cast-brass trap and swivel elbow with 0.032-inch-thick brass tube to wall] [two-piece, cast-brass trap and ground-joint swivel elbow with 0.032-inch-thick brass tube to wall] [one-piece, cast-brass trap with swi...
	3) Material, Stainless Steel: Two-piece trap and swivel elbow with 0.012-inch-thick, stainless steel tube to wall; and stainless steel wall flange.


	5. Support: [Type II urinal carrier] <Insert carrier> with hanger and bearing plates.[ Include rectangular, steel uprights.]
	6. Urinal Mounting Height: [Standard] [Child] [Handicapped/elderly according to ICC A117.1].

	E. Urinals - Wall Hung, Back Outlet, Washdown: [Accessible] <Insert drawing designation>.
	1. <Double click here to find, evaluate, and insert list of manufacturers and products.>
	2. Fixture:
	a. Standards: ASME A112.19.2/CSA B45.1 and ASME A112.19.5/CSA B45.15.
	b. Material: Vitreous china.
	c. Type: Washdown with extended shields.
	d. Strainer or Trapway: [Manufacturer's standard strainer] <Insert strainer> with integral trap.
	e. Water Consumption: [0.125 gpf] [0.25 gpf] [0.5 gpf] [1.0 gpf].
	f. Spud Size and Location: NPS 3/4, [back] [top].
	g. Outlet Size and Location: NPS 2, back.
	h. Color: [White] <Insert color>.

	3. Flushometer Valve: <Insert urinal flushometer-valve designation from "Urinal Flushometer Valves" Article>.
	4. Waste Fitting:
	a. Standard: ASME A112.18.2/CSA B125.2 for coupling.
	b. Size: NPS 2.

	5. Support: [Type I urinal carrier] <Insert carrier> with fixture support plates and coupling with seal and fixture bolts and hardware matching fixture.[ Include rectangular, steel uprights.]
	6. Urinal Mounting Height: [Standard] [Child] [Handicapped/elderly according to ICC A117.1].

	F. Urinals, Wall Hung, Bottom Outlet, Washdown: <Insert drawing designation>.
	1. <Double click here to find, evaluate, and insert list of manufacturers and products.>
	2. Fixture:
	a. Standards: ASME A112.19.1/CSA B45.2 and ASME A112.19.5/CSA B45.15.
	b. Material: Enameled cast iron.
	c. Size: [36 inches] [48 inches] [60 inches] [72 inches].
	d. Drain: Separate removable chrome-plated dome strainer with chrome-plated, NPS 1-1/2 tailpiece.
	e. Water Consumption: [0.125 gpf] [0.25 gpf] [0.5 gpf] [1.0 gpf].
	f. Flushing Device: Manufacturer's standard self-closing valve with washdown pipe of length matching fixture.
	g. Outlet Size and Location: NPS 1-1/2; bottom.
	h. Color: [White] <Insert color>.

	3. Flushometer Valve:
	a. Standard: ASME A112.18.1/CSA B125.1.
	b. Flushing Device: Manufacturer's standard for NPS 1/2 supply; self-closing valve; and washdown pipe of length matching fixture.

	4. Waste Fitting:
	a. Standard: ASME A112.18.2/CSA B125.2.
	b. Trap:
	1) Size: NPS 1-1/2.
	2) Material, Chrome Plated: [Two-piece, cast-brass trap and swivel elbow with 0.032-inch-thick brass tube to wall] [two-piece, cast-brass trap and ground-joint swivel elbow with 0.032-inch-thick brass tube to wall] [one-piece, cast-brass trap with swi...
	3) Material, Stainless Steel: Two-piece trap and swivel elbow with 0.012-inch-thick, stainless steel tube to wall; and stainless steel wall flange.


	5. Support: [Type I sink carrier] <Insert carrier>.
	6. Sink/Urinal Mounting Height: [Standard] [Child] [Handicapped/elderly according to ICC A117.1].


	2.3 WATERLESS URINALS
	A. Urinals - Wall Hung, Back Outlet, Waterless, Vitreous China: <Insert drawing designation>. Designed for liquid-trap-seal operation.
	1. <Double click here to find, evaluate, and insert list of manufacturers and products.>
	2. Fixture:
	a. Standard: ASME A112.19.2/CSA B45.1, except without water supply.
	b. Trap-Seal Method: Proprietary cartridge with liquid seal.
	c. Outlet Size and Location: [NPS 2] <Insert pipe size> flange; back.
	d. Trap-Sealing Liquid: Proprietary.
	e. Color: [White] <Insert color>.

	3. Waste Fitting:
	a. Standard: ASME A112.18.2/CSA B125.2 for transition coupling, trap, and waste pipe.
	b. Size: [NPS 2] <Insert pipe size>.

	4. Support: [Type I urinal carrier] <Insert carrier> with fixture support plates and coupling with seal and fixture bolts and hardware matching fixture.[ Include rectangular, steel uprights.]
	5. Urinal Mounting Height: [Standard] [Child] [Handicapped/elderly according to ICC A117.1].

	B. Urinals - Wall Hung, Back Outlet, Waterless, Plastic: <Insert drawing designation>. Designed for liquid-trap-seal operation.
	1. <Double click here to find, evaluate, and insert list of manufacturers and products.>
	2. Fixture:
	a. Standard: IAPMO Z124/CSA B45.5, except without water supply.
	b. Material: [FRP] <Insert material>.
	c. Trap-Seal Method: Proprietary cartridge or trap system.
	d. Outlet Size and Location: NPS 2; back. Include transition coupling.
	e. Trap-Sealing Liquid: Proprietary.
	f. Color: [White] <Insert color>.

	3. Waste Fitting:
	a. Standard: ASME A112.18.2/CSA B125.2 for transition coupling, trap, and waste pipe.
	b. Size: [NPS 2] <Insert pipe size>.

	4. Support: [Metal plate in wall] [Wood blocking in wall] [Type I urinal carrier with fixture support plates and coupling with seal and fixture bolts and hardware matching fixture] <Insert carrier>.[ Include rectangular, steel uprights.]
	5. Urinal Mounting Height: [Standard] [Child] [Handicapped/elderly according to ICC A117.1].


	2.4 URINAL FLUSHOMETER VALVES
	A. Lever-Handle, Diaphragm Flushometer Valves: <Insert designation>.
	1. <Double click here to find, evaluate, and insert list of manufacturers and products.>
	2. Standard: ASSE 1037/ASME 112.1037/CSA B125.37.
	3. Minimum Pressure Rating: 125 psig.
	4. Features: Include integral check stop and backflow-prevention device.
	5. Material: Brass body with corrosion-resistant components.
	6. Exposed Flushometer-Valve Finish: Chrome plated.
	7. Panel Finish: Chrome plated or stainless steel.
	8. Style: [Exposed] [Concealed].
	9. Consumption: [0.5 gal.] [1.0 gal.] <Insert value> per flush.
	10. Minimum Inlet: [NPS 3/4] [NPS 1].
	11. Minimum Outlet: [NPS 3/4] [NPS 1-1/4].

	B. Solenoid-Actuator, Diaphragm Flushometer Valves: <Insert designation>.
	1. <Double click here to find, evaluate, and insert list of manufacturers and products.>
	2. Standard: ASSE 1037/ASME 112.1037/CSA B125.37.
	3. Minimum Pressure Rating: 125 psig.
	4. Features: Include integral check stop and backflow-prevention device.
	5. Material: Brass body with corrosion-resistant components.
	6. Exposed Flushometer-Valve Finish: Chrome plated.
	7. Panel Finish: Chrome plated or stainless steel.
	8. Style: [Exposed] [Concealed].
	9. Actuator: Solenoid complying with UL 1951; listed and labeled as defined in NFPA 70, by a qualified testing agency; and marked for intended location and application.
	10. Trip Mechanism: [Battery-powered] [Hard-wired] electronic sensor complying with UL 1951; listed and labeled as defined in NFPA 70, by a qualified testing agency; and marked for intended location and application.
	11. Consumption: [0.5 gal.] [1.0 gal.] <Insert value> per flush.
	12. Minimum Inlet: [NPS 3/4] [NPS 1].
	13. Minimum Outlet: [NPS 3/4] [NPS 1-1/4].

	C. Motor-Actuator, Diaphragm Flushometer Valves: <Insert designation>.
	1. <Double click here to find, evaluate, and insert list of manufacturers and products.>
	2. Standard: ASSE 1037/ASME 112.1037/CSA B125.37.
	3. Minimum Pressure Rating: 125 psig.
	4. Features: Include integral check stop and backflow-prevention device.
	5. Material: Brass body with corrosion-resistant components.
	6. Exposed Flushometer-Valve Finish: Chrome plated.
	7. Panel Finish: Chrome plated or stainless steel.
	8. Style: [Exposed] [Concealed].
	9. Actuator: Geared-motor actuator complying with UL 1951; listed and labeled as defined in NFPA 70, by a qualified testing agency; and marked for intended location and application.
	10. Trip Mechanism: [Battery-powered] [Hard-wired] electronic sensor complying with UL 1951; listed and labeled as defined in NFPA 70, by a qualified testing agency; and marked for intended location and application.
	11. Consumption: [0.5 gal.] [1.0 gal.] <Insert value> per flush.
	12. Minimum Inlet: [NPS 3/4] [NPS 1].
	13. Minimum Outlet: [NPS 3/4] [NPS 1-1/4].

	D. Hydraulic-Actuator, Push-Button, Diaphragm Flushometer Valves: <Insert designation>.
	1. <Double click here to find, evaluate, and insert list of manufacturers and products.>
	2. Standard: ASSE 1037/ASME 112.1037/CSA B125.37.
	3. Minimum Pressure Rating: 125 psig.
	4. Features: Include integral check stop and backflow-prevention device.
	5. Material: Brass body with corrosion-resistant components.
	6. Exposed Flushometer-Valve Finish: Chrome plated.
	7. Panel Finish: Chrome plated or stainless steel.
	8. Style: [Exposed] [Concealed].
	9. Consumption: [0.5 gal.] [1.0 gal.] <Insert value> per flush.
	10. Minimum Inlet: [NPS 3/4] [NPS 1].
	11. Minimum Outlet: [NPS 3/4] [NPS 1-1/4].

	E. Lever-Handle, Piston Flushometer Valves: <Insert designation>.
	1. <Double click here to find, evaluate, and insert list of manufacturers and products.>
	2. Standard: ASSE 1037/ASME 112.1037/CSA B125.37.
	3. Minimum Pressure Rating: 125 psig.
	4. Features: Include integral check stop and backflow-prevention device.
	5. Material: Brass body with corrosion-resistant components.
	6. Exposed Flushometer-Valve Finish: Chrome plated.
	7. Panel Finish: Chrome plated or stainless steel.
	8. Style: [Exposed] [Concealed].
	9. Consumption: [0.5 gal.] [1.0 gal.] <Insert value> per flush.
	10. Minimum Inlet: [NPS 3/4] [NPS 1].
	11. Minimum Outlet: [NPS 3/4] [NPS 1-1/4].

	F. Hard-Wired, Solenoid-Actuator, Piston Flushometer Valves: <Insert designation>.
	1. <Double click here to find, evaluate, and insert list of manufacturers and products.>
	2. Standard: ASSE 1037/ASME 112.1037/CSA B125.37.
	3. Minimum Pressure Rating: 125 psig.
	4. Features: Include integral check stop and backflow-prevention device.
	5. Material: Brass body with corrosion-resistant components.
	6. Exposed Flushometer-Valve Finish: Chrome plated.
	7. Panel Finish: Chrome plated or stainless steel.
	8. Style: [Exposed] [Concealed].
	9. Actuator: Solenoid complying with UL 1951; listed and labeled as defined in NFPA 70, by a qualified testing agency; and marked for intended location and application.
	10. Trip Mechanism: Hard-wired electronic sensor complying with UL 1951; listed and labeled as defined in NFPA 70, by a qualified testing agency; and marked for intended location and application.
	11. Consumption: [0.5 gal.] [1.0 gal.] <Insert value> per flush.
	12. Minimum Inlet: [NPS 3/4] [NPS 1].
	13. Minimum Outlet: [NPS 3/4] [NPS 1-1/4].

	G. Battery-Powered, Solenoid-Actuator, Piston Flushometer Valves: <Insert designation>.
	1. <Double click here to find, evaluate, and insert list of manufacturers and products.>
	2. Standard: ASSE 1037/ASME 112.1037/CSA B125.37.
	3. Minimum Pressure Rating: 125 psig.
	4. Features: Include integral check stop and backflow-prevention device.
	5. Material: Brass body with corrosion-resistant components.
	6. Exposed Flushometer-Valve Finish: Chrome plated.
	7. Panel Finish: Chrome plated or stainless steel.
	8. Style: [Exposed] [Concealed].
	9. Actuator: Solenoid complying with UL 1951; listed and labeled as defined in NFPA 70, by a qualified testing agency; and marked for intended location and application.
	10. Trip Mechanism: Battery-powered electronic sensor complying with UL 1951; listed and labeled as defined in NFPA 70, by a qualified testing agency; and marked for intended location and application.
	11. Consumption: [0.5 gal.] [1.0 gal.] <Insert value> per flush.
	12. Minimum Inlet: [NPS 3/4] [NPS 1].
	13. Minimum Outlet: [NPS 3/4] [NPS 1-1/4].


	2.5 SUPPORTS
	A. Type I Urinal Carrier:
	1. <Double click here to find, evaluate, and insert list of manufacturers and products.>
	2. Standard: ASME A112.6.1M.

	B. Type II Urinal Carrier:
	1. <Double click here to find, evaluate, and insert list of manufacturers and products.>
	2. Standard: ASME A112.6.1M.

	C. Type I Sink Carrier:
	1. <Double click here to find, evaluate, and insert list of manufacturers and products.>
	2. Standard: ASME A112.6.1M.



	PART 3 -  EXECUTION
	3.1 EXAMINATION
	A. Examine roughing-in of water supply and sanitary drainage and vent piping systems to verify actual locations of piping connections before urinal installation.
	B. Examine walls and floors for suitable conditions where urinals will be installed.
	C. Proceed with installation only after unsatisfactory conditions have been corrected.

	3.2 INSTALLATION
	A. Urinal Installation:
	1. Install urinals level and plumb according to rough-in drawings.
	2. Install wall-hung, back-outlet urinals onto waste fitting seals and attached to supports.
	3. Install wall-hung, bottom-outlet urinals with tubular waste piping attached to supports.
	4. Install accessible, wall-mounted urinals at mounting height for the handicapped/elderly, according to ICC A117.1.
	5. Install trap-seal liquid in waterless urinals.

	B. Support Installation:
	1. Install supports, affixed to building substrate, for wall-hung urinals.
	2. Use off-floor carriers with waste fitting and seal for back-outlet urinals.
	3. Use carriers without waste fitting for urinals with tubular waste piping.
	4. Use chair-type carrier supports with rectangular steel uprights for accessible urinals.

	C. Flushometer-Valve Installation:
	1. Install flushometer-valve water-supply fitting on each supply to each urinal.
	2. Attach supply piping to supports or substrate within pipe spaces behind fixtures.
	3. Install lever-handle flushometer valves for accessible urinals with handle mounted on open side of compartment.
	4. Install fresh batteries in battery-powered, electronic-sensor mechanisms.

	D. Wall Flange and Escutcheon Installation:
	1. Install wall flanges or escutcheons at piping wall penetrations in exposed, finished locations.
	2. Install deep-pattern escutcheons if required to conceal protruding fittings.
	3. Comply with escutcheon requirements specified in Section 220518 "Escutcheons for Plumbing Piping."

	E. Joint Sealing:
	1. Seal joints between urinals and walls and floors using sanitary-type, one-part, mildew-resistant silicone sealant.
	2. Match sealant color to urinal color.
	3. Comply with sealant requirements specified in Section 079200 "Joint Sealants."


	3.3 PIPING CONNECTIONS
	A. Connect urinals with water supplies and soil, waste, and vent piping. Use size fittings required to match urinals.
	B. Comply with water piping requirements specified in Section 221116 "Domestic Water Piping."
	C. Comply with soil and waste piping requirements specified in Section 221316 "Sanitary Waste and Vent Piping."
	D. Where installing piping adjacent to urinals, allow space for service and maintenance.

	3.4 ADJUSTING
	A. Operate and adjust urinals and controls. Replace damaged and malfunctioning urinals, fittings, and controls.
	B. Adjust water pressure at flushometer valves to produce proper flow.
	C. Install fresh batteries in battery-powered, electronic-sensor mechanisms.

	3.5 CLEANING AND PROTECTION
	A. Clean urinals and fittings with manufacturers' recommended cleaning methods and materials.
	B. Install protective covering for installed urinals and fittings.
	C. Do not allow use of urinals for temporary facilities unless approved in writing by Owner.



	224216.13 FL - Commercial Lavatories
	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. Section Includes:
	1. Enameled, cast-iron, counter-mounted lavatories.
	2. Vitreous-china, counter-mounted lavatories.
	3. Enameled, cast-iron, wall-mounted lavatories.
	4. Vitreous-china, wall-mounted lavatories.
	5. Precast GFRC, wall-mounted lavatories.
	6. Precast GFRC, freestanding lavatories.
	7. Lavatory systems.
	8. Manually operated lavatory faucets.
	9. Automatically operated lavatory faucets.
	10. Supply fittings.
	11. Waste fittings.
	12. Lavatory supports.

	B. Related Requirements:
	1. Section 224100 "Residential Plumbing Fixtures" for residential lavatories.
	2. Section 224300 "Healthcare Plumbing Fixtures" for healthcare lavatories.
	3. Section 224600 "Security Plumbing Fixtures" for security lavatories.


	1.3 ACTION SUBMITTALS
	A. Product Data: For each type of product.
	1. Include construction details, material descriptions, dimensions of individual components and profiles, and finishes for lavatories.
	2. Include rated capacities, operating characteristics, electrical characteristics, and furnished specialties and accessories.

	B. Sustainable Design Submittals:
	1. <Double click to insert sustainable design text for plumbing fixtures.>

	C. Shop Drawings: Include diagrams for power, signal, and control wiring of automatic faucets.

	1.4 INFORMATIONAL SUBMITTALS
	A. Coordination Drawings: Counter cutout templates for mounting of counter-mounted lavatories.

	1.5 CLOSEOUT SUBMITTALS
	A. Operation and Maintenance Data: For lavatories and faucets to include in operation and maintenance manuals.
	1. In addition to items specified in Section 017823 "Operation and Maintenance Data," include the following:
	a. Servicing and adjustments of automatic faucets.



	1.6 MAINTENANCE MATERIAL SUBMITTALS
	A. Furnish extra materials that match products installed and that are packaged with protective covering for storage and identified with labels describing contents.
	1. Faucet Washers and O-Rings: Equal to [10] <Insert number> percent of amount of each type and size installed.
	2. Faucet Cartridges and O-Rings: Equal to [5] <Insert number> percent of amount of each type and size installed.



	PART 2 -  PRODUCTS
	2.1 ENAMELED, CAST-IRON, COUNTER-MOUNTED LAVATORIES
	A. Lavatory - Flat Rim, Enameled, Cast Iron, Flush Counter Mounted <Insert drawing designation>:
	1. <Double click here to find, evaluate, and insert list of manufacturers and products.>
	2. Fixture:
	a. Standard: ASME A112.19.1/CSA B45.2.
	b. Type: For flush mounting with kit.
	c. Nominal Size: Rectangular, [18 by 15 inches] [20 by 18 inches].
	d. Faucet-Hole Punching: [Three holes, 2-inch] [Three holes, 4-inch] centers.
	e. Faucet-Hole Location: Top.
	f. Color: [White] <Insert color>.
	g. Mounting Materials: With stainless steel ring and sealant.

	3. Faucet: <Insert lavatory faucet designation from "Manually Operated Lavatory Faucets" or "Automatically Operated Lavatory Faucets" Article>.

	B. Lavatory - Self-Rimming, Enameled, Cast Iron, Counter Mounted <Insert drawing designation>:
	1. <Double click here to find, evaluate, and insert list of manufacturers and products.>
	2. Fixture:
	a. Standard: ASME A112.19.1/CSA B45.2.
	b. Type: Self-rimming for above-counter mounting.
	c. Nominal Size: Oval, [20 by 17 inches] [24 by 18 inches] <Insert dimensions>.
	d. Faucet-Hole Punching: [One hole] [Three holes, 2 inch centers] [Three holes, 4-inch centers].
	e. Faucet-Hole Location: Top.
	f. Color: [White] <Insert color>.
	g. Mounting Material: Sealant.

	3. Faucet: <Insert lavatory faucet designation from "Manually Operated Lavatory Faucets" or "Automatically Operated Lavatory Faucets" Article>.

	C. Lavatory - Enameled, Cast Iron, Undercounter Mounted <Insert drawing designation>:
	1. <Double click here to find, evaluate, and insert list of manufacturers and products.>
	2. Fixture:
	a. Standard: ASME A112.19.1/CSA B45.2.
	b. Type: For undercounter mounting.
	c. Nominal Size: Oval, [24 by 18 inches] <Insert dimensions>.
	d. Faucet-Hole Punching: No holes.
	e. Faucet-Hole Location: On countertop.
	f. Color: [White] <Insert color>.
	g. Mounting Materials: Sealant and undercounter mounting kit.

	3. Faucet: <Insert lavatory faucet designation from "Manually Operated Lavatory Faucets" or "Automatically Operated Lavatory Faucets" Article>.


	2.2 VITREOUS-CHINA, COUNTER-MOUNTED LAVATORIES
	A. Lavatory - Self-Rimming, Rectangular, Vitreous China, Counter Mounted <Insert drawing designation>:
	1. <Double click here to find, evaluate, and insert list of manufacturers and products.>
	2. Fixture:
	a. Standard: ASME A112.19.2/CSA B45.1.
	b. Type: Self-rimming for above-counter mounting.
	c. Nominal Size: Rectangular, [21 by 19 inches] [24 by 20 inches] <Insert dimensions>.
	d. Faucet-Hole Punching: [One hole] [Three holes, 2-inch centers] [Three holes, 4-inch centers].
	e. Faucet-Hole Location: Top.
	f. Color: [White] <Insert color>.
	g. Mounting Material: Sealant.

	3. Faucet: <Insert lavatory faucet designation from "Manually Operated Lavatory Faucets" or "Automatically Operated Lavatory Faucets" Article>.

	B. Lavatory - Self-Rimming, Vitreous China, Counter Mounted <Insert drawing designation>:
	1. <Double click here to find, evaluate, and insert list of manufacturers and products.>
	2. Fixture:
	a. Standard: ASME A112.19.2/CSA B45.1.
	b. Type: Self-rimming for above-counter mounting.
	c. Nominal Size:
	1) Oval, [19 by 17 inches] [20 by 17 inches] <Insert dimensions>.
	2) Round, [19 inches] <Insert dimension>.

	d. Faucet-Hole Punching: [One hole] [Three holes, 2-inch centers] [Three holes, 4-inch centers].
	e. Faucet-Hole Location: Top.
	f. Color: [White] <Insert color>.
	g. Mounting Material: Sealant.

	3. Faucet: <Insert lavatory faucet designation from "Manually Operated Lavatory Faucets" or "Automatically Operated Lavatory Faucets" Article>.

	C. Lavatory - Vitreous China, Undercounter Mounted <Insert drawing designation>:
	1. <Double click here to find, evaluate, and insert list of manufacturers and products.>
	2. Fixture:
	a. Standard: ASME A112.19.2/CSA B45.1.
	b. Type: For undercounter mounting.
	c. Nominal Size: Oval, [19 by 16 inches] [22 by 14 inches] [23 by 15 inches] <Insert dimensions>.
	d. Faucet-Hole Punching: No holes.
	e. Faucet-Hole Location: On countertop.
	f. Color: [White] <Insert color>.
	g. Mounting Material: Sealant and undercounter mounting kit.

	3. Faucet: <Insert lavatory faucet designation from "Manually Operated Lavatory Faucets" or "Automatically Operated Lavatory Faucets" Article>.


	2.3 ENAMELED, CAST-IRON, WALL-MOUNTED LAVATORIES
	A. Lavatory - Enameled, Cast Iron, Wall Mounted <Insert drawing designation>:
	1. <Double click here to find, evaluate, and insert list of manufacturers and products.>
	2. Fixture:
	a. Standard: ASME A112.19.1/CSA B45.2.
	b. Type: Straight-front apron with straight back.
	c. Nominal Size: Rectangular, [19 by 17 inches] [20 by 18 inches].
	d. Faucet-Hole Punching: [One hole] [Three holes, 2-inch centers] [Three holes, 4-inch centers].
	e. Faucet-Hole Location: Top.
	f. Color: [White] <Insert color>.
	g. Mounting Material: Wall bracket.

	3. Faucet: <Insert lavatory faucet designation from "Manually Operated Lavatory Faucets" or "Automatically Operated Lavatory Faucets" Article>.
	4. Support: [Type III lavatory carrier].[ Include rectangular, steel uprights] <Insert carrier>.
	5. Lavatory Mounting Height: [Standard] [Child] [Handicapped/elderly in accordance with ICC A117.1].


	2.4 VITREOUS-CHINA, WALL-MOUNTED LAVATORIES
	A. Lavatory - Vitreous China, Wall Mounted, with Back <Insert drawing designation>:
	1. <Double click here to find, evaluate, and insert list of manufacturers and products.>
	2. Fixture:
	a. Standard: ASME A112.19.2/CSA B45.1.
	b. Type: For wall hanging.
	c. Nominal Size: Rectangular, [18 by 16 inches] [20 by 18 inches] <Insert dimensions>.
	d. Faucet-Hole Punching: [One hole] [Three holes, 2-inch centers] [Three holes, 4-inch centers].
	e. Faucet-Hole Location: Top.
	f. Color: [White] <Insert color>.
	g. Mounting Material: Chair carrier.

	3. Faucet: <Insert lavatory faucet designation from "Manually Operated Lavatory Faucets" or "Automatically Operated Lavatory Faucets" Article>.
	4. Support: [Type I, exposed-arm lavatory carrier] [Type II, concealed-arm lavatory carrier] [Type II, concealed-arm lavatory carrier with escutcheons].[ Include rectangular, steel uprights].
	5. Lavatory Mounting Height: [Standard] [Child] [Handicapped/elderly in accordance with ICC A117.1].

	B. Lavatory - Ledge Back, Vitreous China, Wall Mounted <Insert drawing designation>:
	1. <Double click here to find, evaluate, and insert list of manufacturers and products.>
	2. Fixture:
	a. Standard: ASME A112.19.2/CSA B45.1.
	b. Type: For wall hanging.
	c. Nominal Size: Rectangular, [19 by 17 inches] [20 by 18 inches] <Insert dimensions>.
	d. Faucet-Hole Punching: [One hole] [Three holes, 2-inch centers] [Three holes, 4-inch centers].
	e. Faucet-Hole Location: Top.
	f. Color: [White] <Insert color>.
	g. Mounting Material: Chair carrier.

	3. Faucet: <Insert lavatory faucet designation from "Manually Operated Lavatory Faucets" or "Automatically Operated Lavatory Faucets" Article>.
	4. Support: [Type I, exposed-arm lavatory carrier] [Type II, concealed-arm lavatory carrier] [Type II, concealed-arm lavatory carrier with escutcheons].[ Include rectangular, steel uprights] <Insert carrier>.
	5. Lavatory Mounting Height: [Standard] [Child] [Handicapped/elderly in accordance with ICC A117.1].

	C. Lavatory - Wheelchair, Vitreous China, Wall Mounted <Insert drawing designation>:
	1. <Double click here to find, evaluate, and insert list of manufacturers and products.>
	2. Fixture:
	a. Standard: ASME A112.19.2/CSA B45.1.
	b. Type: Slab or wheelchair.
	c. Nominal Size: Rectangular, 27 by 20 inches.
	d. Faucet-Hole Punching: [One hole] [Three holes, 2-inch centers] [Three holes, 4-inch centers] [Three holes, 5- to 6-inch centers].
	e. Faucet-Hole Location: Top.
	f. Color: [White] <Insert color>.
	g. Mounting: For concealed-arm carrier.

	3. Faucet: <Insert lavatory faucet designation from "Manually Operated Lavatory Faucets" or "Automatically Operated Lavatory Faucets" Article>.
	4. Support: [Type II, concealed-arm lavatory carrier] [Type II, concealed-arm lavatory carrier with escutcheons].[ Include rectangular, steel uprights].
	5. Lavatory Mounting Height: [Child] [Handicapped/elderly in accordance with ICC A117.1].

	D. Lavatory - Corner Type, Vitreous China, Wall Mounted <Insert drawing designation>:
	1. <Double click here to find, evaluate, and insert list of manufacturers and products.>
	2. Fixture:
	a. Standard: ASME A112.19.2/CSA B45.1.
	b. Type: Three-sided-front apron with three-sided back.
	c. Nominal Size: Corner, 16 by 16 inches.
	d. Faucet-Hole Punching: [One hole] [Three holes, 2-inch centers].
	e. Faucet-Hole Location: Back wall.
	f. Color: [White] <Insert color>.
	g. Mounting Materials: Wall brackets.

	3. Faucet: Manufacturer's standard; factory installed.
	4. Support: [Type III lavatory carrier with two hanger plates made for corner lavatories].[ Include rectangular, steel uprights] <Insert carrier>.
	5. Lavatory Mounting Height: [Standard] [Child] [Handicapped/elderly in accordance with ICC A117.1].


	2.5 PRECAST GFRC, WALL-MOUNTED LAVATORIES WITH INTEGRAL BASIN(S)
	A. Lavatory - Precast GFRC, Wall-Mounted, Rectangular Countertop Deck with Integral Ramp Basin(s) <Insert drawing designation>:
	1. <Double click here to find, evaluate, and insert list of manufacturers and products.>
	2. Basin(s) and Countertop:
	a. Standard: CSA B45.8/IAPMO Z403 and ICC A117.1.
	b. Type: Straight front and side aprons with straight back.
	c. Number of Stations: [One] [Two] [Three] [Four].
	d. Overall Countertop Size: [30 by 21 by 5 inches (per station] <Insert dimension>.
	e. Basin I.D.: [20 by 13 by 5 inches] [18 by 12 by 5 inches] [14 by 10 by 5 inches].
	f. Faucet-Hole Punching (per Station): [Zero holes] [One hole] [Three holes, 2-inch centers] [Three holes, 4-inch centers] <Insert hole pattern>.
	g. Faucet-Hole Location: [Top] [Wall mount].
	h. Drain Type: Slot drain
	i. Color: [White linen] [Concrete] [Charcoal] [Limestone] [Graphite] [Pewter] [Dusk] [Taupe] <Insert color>.
	j. Mounting: Concrete wall brackets.

	3. Faucet: <Insert lavatory faucet designation from "Manually Operated Lavatory Faucets" or "Automatically Operated Lavatory Faucets" Article>.
	4. Waste Fittings:
	a. Standard: ASME A112.18.2/CSA B125.2.
	b. Connection: 1-1/4-inch fine thread tailpiece.
	c. Finish: [Polished chrome] [Brushed nickel] [Oil-rubbed bronze].

	5. Support: Manufacturer's standard product.
	6. Lavatory Mounting Height: [Standard] [Child] [Handicapped/elderly in accordance with ICC A117.1].

	B. Lavatory - Precast GFRC, Wall-Mounted, Rectangular Countertop Deck with Integral Rectangular Basin(s) <Insert drawing designation>:
	1. <Double click here to find, evaluate, and insert list of manufacturers and products.>
	2. Basin(s) and Countertop:
	a. Standard: CSA B45.8/IAPMO Z403 and ICC A117.1.
	b. Type: Straight front and side aprons with straight back.
	c. Number of Stations: [One] [Two] [Three] [Four].
	d. Overall Countertop Size: [30 by 21 by 5 inches (per station] <Insert dimension>.
	e. Basin I.D.: 20 by 13 by 5 inches.
	f. Faucet-Hole Punching (per Station): [Zero holes] [One hole] [Three holes, 2-inch centers] [Three holes, 4-inch centers] <Insert hole pattern>.
	g. Faucet-Hole Location: [Top] [Wall mount].
	h. Drain Type: 1-1/4-inch grid drain assembly.
	i. Color: [White linen] [Concrete] [Charcoal] [Limestone] [Graphite] [Pewter] [Dusk] [Taupe] <Insert color>.
	j. Mounting: Concrete wall brackets.

	3. Faucet: <Insert lavatory faucet designation from "Manually Operated Lavatory Faucets" or "Automatically Operated Lavatory Faucets" Article>.
	4. Waste Fittings:
	a. Standard: ASME A112.18.2/CSA B125.2.
	b. Type: 1-1/4-inch grid drain assembly.
	c. Finish: [Polished chrome] [Brushed nickel] [Oil-rubbed bronze].

	5. Support: Manufacturer's standard product.
	6. Lavatory Mounting Height: [Standard] [Child] [Handicapped/elderly in accordance with ICC A117.1].

	C. Lavatory - Precast GFRC, Wall-Mounted, Rectangular Countertop Deck with Integral Half-Trough Basin(s) <Insert drawing designation>:
	1. <Double click here to find, evaluate, and insert list of manufacturers and products.>
	2. Fixture:
	a. Standard: CSA B45.8/IAPMO Z403 and ICC A117.1.
	b. Type: Straight front and side aprons with straight back.
	c. Number of Stations: [One] [Two] [Three] [Four].
	d. Overall Countertop Size: [30 by 21 by 5 inches (per station] <Insert dimension>.
	e. Basin I.D.: [20 by 13 by 5-1/2 inches] [16 by 14 by 5-1/2 inches].
	f. Faucet-Hole Punching (per Station): [Zero holes] [One hole] [Three holes, 2-inch centers] [Three holes, 4-inch centers] <Insert hole pattern>.
	g. Faucet-Hole Location: [Top] [Wall mount].
	h. Drain Type: 1-1/4-inch grid drain assembly.
	i. Color: [White linen] [Concrete] [Charcoal] [Limestone] [Graphite] [Pewter] [Dusk] [Taupe] <Insert color>.
	j. Mounting: Concrete wall brackets.

	3. Faucet: <Insert lavatory faucet designation from "Manually Operated Lavatory Faucets" or "Automatically Operated Lavatory Faucets" Article>.
	4. Waste Fittings:
	a. Standard: ASME A112.18.2/CSA B125.2.
	b. Type: 1-1/4-inch grid drain assembly.
	c. Finish: [Polished chrome] [Brushed nickel] [Oil-rubbed bronze].

	5. Support: Manufacturer's standard product.
	6. Lavatory Mounting Height: [Standard] [Child] [Handicapped/elderly in accordance with ICC A117.1].


	2.6 PRECAST GFRC, WALL-MOUNTED, SINGLE-BASIN, MULTI-STATION LAVATORY
	A. Lavatory - Precast GFRC, Two-Station, Wall-Mounted, Rectangular Countertop Deck with Single Integral Ramp Basin <Insert drawing designation>:
	1. <Double click here to find, evaluate, and insert list of manufacturers and products.>
	2. Fixture:
	a. Standard: CSA B45.8/IAPMO Z403 and ICC A117.1.
	b. Type: Straight front and side aprons with straight back.
	c. Overall Countertop Size: [60 by 21 by 5 inches] [72 by 21 by 5 inches] <Insert dimension>.
	d. Basin I.D.: [48 by 13 by 5 inches] [50 by 12 by 5 inches] [50 by 13 by 5 inches] [60 by 13 by 5 inches].
	e. Faucet-Hole Punching (per Station): [Zero holes] [One hole] [Three holes, 2-inch centers] [Three holes, 4-inch centers] <Insert hole pattern>.
	f. Faucet-Hole Location: [Top] [Wall mount].
	g. Drain Type: Slot drain.
	h. Color: [White linen] [Concrete] [Charcoal] [Limestone] [Graphite] [Pewter] [Dusk] [Taupe] <Insert color>.
	i. Mounting Material: Concrete wall brackets.

	3. Faucet: <Insert lavatory faucet designation from "Manually Operated Lavatory Faucets" or "Automatically Operated Lavatory Faucets" Article>.
	4. Waste Fittings:
	a. Standard: ASME A112.18.2/CSA B125.2.
	b. Type: 1-1/2-inch slip joint connection.
	c. Finish: [Polished chrome] [Brushed nickel] [Oil-rubbed bronze].

	5. Support: Manufacturer's standard product.
	6. Lavatory Mounting Height: [Standard] [Child] [Handicapped/elderly in accordance with ICC A117.1].

	B. Lavatory - Precast GFRC, Three-Station, Wall-Mounted, Rectangular Countertop Deck with a Single Integral Ramp Basin <Insert drawing designation>:
	1. <Double click here to find, evaluate, and insert list of manufacturers and products.>
	2. Fixture:
	a. Standard: CSA B45.8/IAPMO Z403 and ICC A117.1.
	b. Type: Straight front and side aprons with straight back.
	c. Overall Countertop Size: [72 by 21 by 5 inches] [90 by 21 by 5 inches] <Insert dimension>.
	d. Basin I.D.: [60 by 13 by 5 inches] [72 by 13 by 5 inches] [80 by 12 by 5 inches] [84 by 12 by 5 inches].
	e. Faucet-Hole Punching (per Station): [Zero holes] [One hole] [Three holes, 2-inch centers] [Three holes, 4-inch centers] <Insert hole pattern>.
	f. Faucet-Hole Location: [Top] [Wall mount].
	g. Drain Type: Slot drain.
	h. Color: [White linen] [Concrete] [Charcoal] [Limestone] [Graphite] [Pewter] [Dusk] [Taupe] <Insert color>.
	i. Mounting Material: Concrete wall brackets.

	3. Faucet: <Insert lavatory faucet designation from "Manually Operated Lavatory Faucets" or "Automatically Operated Lavatory Faucets" Article>.
	4. Waste Fittings:
	a. Standard: ASME A112.18.2/CSA B125.2.
	b. Type: 1-1/2-inch slip joint connection.
	c. Finish: [Polished chrome] [Brushed nickel] [Oil-rubbed bronze].

	5. Support: Manufacturer's standard product.
	6. Lavatory Mounting Height: [Standard] [Child] [Handicapped/elderly in accordance with ICC A117.1].

	C. Lavatory - Precast GFRC, Four-Station, Wall-Mounted, Rectangular Countertop Deck with Single Integral Ramp Basin <Insert drawing designation>:
	1. <Double click here to find, evaluate, and insert list of manufacturers and products.>
	2. Fixture:
	a. Standard: CSA B45.8/IAPMO Z403 and ICC A117.1.
	b. Type: Straight front and side aprons with straight back.
	c. Overall Countertop Size: [106 by 21 by 5 inches] [120 by 21 by 5 inches] <Insert dimension>.
	d. Basin I.D.: [96 by 12 by 5 inches] [110 by 12 by 5 inches].
	e. Faucet-Hole Punching (per Station): [Zero holes] [One hole] [Three holes, 2-inch centers] [Three holes, 4-inch centers] <Insert hole pattern>.
	f. Faucet-Hole Location: [Top] [Wall mount].
	g. Drain Type: Slot drain.
	h. Color: [White linen] [Concrete] [Charcoal] [Limestone] [Graphite] [Pewter] [Dusk] [Taupe] <Insert color>.
	i. Mounting Material: Concrete wall brackets.

	3. Faucet: <Insert lavatory faucet designation from "Manually Operated Faucets" or "Automatically Operated Lavatory Faucets" Article>.
	4. Waste Fittings:
	a. Standard: ASME A112.18.2/CSA B125.2.
	b. Type: 1-1/2-inch slip joint connection.
	c. Finish: [Polished chrome] [Brushed nickel] [Oil-rubbed bronze].

	5. Support: Manufacturer's standard product.
	6. Lavatory Mounting Height: [Standard] [Child] [Handicapped/elderly in accordance with ICC A117.1].


	2.7 PRECAST GFRC, FREESTANDING LAVATORIES, MULTI-STATION
	A. Lavatory - Precast GFRC, Two-Station, Freestanding, Rectangular Countertop Deck with Integral Ramp Basin <Insert drawing designation>:
	1. <Double click here to find, evaluate, and insert list of manufacturers and products.>
	2. Fixture:
	a. Standard: CSA B45.8/IAPMO Z403 and ICC A117.1.
	b. Type: Straight front and side aprons with straight back.
	c. Overall Countertop size: [68 by 22 by 5 inches] <Insert dimension>.
	d. Basin I.D.: [48 by 13 by 5 inches] [50 by 12 by 5 inches] [50 by 13 by 5 inches] [60 by 13 by 5 inches].
	e. Faucet-Hole Punching (per Station): [Zero holes] [One hole] [Three holes, 2-inch centers] [Three holes, 4-inch centers] <Insert hole pattern>.
	f. Faucet-Hole Location: [Top] [Wall mount].
	g. Drain Type: Slot drain.
	h. Color: [White linen] [Concrete] [Charcoal] [Limestone] [Graphite] [Pewter] [Dusk] [Taupe] <Insert color>.
	i. Mounting Material: Concrete sink steel base.

	3. Faucet: <Insert lavatory faucet designation from "Manually Operated Lavatory Faucets" or "Automatically Operated Lavatory Faucets" Article>.
	4. Waste Fittings:
	a. Standard: ASME A112.18.2/CSA B125.2.
	b. Type: 1-1/2-inch slip joint connection.
	c. Finish: [Polished chrome] [Brushed nickel] [Oil-rubbed bronze].

	5. Support: Concrete sink steel base.
	6. Lavatory Height: Handicapped/elderly in accordance with ICC A117.1.

	B. Lavatory - Precast GFRC, Three-Station, Freestanding, Rectangular Countertop Deck with Integral Ramp Basin <Insert drawing designation>:
	1. <Double click here to find, evaluate, and insert list of manufacturers and products.>
	2. Fixture:
	a. Standard: CSA B45.8/IAPMO Z403 and ICC A117.1.
	b. Type: Straight front and side aprons with straight back.
	c. Overall Countertop Size: [72 by 22 by 5 inches] [84 by 22 by 5 inches] [98 by 22 by 5 inches] <Insert dimension>.
	d. Basin I.D.: [60 by 13 by 5 inches] [72 by 13 by 5 inches] [80 by 12 by 5 inches] [84 by 12 by 5 inches].
	e. Faucet-Hole Punching (per Station): [Zero holes] [One hole] [Three holes, 2-inch centers] [Three holes, 4-inch centers] <Insert hole pattern>.
	f. Faucet-Hole Location: [Top] [Wall mount].
	g. Drain Type: Slot drain.
	h. Color: [White linen] [Concrete] [Charcoal] [Limestone] [Graphite] [Pewter] [Dusk] [Taupe] <Insert color>.
	i. Mounting Material: Concrete sink steel base.

	3. Faucet: <Insert lavatory faucet designation from "Manually Operated Lavatory Faucets" or "Automatically Operated Lavatory Faucets" Article>.
	4. Waste Fittings:
	a. Standard: ASME A112.18.2/CSA B125.2.
	b. Type: 1-1/2-inch slip joint connection.
	c. Finish: [Polished chrome] [Brushed nickel] [Oil-rubbed bronze].

	5. Support: Manufacturer's concrete sink steel base.
	6. Lavatory Height: Handicapped/elderly in accordance with ICC A117.1.

	C. Lavatory - Precast GFRC, Four-Station, Freestanding, Rectangular Countertop Deck with Integral Ramp Basin <Insert drawing designation>:
	1. <Double click here to find, evaluate, and insert list of manufacturers and products.>
	2. Fixture:
	a. Standard: CSA B45.8/IAPMO Z403 and ICC A117.1.
	b. Type: Straight front and side aprons with straight back.
	c. Overall Countertop Size: [107 by 22 by 5 inches] [128 by 22 by 5 inches] <Insert dimension>.
	d. Basin I.D.: [96 by 12 by 5 inches] [110 by 12 by 5 inches].
	e. Faucet-Hole Punching (per Station): [Zero holes] [One hole] [Three holes, 2-inch centers] [Three holes, 4-inch centers] <Insert hole pattern>.
	f. Faucet-Hole Location: [Top] [Wall mount].
	g. Drain Type: Slot drain.
	h. Color: [White linen] [Concrete] [Charcoal] [Limestone] [Graphite] [Pewter] [Dusk] [Taupe] <Insert color>.
	i. Mounting Material: Concrete sink steel base.

	3. Faucet: <Insert lavatory faucet designation from "Manually Operated Lavatory Faucets" or "Automatically Operated Lavatory Faucets" Article>.
	4. Waste Fittings:
	a. Standard: ASME A112.18.2/CSA B125.2.
	b. Type: 1-1/2-inch slip joint connection.
	c. Finish: [Polished chrome] [Brushed nickel] [Oil-rubbed bronze].

	5. Support: Manufacturer's concrete sink steel base.
	6. Lavatory Height: Handicapped/elderly in accordance with ICC A117.1.


	2.8 LAVATORY SYSTEMS
	A. Lavatory System - Single or Multiple Stations <Insert drawing designation>:
	1. <Double click here to find, evaluate, and insert list of manufacturers and products.>
	2. Standards: ASME A112.18.1/CSA B125.1, ANSI A117.1, CSA B45.5/IAPMO Z124, NSF 61, NSF 372, and UPC, IPC, and GREENGUARD Certified.
	3. Electrical Components, Devices, and Accessories: Listed and labeled as defined in NFPA 70, by a qualified testing agency, and marked for intended location and application.
	4. Bowl(s) and Counter:
	a. Material: Solid-surface or natural quartz surface.
	b. Height to Rim: [34 inches] <Insert dimension> above floor.
	c. Color or Finish: [Not applicable] <Insert if required>.
	d. Access Panel: 16-1/8-inch access panel.
	e. Mounting: Wall hung.
	f. Number of Stations: [One] [Two] [Three] [Four].
	g. Drain: Grid with NPS 1-1/2 tailpiece, each bowl.

	5. Pedestal: [Not required] [Required, with access panel].
	6. Faucets:
	a. Type: Manufacturer's standard, chrome-plated solid brass, each bowl.
	b. Control: [Manual, push-button] [Hardwired, sensor-actuated] [Battery-powered, sensor-actuated][, pressure-balancing] mixing valve with check stops for each user station.

	7. Mixer Point-of-Use:
	a. Material: Solid bimetal (bronze, brass, stainless steel).
	b. Security: Hot limit stop set to a maximum of 109.4 deg F.
	c. Set: Screwdriver adjustment temperature dial with scale: Cold-hot.
	d. Operation: Electronic "no-touch" hardwired powered.
	e. Power: 120 V ac.

	8. High-speed, warm-air hand dryer.
	a. Mounting: [Surface mounted][, with low-profile design].
	b. Operation: Electronic-sensor activated with operation time of [10 to 20] <Insert number(s)> seconds.
	c. Cover Material and Finish: [Chrome-plated steel] <Insert material and finish>.
	d. Electrical Requirements: [115 V, 13 A, 1500 W] [115 V, 15 A, 1725 W] [115 V, 20 A, 2300 W] [208-240 V, 9-10 A, 1900-2300 W] <Insert electrical requirements>.

	9. Liquid-Soap Dispensers: [Hardwired, sensor actuated] [Battery powered, sensor actuated] [Not required], for each user station.
	10. Mounting: Off floor on wall brackets and frame enclosure.
	11. Supply Fittings:
	a. Piping: NPS 1/2 copper tubing, each bowl.
	b. Valves: Shutoff valve on each supply.
	c. Supply Piping: From wall.

	12. Waste Fittings:
	a. Standard: ASME A112.18.2/CSA B125.2.
	b. Trap and Drain Piping: NPS 1-1/2, each bowl.



	2.9 MANUALLY OPERATED LAVATORY FAUCETS
	A. Lavatory faucets intended to convey or dispense water for human consumption are to comply with the U.S. Safe Drinking Water Act (SDWA), with requirements of the Authority Having Jurisdiction (AHJ), and with NSF 61/NSF 372, or be certified in compli...
	B. Lavatory Faucets - Manual Type: [Single-Control Mixing] [Single-Control Nonmixing] [Two-Handle Mixing], [Commercial] [General Duty], <Insert drawing designation>:
	1. <Double click here to find, evaluate, and insert list of manufacturers and products.>
	2. Standard: ASME A112.18.1/CSA B125.1.
	3. General: Include hot- and cold-water indicators; coordinate faucet inlets with supplies and fixture hole punchings; coordinate outlet with spout and fixture receptor.
	4. Body Type: [Centerset] [Widespread] [Single hole] <Insert type>.
	5. Body Material: Commercial, solid-brass, or die-cast housing with brazed copper and brass waterway.
	6. Finish: [Polished chrome plate] <Insert finish>.
	7. Maximum Flow Rate: [0.5 gpm] <Insert value>.
	8. Maximum Flow: [0.25 gal.] <Insert value> per metering cycle.
	9. Mounting Type: [Deck, exposed] [Deck, concealed] [Back/wall, exposed] [Back/wall, concealed].
	10. Valve Handle(s): [Single lever] [Knob] [Knob, nonmetallic] [Cross, three arm] [Cross, four arm] [Wrist blade, 4 inches] [Elbow, 6 inches] [Push button] <Insert type>.
	11. Spout: [Rigid] [Swing] [Rigid, gooseneck] [Swivel, gooseneck] type.
	12. Spout Outlet: [Aerator] [Laminar flow] [Spray] <Insert type>.
	13. Operation: [Compression, manual] [Noncompression, manual].
	14. Drain: [Not part of faucet] <Insert type>.


	2.10 AUTOMATICALLY OPERATED LAVATORY FAUCETS
	A. Lavatory faucets intended to convey or dispense water for human consumption are to comply with the U.S. Safe Drinking Water Act (SDWA), requirements of the Authority Having Jurisdiction (AHJ), and with NSF 61/NSF 372, or be certified in compliance ...
	B. Lavatory Faucets - Automatic Type: [Battery Powered] [Hardwired] Electronic Sensor Operated, [Mixing] [Nonmixing], <Insert drawing designation>:
	1. <Double click here to find, evaluate, and insert list of manufacturers and products.>
	2. Standards: ASME A112.18.1/CSA B125.1 and UL 1951.
	3. Electrical Components, Devices, and Accessories: Listed and labeled as defined in NFPA 70, by a qualified testing agency, and marked for intended location and application.
	4. General: Include hot- and cold-water indicators; coordinate faucet inlets with supplies and fixture hole punchings; coordinate outlet with spout and fixture receptor.
	5. Body Type: [Single hole] <Insert type>.
	6. Body Material: Commercial, solid-brass, or die-cast housing with brazed copper and brass waterway.
	7. Finish: [Polished chrome plate] <Insert finish>.
	8. Maximum Flow Rate: [0.5 gpm] <Insert value>.
	9. Mounting Type: [Deck, concealed] [Back/wall, concealed] <Insert type>.
	10. Spout: [Rigid] [Swing] [Rigid, gooseneck] [Swivel, gooseneck] type.
	11. Spout Outlet: [Aerator] [Laminar flow] [Spray] <Insert type>.
	12. Drain: [Not part of faucet] <Insert type>.


	2.11 SUPPLY FITTINGS
	A. NSF Standard: Comply with NSF 61 and NSF 372 for supply-fitting materials that will be in contact with potable water.
	B. Standard: ASME A112.18.1/CSA B125.1.
	C. Supply Piping: Chrome-plated-brass pipe or chrome-plated copper tube matching water-supply piping size. Include chrome-plated-brass or stainless steel wall flange.
	D. Supply Stops: Chrome-plated-brass, one-quarter-turn, ball-type or compression valve with inlet connection matching supply piping.
	E. Operation: [Loose key] [Wheel handle] <Insert type>.
	F. Risers:
	1. [NPS 3/8] [NPS 1/2].
	2. [Chrome-plated, rigid-copper-pipe and brass straight or offset tailpieces] [Chrome-plated, soft-copper flexible tube] [ASME A112.18.6/CSA B125.6, braided- or corrugated-stainless steel, flexible hose] riser.


	2.12 WASTE FITTINGS
	A. Standard: ASME A112.18.2/CSA B125.2.
	B. Drain: Grid type with NPS 1-1/4 offset and straight tailpiece.
	C. Trap:
	1. Size: [NPS 1-1/2 by NPS 1-1/4] [NPS 1-1/4].
	2. Material:
	a. Chrome-plated, [two-piece, cast-brass trap and swivel elbow with 0.032-inch-thick brass tube to wall] [two-piece, cast-brass trap and ground-joint swivel elbow with 0.032-inch-thick brass tube to wall] [one-piece, cast-brass trap with swivel 0.029-...
	b. Stainless steel, two-piece trap and swivel elbow with 0.012-inch thick stainless steel tube to wall, and stainless steel wall flange.



	2.13 LAVATORY SUPPORTS
	A. Lavatory Carrier:
	1. <Double click here to find, evaluate, and insert list of manufacturers and products.>
	2. Standard: ASME A112.6.1M.



	PART 3 -  EXECUTION
	3.1 EXAMINATION
	A. Examine roughing-in of water supply and sanitary drainage and vent piping systems to verify actual locations of piping connections before lavatory installation.
	B. Examine counters and walls for suitable conditions where lavatories will be installed.
	C. Proceed with installation only after unsatisfactory conditions have been corrected.

	3.2 INSTALLATION
	A. Install lavatories level and plumb in accordance with roughing-in drawings.
	B. Install supports, affixed to building substrate, for wall-mounted lavatories.
	C. Install accessible wall-mounted lavatories at handicapped/elderly mounting height for people with disabilities or the elderly, in accordance with ICC A117.1.
	D. Install wall flanges or escutcheons at piping wall penetrations in exposed, finished locations. Use deep-pattern escutcheons if required to conceal protruding fittings. Comply with escutcheon requirements specified in Section 220518 "Escutcheons fo...
	E. Seal joints between lavatories, counters, and walls using sanitary-type, one-part, mildew-resistant silicone sealant. Match sealant color to fixture color. Comply with sealant requirements specified in Section 079200 "Joint Sealants."
	F. Install protective shielding pipe covers and enclosures on exposed supplies and waste piping of accessible lavatories. Comply with requirements in Section 220719 "Plumbing Piping Insulation."

	3.3 PIPING CONNECTIONS
	A. Connect fixtures with water supplies, stops, and risers, and with traps, soil, waste, and vent piping. Use size fittings required to match fixtures.
	B. Comply with water piping requirements specified in Section 221116 "Domestic Water Piping."
	C. Comply with soil and waste piping requirements specified in Section 221316 "Sanitary Waste and Vent Piping."

	3.4 ELECTRICAL CONNECTIONS
	A. Connect wiring according to Section 260519 "Low-Voltage Electrical Power Conductors and Cables."
	B. Ground equipment according to Section 260526 "Grounding and Bonding for Electrical Systems."
	C. Install electrical devices furnished by manufacturer, but not factory mounted in accordance with NFPA 70 and NECA 1.
	D. Install nameplate for each electrical connection, indicating electrical equipment designation and circuit number feeding connection.
	1. Nameplate shall be laminated acrylic or melamine plastic signs, as specified in Section 260553 "Identification for Electrical Systems."
	2. Nameplate shall be laminated acrylic or melamine plastic signs with a black background and engraved white letters at least [1/2 inch] <Insert dimension> high.


	3.5 ADJUSTING
	A. Operate and adjust lavatories and controls. Replace damaged and malfunctioning lavatories, fittings, and controls.
	B. Install new batteries in battery-powered, electronic-sensor mechanisms.

	3.6 CLEANING AND PROTECTION
	A. After completing installation of lavatories, inspect and repair damaged finishes.
	B. Clean lavatories, faucets, and other fittings with manufacturers' recommended cleaning methods and materials.
	C. Provide protective covering for installed lavatories and fittings.
	D. Do not allow use of lavatories for temporary facilities unless approved in writing by Owner.



	224216.16 FL - Commercial Sinks
	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. Section Includes:
	1. Service sinks.
	2. Kitchen/utility sinks.
	3. Handwash sinks.
	4. Sacristy sinks.
	5. Shampoo bowls.
	6. Manually operated sink faucets.
	7. Automatically operated sink faucets.
	8. Supply fittings.
	9. Waste fittings.
	10. Sink supports.
	11. Grout.

	B. Related Requirements:
	1. Section 114000 "Foodservice Equipment" for NSF-compliant foodservice and handwash sinks.
	2. Section 224100 "Residential Plumbing Fixtures" for residential sinks.


	1.3 ACTION SUBMITTALS
	A. Product Data: For each type of product.
	1. Include construction details, material descriptions, dimensions of individual components and profiles, and finishes for sinks.
	2. Include rated capacities, operating characteristics[, electrical characteristics,] and furnished specialties and accessories.

	B. Sustainable Design Submittals:
	1. <Double click to insert sustainable design text for plumbing fixtures.>


	1.4 INFORMATIONAL SUBMITTALS
	A. Coordination Drawings: Counter cutout templates for mounting of counter-mounted sinks.

	1.5 CLOSEOUT SUBMITTALS
	A. Operation and Maintenance Data: For sinks and faucets to include in operation and maintenance manuals.
	1. In addition to items specified in Section 017823 "Operation and Maintenance Data," include the following:
	a. Servicing and adjustments for automatic faucets.



	1.6 MAINTENANCE MATERIAL SUBMITTALS
	A. Furnish extra materials that match products installed and that are packaged with protective covering for storage and identified with labels describing contents.
	1. Faucet Washers and O-Rings: Equal to [10] <Insert number> percent of amount of each type and size installed.
	2. Faucet Cartridges and O-Rings: Equal to [5] <Insert number> percent of amount of each type and size installed.



	PART 2 -  PRODUCTS
	2.1 SERVICE SINKS
	A. Service Sinks - Terrazzo, Floor Mounted: <Insert drawing designation>.
	1. <Double click here to find, evaluate, and insert list of manufacturers and products.>
	2. Source Limitations: Obtain sinks from single source from single manufacturer.
	3. Fixture:
	a. Material: Marble chips cast in portland cement to produce a compressive strength of not less than 3000 psi, seven days after casting.
	b. Shape: [Square] [Rectangular] [Five sided] [Radial front] <Insert shape>.
	c. Nominal Size: [24 by 24 inches] [30 by 30 inches] [24 by 36 inches] [32 by 32 inches] [36 by 36 inches] <Insert dimensions>.
	d. Height: [6 inches] [10 inches] [12 inches] [12 inches with dropped front] <Insert dimensions>.
	e. Tiling Flange: [Not required] [On one side] [On two sides] [On three sides].
	f. Rim Guard: On [front] [all] top surfaces.
	g. Color: [Not applicable] <Insert color>.
	h. Drain: Grid with [NPS 2] [NPS 3] outlet.

	4. Mounting: On floor and flush to wall.
	5. Faucet: <Insert service sink faucet designation from "Manually Operated Sink Faucets" Article>.

	B. Service Sinks - Plastic, Floor Mounted: <Insert drawing designation>.
	1. <Double click here to find, evaluate, and insert list of manufacturers and products.>
	2. Source Limitations: Obtain sinks from single source from single manufacturer.
	3. Fixture:
	a. Standard: CSA B45.5/IAPMO Z124.
	b. Material: [Molded polymer] <Insert material>.
	c. Nominal Size: [24 by 36 by 10 inches] [36 by 36 by 10 inches] <Insert dimensions>.
	d. Rim Guard: On [front] [all] top surfaces.
	e. Color: [Not applicable] <Insert color>.
	f. Drain: Grid with [NPS 2] [NPS 3] outlet.

	4. Mounting: On floor and flush to wall.
	5. Faucet: <Insert service sink faucet designation from "Manually Operated Sink Faucets" Article>.

	C. Service Sinks - Molded Stone, Floor Mounted: <Insert drawing designation>.
	1. <Double click here to find, evaluate, and insert list of manufacturers and products.>
	2. Source Limitations: Obtain sinks from single source from single manufacturer.
	3. Fixture:
	a. Standard: ASME A112.18.2/CSA B125.2.
	b. Shape: [Square] [Rectangular] <Insert shape>.
	c. Nominal Size: [24 by 24 inches] [24 by 36 inches] <Insert dimensions>.
	d. Height: [10 inches] <Insert dimensions>.
	e. Rim Guard: On [front] [all] top surfaces.
	f. Color: [Not applicable] <Insert color>.
	g. Drain: Grid with [NPS 2] [NPS 3] outlet.

	4. Mounting: On floor and flush to wall.
	5. Faucet: <Insert service sink faucet designation from "Manually Operated Sink Faucets" Article>.

	D. Service Sinks - Enameled Cast Iron, Trap Standard Mounted: <Insert drawing designation>.
	1. <Double click here to find, evaluate, and insert list of manufacturers and products.>
	2. Source Limitations: Obtain sinks from single source from single manufacturer.
	3. Fixture:
	a. Standard: ASME A112.19.1/CSA B45.2.
	b. Type: Service sink with back.
	c. Back: [Two faucet holes] [Plain].
	d. Nominal Size: [22 by 18 inches] [24 by 20 inches].
	e. Color: White.
	f. Mounting: [NPS 2] [NPS 3] P-trap standard with grid strainer inlet, cleanout, and floor flange.
	g. Rim Guard: On front and sides.

	4. Faucet: <Insert service sink faucet designation from "Manually Operated Sink Faucets" Article>.
	5. Support: [Sink carrier] <Insert carrier>.

	E. Service Sinks - Enameled Cast Iron, Floor Mounted: <Insert drawing designation>.
	1. <Double click here to find, evaluate, and insert list of manufacturers and products.>
	2. Source Limitations: Obtain sinks from single source from single manufacturer.
	3. Fixture:
	a. Standard: ASME A112.19.1/CSA B45.2.
	b. Style: With front apron and raised back.
	c. Nominal Size: 28 by 28 inches.
	d. Color: White.
	e. Drain: Grid with [NPS 2] [NPS 3] outlet.
	f. Rim Guard: Coated wire.

	4. Faucet: <Insert service sink faucet designation from "Manually Operated Sink Faucets" Article>.


	2.2 KITCHEN/UTILITY SINKS
	A. Kitchen/Utility Sinks - Stainless Steel, Counter Mounted: <Insert drawing designation>.
	1. <Double click here to find, evaluate, and insert list of manufacturers and products.>
	2. Source Limitations: Obtain sinks from single source from single manufacturer.
	3. Fixture:
	a. Standard: ASME A112.19.3/CSA B45.4.
	b. Type: Stainless steel, self-rimming, sound-deadened unit [less ledge back] [with ledge back].
	c. Number of Compartments: [One] [Two] [Three].
	d. Overall Dimensions: <Insert dimensions>.
	e. Material: 18 gauge, Type 304 stainless steel.
	f. Compartment:
	1) Dimensions: <Insert dimensions>.
	2) Drain: [Grid with NPS 1-1/2 tailpiece and twist drain] [Grid with NPS 2 tailpiece and twist drain] [NPS 1-1/2 tailpiece with stopper] <Insert drain>.
	3) Drain Location: [Centered in compartment] [Near back of compartment] [Near left side of compartment] [Near right side of compartment] <Insert location>.
	4) Depth: [Standard] [Wheelchair accessible].

	g. Each Compartment:
	1) Dimensions: <Insert dimensions>.
	2) Drains: [Grid with NPS 1-1/2 tailpiece and twist drain] [Grid with NPS 2 tailpiece and twist drain] [NPS 1-1/2 tailpiece with stopper] <Insert drain>.
	3) Drain Location: [Centered in compartment] [Near back of compartment] <Insert location>.
	4) Depth: [Standard] [Wheelchair accessible].


	4. Faucet(s): <Insert sink faucet designation from "Manually Operated Sink Faucets" or "Automatically Operated Sink Faucets" Article>.
	a. Number Required: [One] [Two].
	b. Mounting: On ledge.

	5. Supply Fittings:
	a. Standard: ASME A112.18.1/CSA B125.1.
	b. Supplies: Chrome-plated brass compression stop with inlet connection matching water-supply piping type and size.
	1) Operation: [Loose key] [Wheel handle] <Insert type>.
	2) Risers: NPS 1/2, [chrome-plated, rigid-copper pipe] [chrome-plated, soft-copper flexible tube] [ASME A112.18.6/CSA B125.6, braided or corrugated stainless steel flexible hose].


	6. Waste Fittings:
	a. Standard: ASME A112.18.2/CSA B125.2.
	b. Trap(s):
	1) Size: [NPS 1-1/2] [NPS 2].
	2) Material:
	a) Chrome-plated, [two-piece, cast-brass trap and swivel elbow with 17-gauge brass tube to wall] [two-piece, cast-brass trap and ground-joint swivel elbow with 17-gauge brass tube to wall] <Insert trap type>; and chrome-plated brass or steel wall flange.


	c. Continuous Waste:
	1) Size: [NPS 1-1/2] [NPS 2].
	2) Material: Chrome-plated, 17-gauge brass tube.


	7. Mounting: On counter with sealant.

	B. Kitchen/Utility Sinks - Stainless Steel, Freestanding: <Insert drawing designation>.
	1. <Double click here to find, evaluate, and insert list of manufacturers and products.>
	2. Source Limitations: Obtain sinks from single source from single manufacturer.
	3. Fixture:
	a. Standards:
	1) ASME A112.19.3/CSA B45.4.
	2) NSF 2.

	b. Type: Stainless steel, freestanding, sound-deadened unit with backsplash.
	c. Number of Compartments: [One] [Two] [Three] [Four].
	d. Overall Dimensions: <Insert dimensions>.
	e. Material: [14] [16] gauge, Type 304 stainless steel.
	f. Compartment:
	1) Dimensions: <Insert dimensions>.
	2) Drain: [Grid with NPS 1-1/2 tailpiece and twist drain] [Grid with NPS 2 tailpiece and twist drain] [NPS 1-1/2 tailpiece with stopper] <Insert drain>.
	3) Drain Location: [Centered in compartment] [Near back of compartment] [Near left side of compartment] [Near right side of compartment] <Insert location>.

	g. Each Compartment:
	1) Dimensions: <Insert dimensions>.
	2) Drains: [Grid with NPS 1-1/2 tailpiece and twist drain] [Grid with NPS 2 tailpiece and twist drain] [NPS 1-1/2 tailpiece with stopper] <Insert drain>.
	3) Drain Location: [Centered in compartment] [Near back of compartment] <Insert location>.

	h. Integral Drainboard(s): [Not required] [Both] [Left] [Right] side(s).
	1) Dimensions Each: [Not applicable] <Insert dimensions>.


	4. Legs and Feet: Stainless steel tubing legs with adjustable bullet feet.
	5. Faucet(s): <Insert sink faucet designation from "Manually Operated Sink Faucets" or "Automatically Operated Sink Faucets" Article>.
	a. Number Required: [One] [Two].
	b. Mounting: On backsplash.

	6. Supply Fittings:
	a. Standard: ASME A112.18.1/CSA B125.1.
	b. Supplies: Chrome-plated brass compression stop with inlet connection matching water-supply piping type and size.
	1) Operation: [Loose key] [Wheel handle] <Insert type>.
	2) Risers: NPS 1/2, [chrome-plated, rigid-copper pipe] [chrome-plated, soft-copper flexible tube] [ASME A112.18.6/CSA B125.6, braided or corrugated stainless steel flexible hose].


	7. Waste Fittings:
	a. Standard: ASME A112.18.2/CSA B125.2.
	b. Trap(s):
	1) Size: [NPS 1-1/2] [NPS 2].
	2) Material:
	a) Chrome-plated, [two-piece, cast-brass trap and swivel elbow with 17-gauge brass tube to wall] [two-piece, cast-brass trap and ground-joint swivel elbow with 17-gauge brass tube to wall] <Insert trap type>; and chrome-plated brass or steel wall flange.


	c. Continuous Waste:
	1) Size: [NPS 1-1/2] [NPS 2].
	2) Material: Chrome-plated, 17-gauge brass tube.




	2.3 HANDWASH SINKS
	A. Handwash Sinks - Stainless Steel: <Insert drawing designation>.
	1. <Double click here to find, evaluate, and insert list of manufacturers and products.>
	2. Source Limitations: Obtain sinks from single source from single manufacturer.
	3. Fixture:
	a. Standards:
	1) ASME A112.19.3/CSA B45.4.
	2) NSF 61.

	b. Type: [Wall-mounted] [Pedestal-base] stainless steel basin with radius corners, back for faucet, and support brackets.
	c. Overall Dimensions: [17 by 16 by 5 inches] <Insert dimensions>.
	d. Material: [18 gauge] [20 gauge] <Insert gauge>, Type 304 stainless steel.

	4. Faucet: <Insert sink faucet designation from "Manually Operated Sink Faucets" or "Automatically Operated Sink Faucets" Article>.
	5. Supply Fittings: Comply with requirements in "Supply Fittings" Article.
	6. Waste Fittings: Comply with requirements in "Waste Fittings" Article.
	7. Support: [Type II sink carrier] <Insert carrier>.
	8. Mounting Height: [Standard] [Child] [Accessible in accordance with ICC A117.1].


	2.4 SACRISTY SINKS
	A. Sacristy Sinks - Stainless Steel, Wall Hung: <Insert drawing designation>.
	1. <Double click here to find, evaluate, and insert list of manufacturers and products.>
	2. Source Limitations: Obtain sinks from single source from single manufacturer.
	3. Fixture:
	a. Standard: ASME A112.19.3/CSA B45.4.
	b. Type: [Single] [Double] bowl.
	c. Material: Bowl and hinged cover, 18 gauge, Type 304, 18-8 stainless steel.
	d. Nominal Size: Approximately [20 by 23 inches] [21 by 42 inches] <Insert dimensions>.
	e. Cover: Hinged with lock on [left] [right] bowl.

	4. Faucet: <Insert sink faucet designation from "Manually Operated Sink Faucets" or "Automatically Operated Sink Faucets" Article>.
	a. Location: On [left] [right] bowl.

	5. Supply Fittings: Comply with requirements in "Supply Fittings" Article.
	6. Waste Fittings:
	a. Standard: ASME A112.18.2/CSA B125.2.
	b. [Left] [Right] Bowl:
	1) Drain: Cup with stopper and NPS 1-1/2 tailpiece.
	2) Drain Piping: NPS 1-1/2 chrome-plated, tubular-brass direct waste without trap, separate waste piping, and wall flange.

	c. Opposite Bowl:
	1) Drain: Grid with stopper and NPS 1-1/2 tailpiece.
	2) Trap:
	a) Size: NPS 1-1/2.
	b) Material: Comply with requirements in "Waste Fittings" Article.




	B. Sacristy Sinks - Stainless Steel, Two Bowl, Cabinet Mounted: <Insert drawing designation>.
	1. <Double click here to find, evaluate, and insert list of manufacturers and products.>
	2. Source Limitations: Obtain sinks from single source from single manufacturer.
	3. Fixture:
	a. Standard: ASME A112.19.3/CSA B45.4.
	b. Type: Cabinet mounted.
	c. Material: Bowl and hinged cover, 18-gauge, Type 304, 18-8 stainless steel.
	d. Nominal Size: Approximately [21 by 42 inches] <Insert dimensions>.
	e. Cover: Hinged with lock on [left] [right] bowl.

	4. Faucet: <Insert sink faucet designation from "Manually Operated Sink Faucets" or "Automatically Operated Sink Faucets" Article>.
	a. Location: On [left] [right] bowl.

	5. Supply Fittings: Comply with requirements in "Supply Fittings" Article.
	6. Waste Fittings:
	a. Standard: ASME A112.18.2/CSA B125.2.
	b. [Left] [Right] Bowl:
	1) Drain: Cup with stopper and NPS 1-1/2 tailpiece.
	2) Drain Piping: NPS 1-1/2 chrome-plated, tubular-brass direct waste without trap, separate waste piping, and wall flange.

	c. Opposite Bowl:
	1) Drain: Grid with stopper and NPS 1-1/2 tailpiece.
	2) Trap:
	a) Size: NPS 1-1/2.
	b) Material: Comply with requirements in "Waste Fittings" Article.




	C. Sacristy Sinks - Stainless Steel, Two Bowl, Counter Mounted: <Insert drawing designation>.
	1. <Double click here to find, evaluate, and insert list of manufacturers and products.>
	2. Source Limitations: Obtain sinks from single source from single manufacturer.
	3. Fixture:
	a. Standard: ASME A112.19.3/CSA B45.4.
	b. Type: Self-rimming.
	c. Material: Bowl and hinged cover, 18 gauge, Type 304, 18-8 stainless steel.
	d. Nominal Size: Approximately [17.5 by 37 inches] [18 by 29 inches] [22 by 28 inches] [22 by 33 inches] [22 by 42 inches] <Insert dimensions>.
	e. Cover: Hinged with lock on [left] [right] bowl.

	4. Faucet: <Insert sink faucet designation from "Manually Operated Sink Faucets" or "Automatically Operated Sink Faucets" Article>.
	a. Location: On [left] [right] bowl.

	5. Supply Fittings: Comply with requirements in "Supply Fittings" Article.
	6. Waste Fittings:
	a. Standard: ASME A112.18.2/CSA B125.2.
	b. [Left] [Right] Bowl:
	1) Drain: Cup with stopper and NPS 1-1/2 tailpiece.
	2) Drain Piping: NPS 1-1/2 chrome-plated, tubular-brass direct waste without trap, separate waste piping, and wall flange.

	c. Opposite Bowl:
	1) Drain: Grid with stopper and NPS 1-1/2 tailpiece.
	2) Trap:
	a) Size: NPS 1-1/2.
	b) Material: Comply with requirements in "Waste Fittings" Article.





	2.5 SHAMPOO BOWLS
	A. Shampoo Bowl - Enameled Cast Iron: <Insert drawing designation>.
	1. <Double click here to find, evaluate, and insert list of manufacturers and products.>
	2. Source Limitations: Obtain bowls from single source from single manufacturer.
	3. Fixture:
	a. Standard: ASME A112.19.2/CSA B45.1.
	b. Bowl: Shaped for head rest.
	c. Nominal Size: [19 by 19 by 10 inches] <Insert dimensions>.
	d. Color: [White] <Insert color>.

	4. Faucet: Manufacturer's standard with vacuum breaker complying with ASME A112.18.3 and with hose spray head.
	5. Waste Fittings: Comply with requirements in "Waste Fittings" Article except as follows:
	a. Drain: Cup type with hair basket and NPS 1-1/2 tailpiece.
	b. Trap Size: NPS 1-1/2.

	6. Mounting Material: [Bracket or devices for attaching to counter] [Wall bracket].

	B. Shampoo Bowl - Plastic: <Insert drawing designation>.
	1. <Double click here to find, evaluate, and insert list of manufacturers and products.>
	2. Source Limitations: Obtain bowls from single source from single manufacturer.
	3. Fixture:
	a. Standard: CSA B45.5/IAPMO Z124.
	b. Material: [Plastic] [FRP] [PMMA] <Insert material>.
	c. Bowl: Shaped for head rest.
	d. Nominal Size: [19 by 19 by 10 inches] <Insert dimensions>.
	e. Color: [White] <Insert color>.
	f. Mounting Material: [Bracket or devices for attaching to counter] [Wall bracket].

	4. Faucet: Manufacturer's standard with vacuum breaker complying with ASME A112.18.3 and with hose spray head.
	5. Waste Fittings: Comply with requirements in "Waste Fittings" Article except as follows:
	a. Drain: Cup type with hair basket and NPS 1-1/2 tailpiece.
	b. Trap Size: NPS 1-1/2.


	C. Shampoo Bowl - Solid-Surface Material: <Insert drawing designation>.
	1. <Double click here to find, evaluate, and insert list of manufacturers and products.>
	2. Source Limitations: Obtain bowls from single source from single manufacturer.
	3. Fixture:
	a. Material: Molded, cast polymer.
	b. Bowl: Shaped for head rest.
	c. Nominal Size: [19 by 19 by 9 inches] [22 by 18 by 9 inches] <Insert dimensions>.
	d. Color: [Gray granite] [Sandstone] [White granite] <Insert color>.
	e. Mounting Material: [Bracket or devices for attaching to counter] [Wall bracket].

	4. Faucet: Manufacturer's standard with vacuum breaker complying with ASME A112.18.3 and with hose spray head.
	5. Waste Fittings: Comply with requirements in "Waste Fittings" Article except as follows:
	a. Drain: Cup type with hair basket and NPS 1-1/2 tailpiece.
	b. Trap Size: NPS 1-1/2.



	2.6 MANUALLY OPERATED SINK FAUCETS
	A. Sink faucets intended to convey or dispense water for human consumption are to comply with the U.S. Safe Drinking Water Act (SDWA), with requirements of the Authority Having Jurisdiction (AHJ), and with NSF 61 and NSF 372, or be certified in compli...
	B. Commercial Sink Faucets - Manual Type: [Single-control mixing] [Single-control nonmixing] [Two-handle mixing] [Pre-rinse], <Insert type> <Insert designation>.
	1. <Double click here to find, evaluate, and insert list of manufacturers and products.>
	2. Source Limitations: Obtain sink faucets from single source from single manufacturer.
	3. Standard: ASME A112.18.1/CSA B125.1.
	4. General: Include hot- and cold-water indicators; coordinate faucet inlets with supplies and fixture hole punchings; coordinate outlet with spout and sink receptor.
	5. Body Type: [Centerset] [Widespread] [Single hole] <Insert type>.
	6. Body Material: Commercial, solid brass, or die-cast housing with brazed copper and brass waterway.
	7. Finish: [Chrome plated] [Polished chrome plate] <Insert finish>.
	8. Maximum Flow Rate: [1.0 to 1.28 gpm] [1.5 gpm] <Insert value>.
	9. Mounting Type: [Deck, concealed] [Deck, exposed] [Back/wall, exposed].
	10. Valve Handle(s): [Lever] [Cross, four arm] [4-inch wrist blade] [6-inch wrist blade] [Not applicable] <Insert handles>.
	11. Spout Type: [Rigid] [Rigid with wall brace] [Swing] [Rigid gooseneck] [Swivel gooseneck] <Insert type>.
	12. Vacuum Breaker: [Required] [Not required] for hose outlet.
	13. Spout Outlet: [Aerator] [Laminar flow] [Hose thread in accordance with ASME B1.20.7] [Plain end] [Spray] <Insert type>.
	14. Pre-Rinse Unit:
	a. Style: [Flexible hose] [Rigid] [Combination rigid/flexible] <Insert type>.
	b. Riser: [18-inch rigid riser] <Insert type>.
	c. Hose: [44-inch flexible stainless steel with heat-resistant handle] <Insert type>.
	d. Spray valve: <Insert type>.
	e. Wall bracket.


	C. Commercial Service Sink Faucets - Manual Type: <Insert designation>.
	1. <Double click here to find, evaluate, and insert list of manufacturers and products.>
	2. Source Limitations: Obtain sink faucets from single source from single manufacturer.
	3. Description: Wall/back mounted, brass body, with integral service stops, checks, spout with bucket/pail hook, 3/4-inch hose thread end, integral vacuum breaker, inlets 8 inches o.c., and two-handle mixing.
	4. Faucet:
	a. Standards:
	1) ASME A112.18.1/CSA B125.1.
	2) NSF 61 and NSF 372.
	3) ICC A117.1.
	4) ASSE 1001 (VB).

	b. Finish: [Rough chrome plated] [Polished chrome plated] <Insert finish>.
	c. Handles: [Lever] [6-inch wrist blade] [4-inch wrist blade] [4 arms] <Insert type>.
	d. Cartridges: [One-fourth turn compression] [Ceramic] <Insert type>.
	e. Brace: [Adjustable top brace] [Adjustable bottom brace] <Insert type>.



	2.7 AUTOMATICALLY OPERATED SINK FAUCETS
	A. Sink faucets intended to convey or dispense water for human consumption are to comply with the U.S. Safe Drinking Water Act (SDWA), with requirements of the Authority Having Jurisdiction (AHJ), and with NSF 61 and NSF 372, or be certified in compli...
	B. Commercial Sink Faucets - Automatic Type: [Battery-powered,] [Hard-wired,] electronic-sensor-operated, [mixing] [nonmixing], <Insert designation>.
	1. <Double click here to find, evaluate, and insert list of manufacturers and products.>
	2. Source Limitations: Obtain sink faucets from single source from single manufacturer.
	3. Standards: ASME A112.18.1/CSA B125.1 and UL 1951.
	4. Electrical Components, Devices, and Accessories: Listed and labeled as defined in NFPA 70, by a qualified testing agency, and marked for intended location and application.
	5. General: Include hot- and cold-water indicators; coordinate faucet inlets with supplies and fixture hole punchings; coordinate outlet with spout and fixture receptor.
	6. Body Type: [Centerset] [Single hole] <Insert type>.
	7. Body Material: Commercial, solid brass, or die-cast housing with brazed copper and brass waterway.
	8. Finish: [Chrome plated] [Polished chrome1 plate] <Insert finish>.
	9. Maximum Flow Rate: [0.5 gpm] <Insert value>.
	10. Mounting Type: [Deck] [Back/wall].
	11. Spout Type: [Rigid] [Swing] [Rigid, gooseneck] [Swivel, gooseneck] <Insert type>.
	12. Spout Outlet: [Aerator] [Laminar flow] [Spray] <Insert type>.
	13. Thermostatic Mixing Valve: [Above deck,] [Below deck,] [single temperature] [adjustable temperature manual side handle, with hot/cold water indicators], with check valves.
	14. Control Module: [Above deck,] [Below deck,] water-resistant module with internal flow setting switches.
	15. Drain: [Not part of faucet] <Insert type>.


	2.8 SUPPLY FITTINGS
	A. NSF Standard: Comply with NSF 61 and NSF 372 for supply-fitting materials that will be in contact with potable water.
	B. Standard: ASME A112.18.1/CSA B125.1.
	C. Supply Piping: Chrome-plated brass pipe or chrome-plated copper tube matching water-supply piping size. Include chrome-plated brass or stainless steel wall flange.
	D. Supply Stops: Chrome-plated brass, one-quarter-turn, ball-type or compression valve with inlet connection matching supply piping.
	E. Operation: [Loose key] [Wheel handle] <Insert type>.
	F. Risers:
	1. [NPS 3/8] [NPS 1/2].
	2. [Chrome-plated, rigid-copper pipe] [Chrome-plated, soft-copper flexible tube] [ASME A112.18.6/CSA B125.6, braided or corrugated stainless steel flexible hose].


	2.9 WASTE FITTINGS
	A. Standard: ASME A112.18.2/CSA B125.2.
	B. Drain: Grid type with NPS 1-1/2 offset and straight tailpiece.
	C. Trap:
	1. Size: NPS 1-1/2.
	2. Material:
	a. Chrome-plated, [two-piece, cast-brass trap and swivel elbow with 17-gauge brass tube to wall] [two-piece, cast-brass trap and ground-joint swivel elbow with 17-gauge brass tube to wall] [one-piece, cast-brass trap with swivel 17-gauge tubular brass...



	2.10 SINK SUPPORTS
	A. Sink Carrier:
	1. <Double click here to find, evaluate, and insert list of manufacturers and products.>
	2. Source Limitations: Obtain sink supports from single source from single manufacturer.
	3. Standard: ASME A112.6.1M.


	2.11 GROUT
	A. Standard: ASTM C1107/C1107M, Grade B, post-hardening and volume-adjusting, dry, hydraulic-cement grout.
	B. Characteristics: Nonshrink; recommended for interior and exterior applications.
	C. Design Mix: 5000 psi, 28-day compressive strength.
	D. Packaging: Premixed and factory packaged.


	PART 3 -  EXECUTION
	3.1 EXAMINATION
	A. Examine roughing-in for water-supply piping and sanitary drainage and vent piping systems to verify actual locations of piping connections before sink installation.
	B. Examine walls, floors, and counters for suitable conditions where sinks will be installed.
	C. Proceed with installation only after unsatisfactory conditions have been corrected.

	3.2 INSTALLATION
	A. Install sinks level and plumb in accordance with rough-in drawings.
	B. Install supports, affixed to building substrate, for wall-hung sinks.
	C. Install wall-mounted sinks at accessible mounting height in accordance with ICC A117.1.
	D. Set floor-mounted sinks in leveling bed of cement grout.
	E. Install water-supply piping with stop on each supply to each sink faucet.
	1. Exception: Use ball or gate valves if supply stops are not specified with sink. Comply with valve requirements specified in Section 220523.12 "Ball Valves for Plumbing Piping" and Section 220523.15 "Gate Valves for Plumbing Piping."
	2. Install stops in locations where they can be easily reached for operation.

	F. Install wall flanges or escutcheons at piping wall penetrations in exposed, finished locations. Use deep-pattern escutcheons if required to conceal protruding fittings. Comply with escutcheon requirements specified in Section 220518 "Escutcheons fo...
	G. Seal joints between sinks and counters, floors, and walls using sanitary-type, one-part, mildew-resistant silicone sealant. Match sealant color to fixture color. Comply with sealant requirements specified in Section 079200 "Joint Sealants."
	H. Install protective shielding pipe covers and enclosures on exposed supplies and waste piping of accessible sinks. Comply with requirements in Section 220719 "Plumbing Piping Insulation."

	3.3 PIPING CONNECTIONS
	A. Connect fixtures with water supplies, stops, and risers, and with traps, soil, waste, and vent piping. Use size fittings required to match fixtures.
	B. Comply with water piping requirements specified in Section 221116 "Domestic Water Piping."
	C. Comply with soil and waste piping requirements specified in Section 221316 "Sanitary Waste and Vent Piping."

	3.4 ELECTRICAL CONNECTIONS
	A. Connect wiring in accordance with Section 260519 "Low-Voltage Electrical Power Conductors and Cables."
	B. Ground equipment in accordance with Section 260526 "Grounding and Bonding for Electrical Systems."
	C. Install electrical devices furnished by manufacturer, but not factory mounted in accordance with NFPA 70 and NECA 1.
	D. Install nameplate for each electrical connection, indicating electrical equipment designation and circuit number feeding connection.
	1. Nameplate shall be laminated acrylic or melamine plastic signs, as specified in Section 260553 "Identification for Electrical Systems."
	2. Nameplate shall be laminated acrylic or melamine plastic signs with a black background and engraved white letters at least [1/2 inch] <Insert dimension> high.


	3.5 ADJUSTING
	A. Operate and adjust sinks and controls. Replace damaged and malfunctioning sinks, fittings, and controls.
	B. Install new batteries in battery-powered, electronic-sensor mechanisms.

	3.6 CLEANING AND PROTECTION
	A. After completing installation of sinks, inspect and repair damaged finishes.
	B. Clean sinks, faucets, and other fittings with manufacturers' recommended cleaning methods and materials.
	C. Provide protective covering for installed sinks and fittings.
	D. Do not allow use of sinks for temporary facilities unless approved in writing by Owner.



	224500 FL - Emergency Plumbing Fixtures
	PART 1 -  GENERAL
	1.1 SUMMARY
	A. Section Includes:
	1. Emergency showers.
	2. Eyewash equipment.
	3. Eye/face wash equipment.
	4. Combination units.
	5. Laboratory recessed safety station.
	6. Supplemental equipment.
	7. Water-tempering equipment.


	1.2 DEFINITIONS
	A. Accessible Fixture: Emergency plumbing fixture that can be approached, entered, and used by people with disabilities.
	B. Plumbed Emergency Plumbing Fixture: Fixture with fixed, potable-water supply.
	C. Portable, Self-Contained Emergency Plumbing Fixture: Fixture with flushing-fluid supply.
	D. Tepid: Between 60 and 100 deg F.

	1.3 ACTION SUBMITTALS
	A. Product Data: For each type of product indicated. Include flow rates and capacities, furnished specialties, and accessories.
	B. Shop Drawings:
	1. Plans, elevations, sections, and [mounting] [attachment] details.
	2. Details of equipment assemblies. Indicate dimensions, weights, loads, required clearances, method of field assembly, components, and location and size of each field connection.
	3. Vibration Isolation Base Details: Detail fabrication including anchorages and attachments to structure and to supported equipment. Include adjustable motor bases, rails, and frames for equipment mounting.
	4. Diagrams for power, signal, and control wiring.


	1.4 INFORMATIONAL SUBMITTALS
	A. Field Quality-Control Submittals:
	1. Field quality-control reports.

	B. Emergency fixture third-party certification documentation.

	1.5 CLOSEOUT SUBMITTALS
	A. Operation and Maintenance Data: For emergency plumbing fixtures.

	1.6 MAINTENANCE MATERIAL SUBMITTALS
	A. Extra Stock Material: Furnish extra materials to Owner that match products installed and that are packaged with protective covering for storage and identified with labels describing contents.
	1. Flushing-Fluid Solution: Separate lot and equal to at least [200] <Insert number> percent of amount of solution installed for each self-contained unit.



	PART 2 -  PRODUCTS
	2.1 PERFORMANCE REQUIREMENTS
	A. Comply with ANSI/ISEA Z358.1 for emergency plumbing fixtures including third-party certification of fixtures.
	B. Comply with ASSE 1071 for temperature-actuated mixing valves for plumbed emergency fixtures.
	C. Comply with ASME A112.18.1/CSA B125.1 for water-supply fittings.
	D. Comply with ASME A112.18.2/CSA B125.2 for plumbing waste fittings.
	E. Comply with NSF 61 and NSF 372 for fixture materials that will be in contact with potable water.
	F. Comply with requirements in ICC A117.1 for plumbing fixtures for people with disabilities.
	G. Electrical Components, Devices, and Accessories: Listed and labeled as defined in NFPA 70, by a qualified testing agency, and marked for intended location and application.

	2.2 EMERGENCY SHOWERS
	A. Emergency Showers - Freestanding, Plumbed: <Insert drawing designation>.
	1. <Double click here to find, evaluate, and insert list of manufacturers and products.>
	2. Source Limitations: Obtain emergency showers, freestanding, plumbed, from single manufacturer.
	3. Capacity: Not less than 20 gpm for at least 15 minutes.
	4. Supply Piping: [NPS 1] [NPS 1-1/4] [galvanized steel] [chrome-plated brass or stainless steel] [PVC] with flow regulator and stay-open control valve.
	5. Control-Valve Actuator: Pull rod.
	6. Shower Head: 8-inch-minimum-diameter, [chrome-plated brass, stainless steel, or plastic] <Insert material>.
	7. Mounting: Pedestal[, accessible].
	8. Accessories:
	a. Electric alarm with flashing light and horn.
	b. Thermostatic mixing valve assembly including ball valve shutoffs and outlet temperature gauge.
	c. Flow switch; single pole.
	d. Modesty curtain.
	e. Magnetically actuated proximity switch.
	f. 60-inch pull rod.
	g. <Insert size> stainless steel ball valve.
	h. <Insert accessory>.


	B. Emergency Showers - Off Floor, Plumbed: <Insert drawing designation>.
	1. <Double click here to find, evaluate, and insert list of manufacturers and products.>
	2. Source Limitations: Obtain emergency showers, off floor, plumbed, from single manufacturer.
	3. Capacity: Not less than 20 gpm for at least 15 minutes.
	4. Supply Piping: NPS 1 [galvanized steel] [chrome-plated brass or stainless steel] [PVC] with flow regulator and stay-open control valve.
	5. Control-Valve Actuator: [Pull rod] [Wall-mounted, fully recessed, stainless steel enclosure with vandal-resistant access panel].
	6. Shower Head: 8-inch-minimum-diameter, [chrome-plated brass, stainless steel, or plastic] <Insert material>.
	7. Mounting: [Horizontal from wall] [Vertical from ceiling] [, accessible] and supported from structure.
	8. Accessories:
	a. Electric alarm with flashing light and horn.
	b. Thermostatic mixing valve assembly including ball valve shutoffs and outlet temperature gauge.
	c. Flow switch; single pole.
	d. Modesty curtain.
	e. Magnetically actuated proximity switch.
	f. 60-inch pull rod.
	g. <Insert size> stainless steel ball valve.
	h. <Insert accessory>.


	C. Emergency Showers - Freeze Protected, Plumbed: <Insert drawing designation>.
	1. <Double click here to find, evaluate, and insert list of manufacturers and products.>
	2. Source Limitations: Obtain emergency showers, freeze protected, plumbed, from single manufacturer.
	3. Capacity: Not less than 20 gpm for at least 15 minutes.
	4. Supply Piping: NPS 1 [galvanized steel] [chrome-plated brass or stainless steel] [PVC] with flow regulator and stay-open control valve.
	5. Control-Valve Actuator: Wall-mounted push handle.
	6. Shower Head: 8-inch-minimum-diameter, [chrome-plated brass, stainless steel, or plastic] <Insert material>.
	7. Mounting: Horizontal from wall[, accessible]. Concealed piping within heated space.
	8. Accessories:
	a. Electric alarm with flashing light and horn.
	b. Thermostatic mixing valve assembly including ball valve shutoffs and outlet temperature gauge.
	c. Flow switch; single pole.
	d. Modesty curtain.
	e. Magnetically actuated proximity switch.
	f. 60-inch pull rod.
	g. <Insert size> stainless steel ball valve.
	h. <Insert accessory>.



	2.3 EYEWASH EQUIPMENT
	A. Eyewash Units - Standard, Freestanding, Plumbed: <Insert drawing designation>.
	1. <Double click here to find, evaluate, and insert list of manufacturers and products.>
	2. Source Limitations: Obtain eyewash units, standard, freestanding, plumbed, from single manufacturer.
	3. Capacity: Not less than 0.4 gpm for at least 15 minutes.
	4. Supply Piping: NPS 1/2 chrome-plated brass or stainless steel with flow regulator and stay-open control valve.
	5. Control-Valve Actuator: [Paddle] [Treadle] <Insert actuator>.
	6. Spray-Head Assembly: Two receptor-mounted spray heads.
	7. Receptor: [Chrome-plated brass or stainless steel] [Plastic] bowl.
	8. Drain Piping:
	a. Size: NPS 1-1/4 minimum.
	b. Finish: Chrome-plated brass.
	c. Fittings: Receptor drain, P-trap, waste to wall, and wall flange.

	9. Mounting: Pedestal.
	10. Accessories:
	a. Electric alarm with flashing light and horn.
	b. Thermostatic mixing valve assembly including ball valve shutoffs and outlet temperature gauge.
	c. Flow switch; single pole.
	d. Dust covers.
	e. Magnetically actuated proximity switch.
	f. Scald protection valve.
	g. <Insert size> stainless steel ball valve.
	h. <Insert accessory>.


	B. Eyewash Units - Accessible, Freestanding, Plumbed: <Insert drawing designation>.
	1. <Double click here to find, evaluate, and insert list of manufacturers and products.>
	2. Source Limitations: Obtain eyewash units, accessible, freestanding, plumbed, from single manufacturer.
	3. Capacity: Not less than 0.4 gpm for at least 15 minutes.
	4. Supply Piping: NPS 1/2 chrome-plated brass or stainless steel with flow regulator and stay-open control valve.
	5. Control-Valve Actuator: [Paddle] <Insert actuator>.
	6. Spray-Head Assembly: Two receptor-mounted spray heads.
	7. Receptor: [Chrome-plated brass or stainless steel] [Plastic] bowl.
	8. Drain Piping:
	a. Size: NPS 1-1/4 minimum.
	b. Finish: Chrome-plated brass.
	c. Fittings: Receptor drain, P-trap, waste to wall, and wall flange.

	9. Mounting: Offset pedestal.
	10. Accessories:
	a. Electric alarm with flashing light and horn.
	b. Thermostatic mixing valve assembly including ball valve shutoffs and outlet temperature gauge.
	c. Flow switch; single pole.
	d. Dust covers.
	e. Magnetically actuated proximity switch.
	f. Scald protection valve.
	g. <Insert size> stainless steel ball valve.
	h. <Insert accessory>.


	C. Eyewash Units - Standard, Wall Mounted, Plumbed: <Insert drawing designation>.
	1. <Double click here to find, evaluate, and insert list of manufacturers and products.>
	2. Source Limitations: Obtain eyewash units, standard, wall mounted, plumbed, from single manufacturer.
	3. Capacity: Not less than 0.4 gpm for at least 15 minutes.
	4. Supply Piping: NPS 1/2 chrome-plated brass or stainless steel with flow regulator and stay-open control valve.
	5. Control-Valve Actuator: [Paddle] <Insert actuator>.
	6. Spray-Head Assembly: Two receptor-mounted spray heads.
	7. Receptor: [Chrome-plated brass or stainless steel] <Insert material> bowl.
	8. Drain Piping:
	a. Size: NPS 1-1/4 minimum.
	b. Finish: Chrome-plated brass.
	c. Fittings: Receptor drain, P-trap, waste to wall, and wall flange.

	9. Mounting: Wall bracket.
	10. Accessories:
	a. Electric alarm with flashing light and horn.
	b. Thermostatic mixing valve assembly including ball valve shutoffs and outlet temperature gauge.
	c. Flow switch; single pole.
	d. Dust covers.
	e. Magnetically actuated proximity switch.
	f. Scald protection valve.
	g. <Insert size> stainless steel ball valve.
	h. <Insert accessory>.


	D. Eyewash Units - Accessible, Wall Mounted, Plumbed: <Insert drawing designation>.
	1. <Double click here to find, evaluate, and insert list of manufacturers and products.>
	2. Source Limitations: Obtain eyewash units, accessible, wall mounted, plumbed, from single manufacturer.
	3. Capacity: Not less than 0.4 gpm for at least 15 minutes.
	4. Supply Piping: NPS 1/2 chrome-plated brass or stainless steel with flow regulator and stay-open control valve.
	5. Control-Valve Actuator: [Paddle] <Insert actuator>.
	6. Spray-Head Assembly: Two receptor-mounted spray heads.
	7. Receptor: [Chrome-plated brass or stainless steel] <Insert material> bowl.
	8. Drain Piping:
	a. Size: NPS 1-1/4 minimum.
	b. Finish: Chrome-plated brass.
	c. Fittings: Receptor drain, P-trap, waste to wall, and wall flange.

	9. Mounting: Wall bracket.
	10. Accessories:
	a. Electric alarm with flashing light and horn.
	b. Thermostatic mixing valve assembly including ball valve shutoffs and outlet temperature gauge.
	c. Flow switch; single pole.
	d. Dust covers.
	e. Magnetically actuated proximity switch.
	f. Scald protection valve.
	g. <Insert size> stainless steel ball valve.
	h. <Insert accessory>.


	E. Eyewash Units - [Deck] [Wall] Mounted, Swivel Type, Plumbed: <Insert drawing designation>.
	1. <Double click here to find, evaluate, and insert list of manufacturers and products.>
	2. Source Limitations: Obtain eyewash units, [deck] [wall] mounted, swivel type, plumbed, from single manufacturer.
	3. Capacity: Not less than 0.4 gpm for at least 15 minutes.
	4. Supply Piping: NPS 1/2 chrome-plated brass or stainless steel with flow regulator and stay-open control valve.
	5. Control-Valve Actuator: Movement of spray-head assembly to position over sink.
	6. Spray-Head Assembly: Two spray heads with offset piping.
	7. Mounting: [Deck mounted next to sink] [Deck mounted on sink] [Wall mounted behind sink] <Insert mounting>.

	F. Eyewash Units - Portable, Self-Contained: <Insert drawing designation>.
	1. <Double click here to find, evaluate, and insert list of manufacturers and products.>
	2. Source Limitations: Obtain eyewash units, portable, self-contained, from single manufacturer.
	3. Capacity: Not less than 0.4 gpm for at least 15 minutes.
	4. Pressure Tank: [10 gal.] <Insert value>, stainless steel, cylindrical, with pressure gage, and suitable for on-floor installation.
	5. Flushing Fluid: Medically acceptable solution manufactured and labeled in accordance with applicable regulations.
	6. Spray-Head Assembly: Chrome-plated copper alloy or stainless steel piping with flow regulator; paddle-actuated, stay-open control valve; and two spray heads mounted on tank.
	7. Drench Hose: Handheld spray head with squeeze-handle actuation and hose attached to tank.

	G. Eyewash Units - Standard, Self-Contained: <Insert drawing designation>.
	1. <Double click here to find, evaluate, and insert list of manufacturers and products.>
	2. Source Limitations: Obtain eyewash units, standard, self-contained, from single manufacturer.
	3. Capacity: Not less than 0.4 gpm for at least 15 minutes.
	4. Gravity Tank: [7 gal. minimum] <Insert value>, plastic, and suitable for shelf mounting.
	5. Flushing Fluid: Medically acceptable solution manufactured and labeled in accordance with applicable regulations.
	6. Actuator: Pull-down front panel or pull strap.
	7. Spray Heads: Protected, two mounted on tank.

	H. Eyewash Units - Freeze Protected, Self-Contained: <Insert drawing designation>.
	1. <Double click here to find, evaluate, and insert list of manufacturers and products.>
	2. Source Limitations: Obtain eyewash units, freeze protected, self-contained, from single manufacturer.
	3. Capacity: Not less than 0.4 gpm for at least 15 minutes.
	4. Gravity Tank: [7 gal. minimum] [14 gal. minimum] [20 gal. minimum] <Insert value>, plastic, and suitable for shelf mounting.
	5. Flushing Fluid: Medically acceptable solution manufactured and labeled in accordance with applicable regulations.
	6. Actuator: Pull-down front panel or pull strap.
	7. Spray Heads: Protected, two mounted on tank.
	8. Heating System: Electric, 120 V ac; insulation enclosed in a protective jacket.


	2.4 EYE/FACE WASH EQUIPMENT
	A. Eye/Face Wash Units - Standard, Freestanding, Plumbed: <Insert drawing designation>.
	1. <Double click here to find, evaluate, and insert list of manufacturers and products.>
	2. Source Limitations: Obtain eye/face wash units, standard, freestanding, plumbed, from single manufacturer.
	3. Capacity: Not less than 3.0 gpm for at least 15 minutes.
	4. Supply Piping: NPS 1/2 chrome-plated brass or stainless steel with flow regulator and stay-open control valve.
	5. Control-Valve Actuator: [Paddle] [Treadle] <Insert actuator>.
	6. Spray-Head Assembly: Two or four receptor-mounted spray heads.
	7. Receptor: [Chrome-plated brass or stainless steel] [Plastic] bowl.
	8. Drain Piping:
	a. Size: NPS 1-1/4 minimum.
	b. Finish: Chrome-plated brass.
	c. Fittings: Receptor drain, P-trap, waste to wall, and wall flange complying with ASME A112.18.2/CSA B125.2.

	9. Mounting: Pedestal.
	10. Accessories:
	a. Electric alarm with flashing light and horn.
	b. Thermostatic mixing valve assembly including ball valve shutoffs and outlet temperature gauge.
	c. Flow switch; single pole.
	d. Dust covers.
	e. Magnetically actuated proximity switch.
	f. Scald protection valve.
	g. <Insert size> stainless steel ball valve.
	h. <Insert accessory>.


	B. Eye/Face Wash Units - Accessible, Freestanding, Plumbed: <Insert drawing designation>.
	1. <Double click here to find, evaluate, and insert list of manufacturers and products.>
	2. Source Limitations: Obtain eye/face wash units, accessible, freestanding, plumbed, from single manufacturer.
	3. Capacity: Not less than 3.0 gpm for at least 15 minutes.
	4. Supply Piping: NPS 1/2 chrome-plated brass or stainless steel with flow regulator and stay-open control valve.
	5. Control-Valve Actuator: [Paddle] <Insert actuator>.
	6. Spray-Head Assembly: Two or four receptor-mounted spray heads.
	7. Receptor: [Chrome-plated brass or stainless steel] [Plastic] bowl.
	8. Drain Piping:
	a. Size: NPS 1-1/4 minimum.
	b. Finish: Chrome-plated brass.
	c. Fittings: Receptor drain, P-trap, waste to wall, and wall flange complying with ASME A112.18.2/CSA B125.2.

	9. Mounting: Offset pedestal.
	10. Accessories:
	a. Electric alarm with flashing light and horn.
	b. Thermostatic mixing valve assembly including ball valve shutoffs and outlet temperature gauge.
	c. Flow switch; single pole.
	d. Dust covers.
	e. Magnetically actuated proximity switch.
	f. Scald protection valve.
	g. <Insert size> stainless steel ball valve.
	h. <Insert accessory>.


	C. Eye/Face Wash Units - Standard, Wall Mounted, Plumbed: <Insert drawing designation>.
	1. <Double click here to find, evaluate, and insert list of manufacturers and products.>
	2. Source Limitations: Obtain eye/face wash units, standard, wall mounted, plumbed, from single manufacturer.
	3. Capacity: Not less than 3.0 gpm for at least 15 minutes.
	4. Supply Piping: NPS 1/2 chrome-plated brass or stainless steel with flow regulator and stay-open control valve.
	5. Control-Valve Actuator: [Paddle] <Insert actuator>.
	6. Spray-Head Assembly: Two or four receptor-mounted spray heads.
	7. Receptor: [Chrome-plated brass or stainless steel] <Insert material> bowl.
	8. Drain Piping:
	a. Size: NPS 1-1/4 minimum.
	b. Finish: Chrome-plated brass.
	c. Fittings: Receptor drain, P-trap, waste to wall, and wall flange complying with ASME A112.18.2/CSA B125.2.

	9. Mounting: Wall bracket.
	10. Accessories:
	a. Electric alarm with flashing light and horn.
	b. Thermostatic mixing valve assembly including ball valve shutoffs and outlet temperature gauge.
	c. Flow switch; single pole.
	d. Dust covers.
	e. Magnetically actuated proximity switch.
	f. Scald protection valve.
	g. <Insert size> stainless steel ball valve.
	h. <Insert accessory>.


	D. Eye/Face Wash Units - Accessible, Wall Mounted, Plumbed: <Insert drawing designation>.
	1. <Double click here to find, evaluate, and insert list of manufacturers and products.>
	2. Source Limitations: Obtain eye/face wash units, accessible, wall mounted, plumbed, from single manufacturer.
	3. Capacity: Not less than 3.0 gpm for at least 15 minutes.
	4. Supply Piping: NPS 1/2 chrome-plated brass or stainless steel with flow regulator and stay-open control valve.
	5. Control-Valve Actuator: [Paddle] <Insert actuator>.
	6. Spray-Head Assembly: Two or four receptor-mounted spray heads.
	7. Receptor: [Chrome-plated brass or stainless steel] <Insert material> bowl.
	8. Mounting: Wall bracket.
	9. Accessories:
	a. Electric alarm with flashing light and horn.
	b. Thermostatic mixing valve assembly including ball valve shutoffs and outlet temperature gauge.
	c. Flow switch; single pole.
	d. Dust covers.
	e. Magnetically actuated proximity switch.
	f. Scald protection valve.
	g. <Insert size> stainless steel ball valve.
	h. <Insert accessory>.


	E. Eye/Face Wash Units - [Deck] [Wall] Mounted, Swivel Type, Plumbed: <Insert drawing designation>.
	1. <Double click here to find, evaluate, and insert list of manufacturers and products.>
	2. Source Limitations: Obtain eye/face wash units, [deck] [wall] mounted, swivel type, plumbed, from single manufacturer.
	3. Capacity: Not less than 3 gpm for at least 15 minutes.
	4. Supply Piping: NPS 1/2 chrome-plated brass or stainless steel with flow regulator and stay-open control valve.
	5. Control-Valve Actuator: Movement of spray-head assembly to position over sink.
	6. Spray-Head Assembly: Two or four spray heads with offset piping.
	7. Receptor: [Chrome-plated brass or stainless steel] <Insert material> bowl.
	8. Mounting: [Deck mounted next to sink] [Deck mounted on sink] [Wall mounted behind sink] <Insert mounting>.

	F. Eye/Face Wash Units - Deck Mounted, Plumbed: <Insert drawing designation>:
	1. <Double click here to find, evaluate, and insert list of manufacturers and products.>
	2. Source Limitations: Obtain eye/face wash units, deck mounted, plumbed, from single manufacturer.
	3. Capacity: Not less than 3 gpm for at least 15 minutes.
	4. Supply Piping: NPS 1/2 chrome-plated brass or stainless steel with flow regulator and stay-open control valve.
	5. Control-Valve Actuator: Paddle.
	6. Spray-Head Assembly: Two or four spray heads.
	7. Receptor: [Chrome-plated brass or stainless steel] <Insert material> bowl.
	8. Drain Piping:
	a. Size: NPS 1-1/4 minimum.

	9. Mounting: Deck.
	10. Accessories:
	a. Electric alarm with flashing light and horn.
	b. Thermostatic mixing valve assembly including ball valve shutoffs and outlet temperature gauge.
	c. Flow switch; single pole.
	d. Dust covers.
	e. Magnetically actuated proximity switch.
	f. Scald protection valve.
	g. <Insert size> stainless steel ball valve.
	h. <Insert accessory>.



	2.5 COMBINATION UNITS
	A. Combination Units - Emergency Shower with Eyewash, Standard, Plumbed: <Insert drawing designation>.
	1. <Double click here to find, evaluate, and insert list of manufacturers and products.>
	2. Source Limitations: Obtain combination units, emergency shower with eyewash, standard, plumbed, from single manufacturer.
	3. Piping:
	a. Material: [Galvanized steel] [Chrome-plated brass or stainless steel] [PVC].
	b. Unit Supply: [NPS 1-1/4 minimum] [NPS 1-1/2].
	c. Unit Drain: Outlet at back or side near bottom.

	4. Shower:
	a. Capacity: Not less than 20 gpm for at least 15 minutes.
	b. Supply Piping: NPS 1 with flow regulator and stay-open control valve.
	c. Control-Valve Actuator: [Pull rod] [Treadle] <Insert actuator>.
	d. Shower Head: 8-inch-minimum diameter, [chrome-plated brass or stainless steel] [plastic].
	e. Mounting: Pedestal.

	5. Eyewash Unit:
	a. Capacity: Not less than 0.4 gpm for at least 15 minutes.
	b. Supply Piping: NPS 1/2 with flow regulator and stay-open control valve.
	c. Control-Valve Actuator: Paddle.
	d. Spray-Head Assembly: Two receptor-mounted spray heads.
	e. Receptor: [Chrome-plated brass or stainless steel] [Plastic] bowl.
	f. Mounting: Attached shower pedestal.
	g. Drench-Hose Option: May be provided instead of eyewash unit.
	1) Capacity: Not less than 0.4 gpm for at least 15 minutes.
	2) Drench Hose: Handheld spray head with squeeze-handle actuator and hose.
	3) Mounting: Bracket on shower pedestal.


	6. Accessories:
	a. Electric alarm with flashing light and horn.
	b. Thermostatic mixing valve assembly including ball valve shutoffs and outlet temperature gauge.
	c. Flow switch; single pole.
	d. Modesty curtain.
	e. Magnetically actuated proximity switch.
	f. 60-inch pull rod.
	g. <Insert size> stainless steel ball valve.
	h. <Insert accessory>.


	B. Combination Units - Emergency Shower with Eyewash, Accessible, Plumbed: <Insert drawing designation>.
	1. <Double click here to find, evaluate, and insert list of manufacturers and products.>
	2. Source Limitations: Obtain combination units, emergency shower with eyewash, accessible, plumbed, from single manufacturer.
	3. Piping:
	a. Material: [Galvanized steel] [Chrome-plated brass or stainless steel] [PVC].
	b. Unit Supply: [NPS 1-1/4 minimum] [NPS 1-1/2].
	c. Unit Drain: Outlet at back or side near bottom.

	4. Shower:
	a. Capacity: Not less than 20 gpm for at least 15 minutes.
	b. Supply Piping: NPS 1 with flow regulator and stay-open control valve.
	c. Control-Valve Actuator: [Pull rod] <Insert actuator>.
	d. Shower Head: 8-inch-minimum diameter, [chrome-plated brass or stainless steel] [plastic].
	e. Mounting: Pedestal.

	5. Eyewash Unit:
	a. Capacity: Not less than 0.4 gpm for at least 15 minutes.
	b. Supply Piping: NPS 1/2 with flow regulator and stay-open control valve.
	c. Control-Valve Actuator: Paddle.
	d. Spray-Head Assembly: Two receptor-mounted spray heads.
	e. Receptor: [Chrome-plated brass or stainless steel] [Plastic] bowl.
	f. Mounting: Attached shower pedestal.
	g. Drench-Hose Option: May be provided instead of eyewash unit.
	1) Capacity: Not less than 0.4 gpm for at least 15 minutes.
	2) Drench Hose: Handheld spray head with squeeze-handle actuator and hose.
	3) Mounting: Bracket on shower pedestal.


	6. Accessories:
	a. Electric alarm with flashing light and horn.
	b. Thermostatic mixing valve assembly including ball valve shutoffs and outlet temperature gauge.
	c. Flow switch; single pole.
	d. Modesty curtain.
	e. Magnetically actuated proximity switch.
	f. 60-inch pull rod.
	g. <Insert size> stainless steel ball valve.
	h. <Insert accessory>.


	C. Combination Units - Emergency Shower with Eye/Face Wash, Standard, Plumbed: <Insert drawing designation>.
	1. <Double click here to find, evaluate, and insert list of manufacturers and products.>
	2. Source Limitations: Obtain combination units, emergency shower with eye/face wash, standard, plumbed, from single manufacturer.
	3. Piping:
	a. Material: [Galvanized steel] [Chrome-plated brass or stainless steel] [PVC].
	b. Unit Supply: [NPS 1-1/4 minimum] [NPS 1-1/2].
	c. Unit Drain: Outlet at back or side near bottom.

	4. Shower:
	a. Capacity: Not less than 20 gpm for at least 15 minutes.
	b. Supply Piping: NPS 1 with flow regulator and stay-open control valve.
	c. Control-Valve Actuator: [Pull rod] [Treadle] <Insert actuator>.
	d. Shower Head: 8-inch-minimum diameter, [chrome-plated brass or stainless steel] [plastic].
	e. Mounting: Pedestal.

	5. Eye/Face Wash Unit:
	a. Capacity: Not less than 3.0 gpm for at least 15 minutes.
	b. Supply Piping: NPS 1/2 with flow regulator and stay-open control valve.
	c. Control-Valve Actuator: Paddle.
	d. Spray-Head Assembly: Two or four receptor-mounted spray heads.
	e. Receptor: [Chrome-plated brass or stainless steel] [Plastic] bowl.
	f. Mounting: Attached shower pedestal.
	g. Drench-Hose Option: May be provided instead of eye/face wash unit.
	1) Capacity: Not less than 3.0 gpm for at least 15 minutes.
	2) Drench Hose: Handheld spray head with squeeze-handle actuator and hose.
	3) Mounting: Bracket on shower pedestal.


	6. Accessories:
	a. Electric alarm with flashing light and horn.
	b. Thermostatic mixing valve assembly including ball valve shutoffs and outlet temperature gauge.
	c. Flow switch; single pole.
	d. Modesty curtain.
	e. Magnetically actuated proximity switch.
	f. 60-inch pull rod.
	g. <Insert size> stainless steel ball valve.
	h. <Insert accessory>.


	D. Combination Units - Emergency Shower with Eye/Face Wash, Accessible, Plumbed: <Insert drawing designation>.
	1. <Double click here to find, evaluate, and insert list of manufacturers and products.>
	2. Source Limitations: Obtain combination units, emergency shower with eye/face wash, accessible, plumbed, from single manufacturer.
	3. Piping:
	a. Material: [Galvanized steel] [Chrome-plated brass or stainless steel] [PVC].
	b. Unit Supply: [NPS 1-1/4 minimum] [NPS 1-1/2].
	c. Unit Drain: Outlet at back or side near bottom.

	4. Shower:
	a. Capacity: Not less than 20 gpm for at least 15 minutes.
	b. Supply Piping: NPS 1 with flow regulator and stay-open control valve.
	c. Control-Valve Actuator: [Pull rod] <Insert actuator>.
	d. Shower Head: 8-inch-minimum diameter, [chrome-plated brass or stainless steel] [plastic].
	e. Mounting: Pedestal.

	5. Eye/Face Wash Unit:
	a. Capacity: Not less than 3.0 gpm for at least 15 minutes.
	b. Supply Piping: NPS 1/2 with flow regulator and stay-open control valve.
	c. Control-Valve Actuator: Paddle.
	d. Spray-Head Assembly: Two or four receptor-mounted spray heads.
	e. Receptor: [Chrome-plated brass or stainless steel] [Plastic] bowl.
	f. Mounting: Attached to shower pedestal.
	g. Drench-Hose Option: May be provided instead of eye/face wash unit.
	1) Capacity: Not less than 3.0 gpm for at least 15 minutes.
	2) Drench Hose: Handheld spray head with squeeze-handle actuator and hose.
	3) Mounting: Bracket on shower pedestal.


	6. Accessories:
	a. Electric alarm with flashing light and horn.
	b. Thermostatic mixing valve assembly including ball valve shutoffs and outlet temperature gauge.
	c. Flow switch; single pole.
	d. Modesty curtain.
	e. Magnetically actuated proximity switch.
	f. 60-inch pull rod.
	g. <Insert size> stainless steel ball valve.
	h. <Insert accessory>.


	E. Combination Units - Emergency Shower with [Eyewash] [Eye/Face Wash], Freeze Protected, Plumbed: <Insert drawing designation>.
	1. <Double click here to find, evaluate, and insert list of manufacturers and products.>
	2. Source Limitations: Obtain combination units, emergency shower with [eyewash] [eye/face wash], freeze protected, plumbed, from single manufacturer.
	3. Piping: Galvanized steel.
	a. Unit Supply: [NPS 1-1/4 minimum] [NPS 1-1/2] from bottom.

	4. Heating System: Electric, [120] [240] V ac; insulation enclosed in a protective jacket with thermometer.
	a. Heating Capacity: [10 deg F] <Insert temperature> minimum above ambient temperature.
	b. Design Ambient Temperature: <Insert temperature>.

	5. Shower:
	a. Shower Capacity: Not less than 20 gpm for at least 15 minutes.
	b. Supply Piping: NPS 1 with flow regulator and stay-open control valve.
	c. Control-Valve Actuator: [Pull rod] <Insert actuator>.
	d. Shower Head: 8-inch-minimum diameter, [chrome-plated brass or stainless steel] [plastic].
	e. Mounting: Pedestal.

	6. Eyewash Unit:
	a. Capacity: Not less than 0.4 gpm for at least 15 minutes.
	b. Supply Piping: NPS 1/2 with flow regulator and stay-open control valve.
	c. Control-Valve Actuator: [Paddle] <Insert actuator>.

	7. Eye/Face Wash Unit:
	a. Capacity: Not less than 3 gpm for at least 15 minutes.
	b. Control-Valve Actuator: [Paddle] <Insert actuator>.

	8. Accessories:
	a. Electric alarm with flashing light and horn.
	b. Thermostatic mixing valve assembly including ball valve shutoffs and outlet temperature gauge.
	c. Flow switch; single pole.
	d. Modesty curtain.
	e. Magnetically actuated proximity switch.
	f. 60-inch pull rod.
	g. <Insert size> stainless steel ball valve.
	h. <Insert accessory>.



	2.6 LABORATORY RECESSED SAFETY STATIONS
	A. Laboratory Recessed Safety Station - Emergency Eye/Face Wash with Shower, Accessible, Plumbed: <Insert drawing designation>:
	1. <Double click here to find, evaluate, and insert list of manufacturers and products.>
	2. Source Limitations: Obtain laboratory recessed safety station, emergency eye/face wash with shower, accessible, plumbed, from single manufacturer.
	3. Eye/Face Wash Unit:
	a. Capacity: Not less than 3 gpm for at least 15 minutes.
	b. Supply Piping: NPS 1/2 with flow regulator and stay-open control valve.
	c. Control-Valve Actuator: Pull handle on face of unit down from vertical to horizontal position.
	d. Spray-Head Assembly: Two or four receptor-mounted spray heads.
	e. Mounting: Wall-mounted, fully recessed, stainless steel enclosure with vandal-resistant access panel.

	4. Shower:
	a. Shower Capacity: Not less than 20 gpm for at least 15 minutes.
	b. Supply Piping: NPS 1 with flow regulator and stay-open control valve.
	c. Control-Valve Actuator: Pull handle on face of unit from up to down position.
	d. Shower Head: 8-inch-minimum diameter, [chrome-plated brass or stainless steel] [plastic].
	e. Mounting: [Horizontal from wall] [Vertical from ceiling].

	5. Accessories:
	a. Electric alarm with flashing light and horn.
	b. Thermostatic mixing valve assembly including ball valve shutoffs and outlet temperature gauge.
	c. Flow switch; single pole.
	d. Modesty curtain.
	e. Magnetically actuated proximity switch.
	f. <Insert size> stainless steel ball valve.
	g. <Insert accessory>.



	2.7 SUPPLEMENTAL EQUIPMENT
	A. Personal Eyewash Units - Self-Contained: <Insert drawing designation>.
	1. <Double click here to find, evaluate, and insert list of manufacturers and products.>
	2. Source Limitations: Obtain self-contained, personal eyewash units from single manufacturer.
	3. Capacity: Not less than 0.4 gpm.
	4. Pressure Tank: [5 gal.] <Insert value>, stainless steel, cylindrical, with pressure gage and base suitable for on-floor installation.
	5. Flushing Fluid: Medically acceptable solution manufactured and labeled in accordance with applicable regulations.
	6. Spray-Head Assembly: Chrome-plated copper alloy or stainless steel piping with flow regulator; paddle-actuated, stay-open control valve; and two spray heads mounted on tank.

	B. Drench Hoses - Deck Mounted, Plumbed: <Insert drawing designation>.
	1. <Double click here to find, evaluate, and insert list of manufacturers and products.>
	2. Source Limitations: Obtain drench hoses, deck mounted, plumbed, from single manufacturer.
	3. Capacity: Not less than 0.4 gpm for at least 15 minutes.
	4. Supply Fitting: NPS 1/2 brass with flow regulator.
	5. Drench Hose: Handheld spray head with [squeeze-handle] [push handle ball valve] actuation and hose.
	6. Mounting: In hole on deck.

	C. Drench Hoses - Wall Mounted, Plumbed: <Insert drawing designation>.
	1. <Double click here to find, evaluate, and insert list of manufacturers and products.>
	2. Source Limitations: Obtain drench hoses, wall mounted, plumbed, from single manufacturer.
	3. Capacity: Not less than 0.4 gpm for at least 15 minutes.
	4. Supply Fitting: NPS 1/2 brass with flow regulator.
	5. Drench Hose: Handheld spray head with [squeeze-handle] [push handle ball valve] actuation and hose.
	6. Mounting: Wall bracket.


	2.8 WATER-TEMPERING EQUIPMENT
	A. Water-Tempering Equipment - Hot and Cold Water: <Insert drawing designation>.
	1. <Double click here to find, evaluate, and insert list of manufacturers and products.>
	2. Source Limitations: Obtain water-tempering equipment, hot and cold water, from single manufacturer.
	3. Description: Factory-fabricated equipment with thermostatic mixing valve.
	a. Thermostatic Mixing Valve: Designed to provide [85 deg F] <Insert temperature> tepid, potable water at emergency plumbing fixtures, to maintain temperature at plus or minus [5 deg F] <Insert temperature> throughout required 15-minute test period, a...
	b. Supply Connections: For hot and cold water.


	B. Water-Tempering Equipment - Steam and Cold Water: <Insert drawing designation>.
	1. <Double click here to find, evaluate, and insert list of manufacturers and products.>
	2. Source Limitations: Obtain water-tempering equipment, steam and cold water, from single manufacturer.
	3. Description: Factory-fabricated equipment with thermostatic mixing valve.
	a. Thermostatic Mixing Valve: Designed to provide [85 deg F] <Insert temperature> tepid, potable water at emergency plumbing fixtures, to maintain temperature at plus or minus [5 deg F] <Insert temperature> throughout required 15-minute test period, a...
	b. Supply Connections: For steam and cold water.


	C. Water-Tempering Equipment - Electric: <Insert drawing designation>.
	1. <Double click here to find, evaluate, and insert list of manufacturers and products.>
	2. Source Limitations: Obtain water-tempering equipment, electric, from single manufacturer.
	3. Description: Factory-fabricated equipment with electric heating.
	a. Heating System: Electric, designed to provide [85 deg F] <Insert temperature> tepid, potable water at emergency plumbing fixtures, to maintain temperature at plus or minus [5 deg F] <Insert temperature> throughout required 15-minute test period, an...
	1) Electrical Characteristics: [208 V ac, single phase] [240 V ac, single phase] [277 V ac, single phase] [208 V ac, 3 phase] [240 V ac, 3 phase] [480 V ac, 3 phase], 60 Hz.





	PART 3 -  EXECUTION
	3.1 EXAMINATION
	A. Examine roughing-in for water[ and waste] piping systems to verify actual locations of piping connections before plumbed emergency plumbing fixture installation.
	B. Proceed with installation only after unsatisfactory conditions have been corrected.

	3.2 INSTALLATON OF EMERGENCY PLUMBING FIXTURE
	A. Assemble emergency plumbing fixture piping, fittings, control valves, and other components.
	B. Install fixtures level and plumb.
	C. Fasten fixtures to substrate.
	D. Install shutoff valves in water-supply piping to fixtures, to facilitate maintenance of equipment. Use ball or gate valve if specific type valve is not indicated. Install valves chained or locked in open position if permitted. Install valves in loc...
	1. Exceptions:
	a. Omit shutoff valve on supply to group of plumbing fixtures that includes emergency equipment.
	b. Omit shutoff valve on supply to emergency equipment if prohibited by authorities having jurisdiction.


	E. Install shutoff valve and strainer in steam piping and shutoff valve in condensate return piping. Comply with requirements for steam and condensate piping specified in Section 232213 "Steam and Condensate Heating Piping" and Section 232216 "Steam a...
	F. Install dielectric fitting in supply piping to emergency equipment if piping and equipment connections are made of different metals. Comply with requirements for dielectric fittings specified in Section 221116 "Domestic Water Piping."
	G. Install thermometers in supply and outlet piping connections to water-tempering equipment. Comply with requirements for thermometers specified in Section 220519 "Meters and Gages for Plumbing Piping."
	H. Install trap and waste piping on drain outlet of emergency equipment receptors that are indicated to be directly connected to drainage system. Comply with requirements for waste piping specified in Section 221316 "Sanitary Waste and Vent Piping."
	I. Install indirect waste piping on drain outlet of emergency equipment receptors that are indicated to be indirectly connected to drainage system. Comply with requirements for waste piping specified in Section 221316 "Sanitary Waste and Vent Piping."
	J. Install escutcheons on piping wall and ceiling penetrations in exposed, finished locations. Comply with requirements for escutcheons specified in Section 220518 "Escutcheons for Plumbing Piping."
	K. Fill self-contained fixtures with flushing fluid.

	3.3 PIPING CONNECTIONS
	A. Connect cold-water-supply piping to plumbed emergency plumbing fixtures not having water-tempering equipment. Comply with requirements for cold-water piping specified in Section 221116 "Domestic Water Piping."
	B. Connect hot- and cold-water-supply piping to hot- and cold-water, water-tempering equipment. Connect output from water-tempering equipment to emergency plumbing fixtures. Comply with requirements for hot- and cold-water piping specified in Section ...
	C. Connect steam and cold-water-supply and condensate return piping to steam and cold water-tempering equipment. Connect output from water-tempering equipment to emergency plumbing fixtures. Comply with requirements for cold-water piping specified in ...
	D. Connect cold water and electrical power to electric heating water-tempering equipment. Comply with requirements for cold-water piping specified in Section 221116 "Domestic Water Piping."
	E. Directly connect emergency plumbing fixture receptors with trapped drain outlet to sanitary waste and vent piping. Comply with requirements for waste piping specified in Section 221316 "Sanitary Waste and Vent Piping."
	F. Indirectly connect emergency plumbing fixture receptors without trapped drain outlet to sanitary waste or storm drainage piping.
	G. Where installing piping adjacent to emergency plumbing fixtures, allow space for service and maintenance of fixtures.

	3.4 ELECTRICAL CONNECTIONS
	A. Connect wiring in accordance with Section 260519 "Low-Voltage Electrical Power Conductors and Cables."
	B. Ground equipment in accordance with Section 260526 "Grounding and Bonding for Electrical Systems."
	C. Install electrical devices furnished by manufacturer, but not factory mounted in accordance with NFPA 70.
	D. Install nameplate for each electrical connection, indicating electrical equipment designation and circuit number feeding connection.
	1. Nameplate to be laminated acrylic or melamine plastic signs, as specified in Section 260553 "Identification for Electrical Systems."
	2. Nameplate to be laminated acrylic or melamine plastic signs with a black background and engraved white letters at least [1/2 inch] <Insert dimension> high.


	3.5 IDENTIFICATION
	A. Install equipment nameplates or equipment markers on emergency plumbing fixtures and equipment and equipment signs on water-tempering equipment. Comply with requirements for identification materials specified in Section 220553 "Identification for P...

	3.6 FIELD QUALITY CONTROL
	A. Mechanical-Component Testing: After plumbing connections have been made, test for compliance with requirements. Verify ability to achieve indicated capacities.
	B. Tests and Inspections:
	1. Perform each visual and mechanical inspection.
	2. Leak Test: After installation, charge system and test for leaks. Repair leaks and retest until no leaks exist.
	3. Operational Test: After electrical circuitry has been energized, start units to confirm proper unit operation.
	4. Test and adjust controls and safeties. Replace damaged and malfunctioning controls and equipment.
	5. Emergency plumbing fixtures[ and water-tempering equipment] will be considered defective if they do not pass tests and inspections.

	C. Prepare test and inspection reports.

	3.7 ADJUSTING
	A. Operate and adjust emergency plumbing fixtures and controls. Replace damaged and malfunctioning fixtures and controls.
	B. Adjust or replace fixture flow regulators for proper flow.
	C. Adjust equipment temperature settings.

	3.8 CLEANING AND PROTECTION
	A. Clean emergency plumbing fixtures with manufacturers' recommended cleaning methods and materials.
	B. Install protective covering for installed emergency plumbing fixtures and fittings.
	C. Do not allow use of emergency plumbing fixtures for temporary facilities unless approved in writing by Owner.



	230529_fl
	PART 1 -  GENERAL
	1.01 SUMMARY
	A. Section Includes:
	1. Metal pipe hangers and supports.
	2. Trapeze pipe hangers.
	3. Metal framing systems.
	4. Thermal-hanger shield inserts.
	5. Fastener systems.
	6. Pipe stands.
	7. Equipment supports.

	B. Related Sections:
	1. Section 23 3113 "Metal Ducts" for duct hangers and supports.


	1.02 DEFINITIONS
	A. MSS:  Manufacturers Standardization Society of The Valve and Fittings Industry Inc.

	1.03 PERFORMANCE REQUIREMENTS
	A. Structural Performance:  Hangers and supports for HVAC piping and equipment shall withstand the effects of gravity loads and stresses within limits and under conditions indicated according to ASCE/SEI 7.
	1. Design supports for multiple pipes, including pipe stands, capable of supporting combined weight of supported systems, system contents, and test water.
	2. Design equipment supports capable of supporting combined operating weight of supported equipment and connected systems and components.


	1.04 ACTION SUBMITTALS
	A. Product Data:  For each type of product indicated.
	B. Shop Drawings: Show fabrication and installation details and include calculations for the following; include Product Data for components:
	1. Trapeze pipe hangers.
	2. Metal framing systems.
	3. Pipe stands.
	4. Equipment supports.


	1.05 QUALITY ASSURANCE
	A. Structural Steel Welding Qualifications:  Qualify procedures and personnel according to AWS D1.1/D1.1M, "Structural Welding Code - Steel."
	B. Pipe Welding Qualifications:  Qualify procedures and operators according to ASME Boiler and Pressure Vessel Code.


	PART 2 -  PRODUCTS
	2.01 METAL PIPE HANGERS AND SUPPORTS
	A. Carbon-Steel Pipe Hangers and Supports:
	1. Description:  MSS SP-58, Types 1 through 58, factory-fabricated components.
	2. Galvanized Metallic Coatings:  Pregalvanized or hot dipped.
	3. Nonmetallic Coatings:  Plastic coating, jacket, or liner.
	4. Padded Hangers:  Hanger with fiberglass or other pipe insulation pad or cushion to support bearing surface of piping.
	5. Hanger Rods:  Continuous-thread rod, nuts, and washer made of stainless steel.


	2.02 TRAPEZE PIPE HANGERS
	A. Description:  MSS SP-69, Type 59, shop- or field-fabricated pipe-support assembly made from structural carbon-steel shapes with MSS SP-58 carbon-steel hanger rods, nuts, saddles, and U-bolts.

	2.03 METAL FRAMING SYSTEMS
	A. MFMA Manufacturer Metal Framing Systems:
	1. Manufacturers:  Subject to compliance with requirements, provide products by one of the following:
	a. Flex-Strut Inc.
	b. GS Metals Corp.
	c. Thomas & Betts Corporation.
	d. Unistrut Corporation; Tyco International, Ltd.
	e. Wesanco, Inc.

	2. Description:  Shop- or field-fabricated pipe-support assembly for supporting multiple parallel pipes.
	3. Standard:  MFMA-4.
	4. Channels:  Continuous slotted steel channel with inturned lips.
	5. Channel Nuts:  Formed or stamped steel nuts or other devices designed to fit into channel slot and, when tightened, prevent slipping along channel.
	6. Hanger Rods:  Continuous-thread rod, nuts, and washer made of stainless steel.
	7. Metallic Coating:  Hot-dipped galvanized.


	2.04 THERMAL-HANGER SHIELD INSERTS
	A. Manufacturers:  Subject to compliance with requirements, provide products by one of the following:
	1. Carpenter & Paterson, Inc.
	2. Clement Support Services.
	3. ERICO International Corporation.
	4. National Pipe Hanger Corporation.
	5. PHS Industries, Inc.
	6. Pipe Shields, Inc.; a subsidiary of Piping Technology & Products, Inc.
	7. Piping Technology & Products, Inc.
	8. Rilco Manufacturing Co., Inc.
	9. Value Engineered Products, Inc.

	B. Insulation-Insert Material for Cold Piping:  ASTM C 552, Type II cellular glass with 100-psig minimum compressive strength and vapor barrier.
	C. For Trapeze or Clamped Systems:  Insert and shield shall cover entire circumference of pipe.
	D. For Clevis or Band Hangers:  Insert and shield shall cover lower 180 degrees of pipe.
	E. Insert Length:  Extend 2 inches beyond sheet metal shield for piping operating below ambient air temperature.

	2.05 FASTENER SYSTEMS
	A. Powder-Actuated Fasteners:  Threaded-steel stud, for use in hardened portland cement concrete with pull-out, tension, and shear capacities appropriate for supported loads and building materials where used.

	2.06 PIPE STANDS
	A. General Requirements for Pipe Stands:  Shop- or field-fabricated assemblies made of manufactured corrosion-resistant components to support roof-mounted piping.
	B. High-Type, Multiple-Pipe Stand:
	1. Description:  Assembly of bases, vertical and horizontal members, and pipe supports, for roof installation without membrane penetration.
	2. Bases:  One or more; plastic.
	3. Vertical Members:  Two or more protective-coated-steel channels.
	4. Horizontal Member:  Protective-coated-steel channel.
	5. Pipe Supports:  Galvanized-steel, clevis-type pipe hangers.


	2.07 EQUIPMENT SUPPORTS
	A. Description:  Welded, shop- or field-fabricated equipment support made from structural carbon-steel shapes.

	2.08 MISCELLANEOUS MATERIALS
	A. Structural Steel:  ASTM A 36/A 36M, carbon-steel plates, shapes, and bars; black and galvanized.
	B. Grout:  ASTM C 1107, factory-mixed and -packaged, dry, hydraulic-cement, nonshrink and nonmetallic grout; suitable for interior and exterior applications.
	1. Properties:  Nonstaining, noncorrosive, and nongaseous.
	2. Design Mix:  5000-psi, 28-day compressive strength.



	PART 3 -  EXECUTION
	3.01 HANGER AND SUPPORT INSTALLATION
	A. Metal Pipe-Hanger Installation:  Comply with MSS SP-69 and MSS SP-89.  Install hangers, supports, clamps, and attachments as required to properly support piping from the building structure.
	B. Metal Trapeze Pipe-Hanger Installation:  Comply with MSS SP-69 and MSS SP-89.  Arrange for grouping of parallel runs of horizontal piping, and support together on field-fabricated trapeze pipe hangers.
	1. Pipes of Various Sizes:  Support together and space trapezes for smallest pipe size or install intermediate supports for smaller diameter pipes as specified for individual pipe hangers.
	2. Field fabricate from ASTM A 36/A 36M, carbon-steel shapes selected for loads being supported.  Weld steel according to AWS D1.1/D1.1M.

	C. Metal Framing System Installation:  Arrange for grouping of parallel runs of piping, and support together on field-assembled metal framing systems.
	D. Thermal-Hanger Shield Installation:  Install in pipe hanger or shield for insulated piping.
	E. Fastener System Installation:
	1. Install powder-actuated fasteners for use in lightweight concrete or concrete slabs less than 4 inches thick in concrete after concrete is placed and completely cured.  Use operators that are licensed by powder-actuated tool manufacturer.  Install ...

	F. Pipe Stand Installation:
	1. Pipe Stand Types except Curb-Mounted Type:  Assemble components and mount on smooth roof surface.  Do not penetrate roof membrane.

	G. Install hangers and supports complete with necessary attachments, inserts, bolts, rods, nuts, washers, and other accessories.
	H. Equipment Support Installation:  Fabricate from welded-structural-steel shapes.
	I. Install lateral bracing with pipe hangers and supports to prevent swaying.
	J. Load Distribution:  Install hangers and supports so that piping live and dead loads and stresses from movement will not be transmitted to connected equipment.
	K. Pipe Slopes:  Install hangers and supports to provide indicated pipe slopes and to not exceed maximum pipe deflections allowed by ASME B31.9 for building services piping.
	L. Insulated Piping:
	1. Attach clamps and spacers to piping.
	a. Piping Operating above Ambient Air Temperature:  Clamp may project through insulation.
	b. Piping Operating below Ambient Air Temperature:  Use thermal-hanger shield insert with clamp sized to match OD of insert.
	c. Do not exceed pipe stress limits allowed by ASME B31.9 for building services piping.

	2. Install MSS SP-58, Type 39, protection saddles if insulation without vapor barrier is indicated.  Fill interior voids with insulation that matches adjoining insulation.
	a. Option:  Thermal-hanger shield inserts may be used.  Include steel weight-distribution plate for pipe NPS 4 and larger if pipe is installed on rollers.

	3. Install MSS SP-58, Type 40, protective shields on cold piping with vapor barrier.  Shields shall span an arc of 180 degrees.
	a. Option:  Thermal-hanger shield inserts may be used.  Include steel weight-distribution plate for pipe NPS 4 and larger if pipe is installed on rollers.

	4. Shield Dimensions for Pipe:  Not less than the following:
	a. NPS 1/4 to NPS 3-1/2:  12 inches long and 0.048 inch thick.

	5. Thermal-Hanger Shields:  Install with insulation same thickness as piping insulation.


	3.02 EQUIPMENT SUPPORTS
	A. Fabricate structural-steel stands to suspend equipment from structure overhead or to support equipment above floor.
	B. Grouting:  Place grout under supports for equipment and make bearing surface smooth.
	C. Provide lateral bracing, to prevent swaying, for equipment supports.

	3.03 METAL FABRICATIONS
	A. Cut, drill, and fit miscellaneous metal fabrications for trapeze pipe hangers and equipment supports.
	B. Fit exposed connections together to form hairline joints.  Field weld connections that cannot be shop welded because of shipping size limitations.
	C. Field Welding:  Comply with AWS D1.1/D1.1M procedures for shielded, metal arc welding; appearance and quality of welds; and methods used in correcting welding work; and with the following:
	1. Use materials and methods that minimize distortion and develop strength and corrosion resistance of base metals.
	2. Obtain fusion without undercut or overlap.
	3. Remove welding flux immediately.
	4. Finish welds at exposed connections so no roughness shows after finishing and so contours of welded surfaces match adjacent contours.


	3.04 ADJUSTING
	A. Hanger Adjustments:  Adjust hangers to distribute loads equally on attachments and to achieve indicated slope of pipe.
	B. Trim excess length of continuous-thread hanger and support rods to 1-1/2 inches.

	3.05 HANGER AND SUPPORT SCHEDULE
	A. Specific hanger and support requirements are in Sections specifying piping systems and equipment.
	B. Comply with MSS SP-69 for pipe-hanger selections and applications that are not specified in piping system Sections.
	C. Use hangers and supports with galvanized metallic coatings for piping and equipment that will not have field-applied finish.
	D. Use nonmetallic coatings on attachments for electrolytic protection where attachments are in direct contact with copper tubing.
	E. Use copper-plated pipe hangers and copper or stainless-steel attachments for copper piping and tubing.
	F. Use padded hangers for piping that is subject to scratching.
	G. Use thermal-hanger shield inserts for insulated piping and tubing.
	H. Horizontal-Piping Hangers and Supports:  Unless otherwise indicated and except as specified in piping system Sections, install the following types:
	1. Adjustable, Steel Clevis Hangers (MSS Type 1):  For suspension of noninsulated or insulated, stationary pipes NPS 1/2 to NPS 30.
	2. Carbon- or Alloy-Steel, Double-Bolt Pipe Clamps (MSS Type 3):  For suspension of pipes NPS 3/4 to NPS 36, requiring clamp flexibility and up to 4 inches of insulation.
	3. Steel Pipe Clamps (MSS Type 4):  For suspension of cold and hot pipes NPS 1/2 to NPS 24 if little or no insulation is required.
	4. Pipe Hangers (MSS Type 5):  For suspension of pipes NPS 1/2 to NPS 4, to allow off-center closure for hanger installation before pipe erection.
	5. Extension Hinged or Two-Bolt Split Pipe Clamps (MSS Type 12):  For suspension of noninsulated, stationary pipes NPS 3/8 to NPS 3.

	I. Vertical-Piping Clamps:  Unless otherwise indicated and except as specified in piping system Sections, install the following types:
	1. Extension Pipe or Riser Clamps (MSS Type 8):  For support of pipe risers NPS 3/4 to NPS 24.
	2. Carbon- or Alloy-Steel Riser Clamps (MSS Type 42):  For support of pipe risers NPS 3/4 to NPS 24 if longer ends are required for riser clamps.

	J. Hanger-Rod Attachments:  Unless otherwise indicated and except as specified in piping system Sections, install the following types:
	1. Steel Turnbuckles (MSS Type 13):  For adjustment up to 6 inches for heavy loads.
	2. Steel Clevises (MSS Type 14):  For 120 to 450 deg F piping installations.
	3. Swivel Turnbuckles (MSS Type 15):  For use with MSS Type 11, split pipe rings.
	4. Malleable-Iron Sockets (MSS Type 16):  For attaching hanger rods to various types of building attachments.
	5. Steel Weldless Eye Nuts (MSS Type 17):  For 120 to 450 deg F piping installations.

	K. Building Attachments:  Unless otherwise indicated and except as specified in piping system Sections, install the following types:
	1. Steel or Malleable Concrete Inserts (MSS Type 18):  For upper attachment to suspend pipe hangers from concrete ceiling.
	2. Top-Beam C-Clamps (MSS Type 19):  For use under roof installations with bar-joist construction, to attach to top flange of structural shape.
	3. Center-Beam Clamps (MSS Type 21):  For attaching to center of bottom flange of beams.
	4. Welded Beam Attachments (MSS Type 22):  For attaching to bottom of beams if loads are considerable and rod sizes are large.
	5. C-Clamps (MSS Type 23):  For structural shapes.
	6. Top-Beam Clamps (MSS Type 25):  For top of beams if hanger rod is required tangent to flange edge.
	7. Welded-Steel Brackets:  For support of pipes from below or for suspending from above by using clip and rod.  Use one of the following for indicated loads:
	a. Light (MSS Type 31):  750 lb.
	b. Medium (MSS Type 32):  1500 lb.
	c. Heavy (MSS Type 33):  3000 lb.

	8. Side-Beam Brackets (MSS Type 34):  For sides of steel or wooden beams.
	9. Horizontal Travelers (MSS Type 58):  For supporting piping systems subject to linear horizontal movement where headroom is limited.

	L. Saddles and Shields:  Unless otherwise indicated and except as specified in piping system Sections, install the following types:
	1. Steel-Pipe-Covering Protection Saddles (MSS Type 39):  To fill interior voids with insulation that matches adjoining insulation.
	2. Protection Shields (MSS Type 40):  Of length recommended in writing by manufacturer to prevent crushing insulation.
	3. Thermal-Hanger Shield Inserts:  For supporting insulated pipe.

	M. Comply with MSS SP-69 for trapeze pipe-hanger selections and applications that are not specified in piping system Sections.
	N. Comply with MFMA-103 for metal framing system selections and applications that are not specified in piping system Sections.
	O. Use powder-actuated fasteners instead of building attachments where required in concrete construction.
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	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. Section Includes:
	1. Equipment labels.
	2. Pipe labels.
	3. Duct labels.
	4. Valve tags.


	1.3 ACTION SUBMITTALS
	A. Product Data:  For each type of product indicated.
	B. Equipment Label Schedule:  Include a listing of all equipment to be labeled with the proposed content for each label.
	C. Valve numbering scheme.
	D. Valve Schedules:  For each piping system to include in maintenance manuals.

	1.4 COORDINATION
	A. Coordinate installation of identifying devices with completion of covering and painting of surfaces where devices are to be applied.
	B. Coordinate installation of identifying devices with locations of access panels and doors.
	C. Install identifying devices before installing acoustical ceilings and similar concealment.


	PART 2 -  PRODUCTS
	2.1 EQUIPMENT LABELS
	A. Plastic Labels for Equipment:
	1. Material and Thickness:  Multilayer, multicolor, plastic labels for mechanical engraving, 1/8 inch thick, and having predrilled holes for attachment hardware.
	2. Letter Color:  White.
	3. Background Color:  Black.
	4. Maximum Temperature:  Able to withstand temperatures up to 160 deg F.
	5. Minimum Label Size:  Length and width vary for required label content, but not less than 2-1/2 by 3/4 inch.
	6. Minimum Letter Size:  1/4 inch for name of units if viewing distance is less than 24 inches, 1/2 inch for viewing distances up to 72 inches, and proportionately larger lettering for greater viewing distances.  Include secondary lettering two-thirds...
	7. Fasteners:  Stainless-steel rivets or self-tapping screws.
	8. Adhesive:  Contact-type permanent adhesive, compatible with label and with substrate.

	B. Label Content:  Include equipment's Drawing designation or unique equipment number, Drawing numbers where equipment is indicated (plans, details, and schedules), plus the Specification Section number and title where equipment is specified.
	C. Equipment Label Schedule:  For each item of equipment to be labeled, on 8-1/2-by-11-inch bond paper.  Tabulate equipment identification number and identify Drawing numbers where equipment is indicated (plans, details, and schedules), plus the Speci...

	2.2 PIPE LABELS
	A. General Requirements for Manufactured Pipe Labels:  Preprinted, color-coded, with lettering indicating service, and showing flow direction.
	B. Self-Adhesive Pipe Labels:  Printed plastic with contact-type, permanent-adhesive backing.
	C. Pipe Label Contents:  Include identification of piping service using same designations or abbreviations as used on Drawings, pipe size, and an arrow indicating flow direction.
	1. Flow-Direction Arrows:  Integral with piping system service lettering to accommodate both directions or as separate unit on each pipe label to indicate flow direction.
	2. Lettering Size:  At least 1-1/2 inches.


	2.3 DUCT LABELS
	A. Material and Thickness:  Multilayer, multicolor, plastic labels for mechanical engraving, 1/16 inch thick, and having predrilled holes for attachment hardware.
	B. Letter Color:  Black.
	C. Background Color:  Yellow.
	D. Maximum Temperature:  Able to withstand temperatures up to 160 deg F.
	E. Minimum Label Size:  Length and width vary for required label content, but not less than 2-1/2 by 3/4 inch.
	F. Minimum Letter Size:  1/4 inch for name of units if viewing distance is less than 24 inches, 1/2 inch for viewing distances up to 72 inches, and proportionately larger lettering for greater viewing distances.  Include secondary lettering two-thirds...
	G. Fasteners:  Stainless-steel rivets or self-tapping screws.
	H. Adhesive:  Contact-type permanent adhesive, compatible with label and with substrate.
	I. Duct Label Contents:  Include identification of duct service using same designations or abbreviations as used on Drawings, duct size, and an arrow indicating flow direction.
	1. Flow-Direction Arrows:  Integral with duct system service lettering to accommodate both directions, or as separate unit on each duct label to indicate flow direction.
	2. Lettering Size:  At least 1-1/2 inches.


	2.4 VALVE TAGS
	A. Valve Tags:  Stamped or engraved with 1/4-inch letters for piping system abbreviation and 1/2-inch numbers.
	1. Tag Material:  Stainless steel, 0.025-inch minimum thickness, and having predrilled or stamped holes for attachment hardware.
	2. Fasteners:  Brass wire-link or beaded chain; or S-hook.

	B. Valve Schedules:  For each piping system, on 8-1/2-by-11-inch bond paper.  Tabulate valve number, piping system, system abbreviation (as shown on valve tag), location of valve (room or space), normal-operating position (open, closed, or modulating)...
	1. Valve-tag schedule shall be included in operation and maintenance data.



	PART 3 -  EXECUTION
	3.1 PREPARATION
	A. Clean piping and equipment surfaces of substances that could impair bond of identification devices, including dirt, oil, grease, release agents, and incompatible primers, paints, and encapsulants.

	3.2 EQUIPMENT LABEL INSTALLATION
	A. Install or permanently fasten labels on each major item of mechanical equipment.
	B. Locate equipment labels where accessible and visible.

	3.3 DUCT LABEL INSTALLATION
	A. Install self-adhesive duct labels with permanent adhesive on air ducts in the following color codes:
	1. Blue:  For cold-air supply ducts.
	2. Yellow:  For hot-air supply ducts.
	3. Green:  For exhaust-, outside-, relief-, return-, and mixed-air ducts.
	4. ASME A13.1 Colors and Designs:  For hazardous material exhaust.

	B. Locate labels near points where ducts enter into concealed spaces and at maximum intervals of 50 feet in each space where ducts are exposed or concealed by removable ceiling system.
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	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. Section Includes:
	1. Balancing Air Systems:
	a. Variable-air-volume systems.

	2. Balancing Hydronic Piping Systems:
	a. Variable-flow hydronic systems.



	1.3 DEFINITIONS
	A. AABC:  Associated Air Balance Council.
	B. NEBB:  National Environmental Balancing Bureau.
	C. TAB:  Testing, adjusting, and balancing.
	D. TABB:  Testing, Adjusting, and Balancing Bureau.

	1.4 INFORMATIONAL SUBMITTALS
	A. Certified TAB reports.
	B. Sample report forms.
	C. Instrument calibration reports, to include the following:
	1. Instrument type and make.
	2. Serial number.
	3. Application.
	4. Dates of use.
	5. Dates of calibration.


	1.5 QUALITY ASSURANCE
	A. TAB Contractor Qualifications:  Engage a TAB entity certified by AABC NEBB or TABB.
	B. Certify TAB field data reports and perform the following:
	1. Review field data reports to validate accuracy of data and to prepare certified TAB reports.
	2. Certify that the TAB team complied with the approved TAB plan and the procedures specified and referenced in this Specification.

	C. TAB Report Forms:  Use standard TAB contractor's forms approved by Architect.
	D. Instrumentation Type, Quantity, Accuracy, and Calibration:  As described in ASHRAE 111, Section 5, "Instrumentation."
	E. ASHRAE Compliance:  Applicable requirements in ASHRAE 62.1, Section 7.2.2 - "Air Balancing."
	F. ASHRAE/IESNA Compliance:  Applicable requirements in ASHRAE/IESNA 90.1, Section 6.7.2.3 - "System Balancing."

	1.6 PROJECT CONDITIONS
	A. Full Owner Occupancy:  Owner will occupy the site and existing building during entire TAB period.  Cooperate with Owner during TAB operations to minimize conflicts with Owner's operations.
	B. Partial Owner Occupancy:  Owner may occupy completed areas of building before Substantial Completion.  Cooperate with Owner during TAB operations to minimize conflicts with Owner's operations.


	PART 2 -  PRODUCTS (Not Applicable)
	PART 3 -  EXECUTION
	3.1 EXAMINATION
	A. Examine the Contract Documents to become familiar with Project requirements and to discover conditions in systems' designs that may preclude proper TAB of systems and equipment.
	B. Examine systems for installed balancing devices, such as test ports, gage cocks, thermometer wells, flow-control devices, balancing valves and fittings, and manual volume dampers.  Verify that locations of these balancing devices are accessible.
	C. Examine the approved submittals for HVAC systems and equipment.
	D. Examine design data including HVAC system descriptions, statements of design assumptions for environmental conditions and systems' output, and statements of philosophies and assumptions about HVAC system and equipment controls.
	E. Examine ceiling plenums air plenums used for supply, return, or relief air to verify that they meet the leakage class of connected ducts as specified in Section 233113 "Metal Ducts" and are properly separated from adjacent areas.  Verify that penet...
	F. Examine equipment performance data including fan and pump curves.
	1. Relate performance data to Project conditions and requirements, including system effects that can create undesired or unpredicted conditions that cause reduced capacities in all or part of a system.
	2. Calculate system-effect factors to reduce performance ratings of HVAC equipment when installed under conditions different from the conditions used to rate equipment performance.  To calculate system effects for air systems, use tables and charts fo...

	G. Examine system and equipment installations and verify that field quality-control testing, cleaning, and adjusting specified in individual Sections have been performed.
	H. Examine test reports specified in individual system and equipment Sections.
	I. Examine HVAC equipment and filters and verify that bearings are greased, belts are aligned and tight, and equipment with functioning controls is ready for operation.
	J. Examine terminal units, such as variable-air-volume boxes, and verify that they are accessible and their controls are connected and functioning.
	K. Examine strainers.  Verify that startup screens are replaced by permanent screens with indicated perforations.
	L. Examine three-way valves for proper installation for their intended function of diverting or mixing fluid flows.
	M. Examine heat-transfer coils for correct piping connections and for clean and straight fins.
	N. Examine system pumps to ensure absence of entrained air in the suction piping.
	O. Examine operating safety interlocks and controls on HVAC equipment.
	P. Report deficiencies discovered before and during performance of TAB procedures.  Observe and record system reactions to changes in conditions.  Record default set points if different from indicated values.

	3.2 PREPARATION
	A. Prepare a TAB plan that includes strategies and step-by-step procedures.
	B. Complete system-readiness checks and prepare reports. Verify the following:
	1. Permanent electrical-power wiring is complete.
	2. Hydronic systems are filled, clean, and free of air.
	3. Automatic temperature-control systems are operational.
	4. Equipment and duct access doors are securely closed.
	5. Balance, smoke, and fire dampers are open.
	6. Isolating and balancing valves are open and control valves are operational.
	7. Ceilings are installed in critical areas where air-pattern adjustments are required and access to balancing devices is provided.
	8. Windows and doors can be closed so indicated conditions for system operations can be met.


	3.3 GENERAL PROCEDURES FOR TESTING AND BALANCING
	A. Perform testing and balancing procedures on each system according to the procedures contained in AABC's "National Standards for Total System Balance" and in this Section.
	1. Comply with requirements in ASHRAE 62.1, Section 7.2.2 - "Air Balancing."

	B. Cut insulation, ducts, pipes, and equipment cabinets for installation of test probes to the minimum extent necessary for TAB procedures.
	1. After testing and balancing, patch probe holes in ducts with same material and thickness as used to construct ducts.
	2. After testing and balancing, install test ports and duct access doors that comply with requirements in Section 233300 "Air Duct Accessories."
	3. Install and join new insulation that matches removed materials.  Restore insulation, coverings, vapor barrier, and finish according to Section 230713 "Duct Insulation," Section 230716 "HVAC Equipment Insulation," and Section 230719 "HVAC Piping Ins...

	C. Mark equipment and balancing devices, including damper-control positions, valve position indicators, fan-speed-control levers, and similar controls and devices, with paint or other suitable, permanent identification material to show final settings.
	D. Take and report testing and balancing measurements in inch-pound (IP) units.

	3.4 GENERAL PROCEDURES FOR BALANCING AIR SYSTEMS
	A. Prepare test reports for both fans and outlets.  Obtain manufacturer's outlet factors and recommended testing procedures.  Crosscheck the summation of required outlet volumes with required fan volumes.
	B. Prepare schematic diagrams of systems' "as-built" duct layouts.
	C. For variable-air-volume systems, develop a plan to simulate diversity.
	D. Determine the best locations in main and branch ducts for accurate duct-airflow measurements.
	E. Check airflow patterns from the outdoor-air louvers and dampers and the return- and exhaust-air dampers through the supply-fan discharge and mixing dampers.
	F. Locate start-stop and disconnect switches, electrical interlocks, and motor starters.
	G. Verify that motor starters are equipped with properly sized thermal protection.
	H. Check dampers for proper position to achieve desired airflow path.
	I. Check for airflow blockages.
	J. Check condensate drains for proper connections and functioning.
	K. Check for proper sealing of air-handling-unit components.
	L. Verify that air duct system is sealed as specified in Section 233113 "Metal Ducts."

	3.5 PROCEDURES FOR MOTORS
	A. Motors, 1/2 HP and Larger:  Test at final balanced conditions and record the following data:
	1. Manufacturer's name, model number, and serial number.
	2. Motor horsepower rating.
	3. Motor rpm.
	4. Efficiency rating.
	5. Nameplate and measured voltage, each phase.
	6. Nameplate and measured amperage, each phase.
	7. Starter thermal-protection-element rating.

	B. Motors Driven by Variable-Frequency Controllers:  Test for proper operation at speeds varying from minimum to maximum.  Test the manual bypass of the controller to prove proper operation.  Record observations including name of controller manufactur...
	C. Measure, adjust, and record the following data for each electric heating coil:
	1. Nameplate data.
	2. Airflow.
	3. Entering- and leaving-air temperature at full load.
	4. Voltage and amperage input of each phase at full load and at each incremental stage.
	5. Calculated kilowatt at full load.
	6. Fuse or circuit-breaker rating for overload protection.

	D. Measure, adjust, and record the following data for each refrigerant coil:
	1. Dry-bulb temperature of entering and leaving air.
	2. Wet-bulb temperature of entering and leaving air.
	3. Airflow.
	4. Air pressure drop.
	5. Refrigerant suction pressure and temperature.


	3.6 PROCEDURES FOR TESTING, ADJUSTING, AND BALANCING EXISTING SYSTEMS
	A. Perform a preconstruction inspection of existing equipment that is to remain and be reused.
	1. Measure and record the operating speed, airflow, and static pressure of each fan.
	2. Measure motor voltage and amperage.  Compare the values to motor nameplate information.
	3. Check the refrigerant charge.
	4. Check the condition of filters.
	5. Check the condition of coils.
	6. Check the operation of the drain pan and condensate-drain trap.
	7. Check bearings and other lubricated parts for proper lubrication.
	8. Report on the operating condition of the equipment and the results of the measurements taken.  Report deficiencies.

	B. Before performing testing and balancing of existing systems, inspect existing equipment that is to remain and be reused to verify that existing equipment has been cleaned and refurbished.  Verify the following:
	1. New filters are installed.
	2. Coils are clean and fins combed.
	3. Drain pans are clean.
	4. Fans are clean.
	5. Bearings and other parts are properly lubricated.
	6. Deficiencies noted in the preconstruction report are corrected.

	C. Perform testing and balancing of existing systems to the extent that existing systems are affected by the renovation work.
	1. Compare the indicated airflow of the renovated work to the measured fan airflows, and determine the new fan speed and the face velocity of filters and coils.
	2. Verify that the indicated airflows of the renovated work result in filter and coil face velocities and fan speeds that are within the acceptable limits defined by equipment manufacturer.
	3. If calculations increase or decrease the air flow rates and water flow rates by more than 5 percent, make equipment adjustments to achieve the calculated rates.  If increase or decrease is 5 percent or less, equipment adjustments are not required.
	4. Balance each air outlet.


	3.7 TOLERANCES
	A. Set HVAC system's air flow rates and water flow rates within the following tolerances:
	1. Supply, Return, and Exhaust Fans and Equipment with Fans:  Plus or minus 10 percent.
	2. Air Outlets and Inlets:  Plus or minus 10 percent.


	3.8 FINAL REPORT
	A. General:  Prepare a certified written report; tabulate and divide the report into separate sections for tested systems and balanced systems.
	1. Include a certification sheet at the front of the report's binder, signed and sealed by the certified testing and balancing engineer.
	2. Include a list of instruments used for procedures, along with proof of calibration.

	B. Final Report Contents:  In addition to certified field-report data, include the following:
	1. Pump curves.
	2. Fan curves.
	3. Manufacturers' test data.
	4. Field test reports prepared by system and equipment installers.
	5. Other information relative to equipment performance; do not include Shop Drawings and product data.

	C. General Report Data:  In addition to form titles and entries, include the following data:
	1. Title page.
	2. Name and address of the TAB contractor.
	3. Project name.
	4. Project location.
	5. Architect's name and address.
	6. Engineer's name and address.
	7. Contractor's name and address.
	8. Report date.
	9. Signature of TAB supervisor who certifies the report.
	10. Table of Contents with the total number of pages defined for each section of the report.  Number each page in the report.
	11. Summary of contents including the following:
	a. Indicated versus final performance.
	b. Notable characteristics of systems.
	c. Description of system operation sequence if it varies from the Contract Documents.

	12. Nomenclature sheets for each item of equipment.
	13. Data for terminal units, including manufacturer's name, type, size, and fittings.
	14. Notes to explain why certain final data in the body of reports vary from indicated values.
	15. Test conditions for fans and pump performance forms including the following:
	a. Settings for outdoor-, return-, and exhaust-air dampers.
	b. Conditions of filters.
	c. Cooling coil, wet- and dry-bulb conditions.
	d. Face and bypass damper settings at coils.
	e. Fan drive settings including settings and percentage of maximum pitch diameter.
	f. Inlet vane settings for variable-air-volume systems.
	g. Settings for supply-air, static-pressure controller.
	h. Other system operating conditions that affect performance.


	D. System Diagrams:  Include schematic layouts of air and hydronic distribution systems.  Present each system with single-line diagram and include the following:
	1. Quantities of outdoor, supply, return, and exhaust airflows.
	2. Duct, outlet, and inlet sizes.
	3. Pipe and valve sizes and locations.
	4. Terminal units.
	5. Balancing stations.
	6. Position of balancing devices.

	E. Air-Handling-Unit Test Reports:  For air-handling units with coils, include the following:
	1. Unit Data:
	a. Unit identification.
	b. Location.
	c. Make and type.
	d. Model number and unit size.
	e. Manufacturer's serial number.
	f. Unit arrangement and class.
	g. Discharge arrangement.
	h. Sheave make, size in inches, and bore.
	i. Center-to-center dimensions of sheave, and amount of adjustments in inches.
	j. Number, make, and size of belts.
	k. Number, type, and size of filters.

	2. Motor Data:
	a. Motor make, and frame type and size.
	b. Horsepower and rpm.
	c. Volts, phase, and hertz.
	d. Full-load amperage and service factor.
	e. Sheave make, size in inches, and bore.
	f. Center-to-center dimensions of sheave, and amount of adjustments in inches.

	3. Test Data (Indicated and Actual Values):
	a. Total air flow rate in cfm.
	b. Total system static pressure in inches wg.
	c. Fan rpm.
	d. Discharge static pressure in inches wg.
	e. Filter static-pressure differential in inches wg.
	f. Preheat-coil static-pressure differential in inches wg.
	g. Cooling-coil static-pressure differential in inches wg.
	h. Heating-coil static-pressure differential in inches wg.
	i. Outdoor airflow in cfm.
	j. Return airflow in cfm.
	k. Outdoor-air damper position.
	l. Return-air damper position.
	m. Vortex damper position.


	F. Fan Test Reports:  For supply, return, and exhaust fans, include the following:
	1. Fan Data:
	a. System identification.
	b. Location.
	c. Make and type.
	d. Model number and size.
	e. Manufacturer's serial number.
	f. Arrangement and class.
	g. Sheave make, size in inches, and bore.
	h. Center-to-center dimensions of sheave, and amount of adjustments in inches.

	2. Motor Data:
	a. Motor make, and frame type and size.
	b. Horsepower and rpm.
	c. Volts, phase, and hertz.
	d. Full-load amperage and service factor.
	e. Sheave make, size in inches, and bore.
	f. Center-to-center dimensions of sheave, and amount of adjustments in inches.
	g. Number, make, and size of belts.

	3. Test Data (Indicated and Actual Values):
	a. Total airflow rate in cfm.
	b. Total system static pressure in inches wg.
	c. Fan rpm.
	d. Discharge static pressure in inches wg.
	e. Suction static pressure in inches wg.


	G. Air-Terminal-Device Reports:
	1. Unit Data:
	a. System and air-handling unit identification.
	b. Location and zone.
	c. Apparatus used for test.
	d. Area served.
	e. Make.
	f. Number from system diagram.
	g. Type and model number.
	h. Size.
	i. Effective area in sq. ft..

	2. Test Data (Indicated and Actual Values):
	a. Air flow rate in cfm.
	b. Air velocity in fpm.
	c. Preliminary air flow rate as needed in cfm.
	d. Preliminary velocity as needed in fpm.
	e. Final air flow rate in cfm.
	f. Final velocity in fpm.
	g. Space temperature in deg F.


	H. Instrument Calibration Reports:
	1. Report Data:
	a. Instrument type and make.
	b. Serial number.
	c. Application.
	d. Dates of use.
	e. Dates of calibration.
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	PART 1 -  GENERAL
	1.1 SUMMARY
	A. Section includes insulating the following duct services:
	1. Indoor, concealed supply and outdoor air.
	2. Indoor, exposed supply and outdoor air.


	1.2 ACTION SUBMITTALS
	A. Product Data:  For each type of product indicated.  Include thermal conductivity, water-vapor permeance thickness, and jackets (both factory- and field-applied if any).

	1.3 QUALITY ASSURANCE
	A. Installer Qualifications:  Skilled mechanics who have successfully completed an apprenticeship program or another craft training program certified by the Department of Labor, Bureau of Apprenticeship and Training.
	B. Surface-Burning Characteristics:  For insulation and related materials, as determined by testing identical products according to ASTM E 84, by a testing agency acceptable to authorities having jurisdiction.  Factory label insulation and jacket mate...
	1. Insulation Installed Indoors:  Flame-spread index of 25 or less, and smoke-developed index of 50 or less.
	2. Insulation Installed Outdoors:  Flame-spread index of 75 or less, and smoke-developed index of 150 or less.


	1.4 DELIVERY, STORAGE, AND HANDLING
	A. Packaging:  Insulation material containers shall be marked by manufacturer with appropriate ASTM standard designation, type and grade, and maximum use temperature.

	1.5 COORDINATION
	A. Coordinate sizes and locations of supports, hangers, and insulation shields specified in Section 230529 "Hangers and Supports for HVAC Piping and Equipment."
	B. Coordinate clearance requirements with duct Installer for duct insulation application.  Before preparing ductwork Shop Drawings, establish and maintain clearance requirements for installation of insulation and field-applied jackets and finishes and...
	C. Coordinate installation and testing of heat tracing.

	1.6 SCHEDULING
	A. Schedule insulation application after pressure testing systems and, where required, after installing and testing heat tracing.  Insulation application may begin on segments that have satisfactory test results.
	B. Complete installation and concealment of plastic materials as rapidly as possible in each area of construction.


	PART 2 -  PRODUCTS
	2.1 INSULATION MATERIALS
	A. Comply with requirements in "Duct Insulation Schedule, General," "Indoor Duct and Plenum Insulation Schedule," and "Aboveground, Outdoor Duct and Plenum Insulation Schedule" articles for where insulating materials shall be applied.
	B. Products shall not contain asbestos, lead, mercury, or mercury compounds.
	C. Products that come in contact with stainless steel shall have a leachable chloride content of less than 50 ppm when tested according to ASTM C 871.
	D. Insulation materials for use on austenitic stainless steel shall be qualified as acceptable according to ASTM C 795.
	E. Mineral-Fiber Blanket Insulation:  Mineral or glass fibers bonded with a thermosetting resin.  Comply with ASTM C 553, Type II and ASTM C 1290, Type III with factory-applied FSK jacket.  Factory-applied jacket requirements are specified in "Factory...
	1. Products:  Subject to compliance with requirements, provide one of the following:
	a. CertainTeed Corp.; SoftTouch Duct Wrap.
	b. Johns Manville; Microlite.
	c. Knauf Insulation; Friendly Feel Duct Wrap.
	d. Manson Insulation Inc.; Alley Wrap.
	e. Owens Corning; SOFTR All-Service Duct Wrap.



	2.2 FACTORY-APPLIED JACKETS
	A. Insulation system schedules indicate factory-applied jackets on various applications.  When factory-applied jackets are indicated, comply with the following:
	1. FSK Jacket:  Aluminum-foil, fiberglass-reinforced scrim with kraft-paper backing; complying with ASTM C 1136, Type II.


	2.3 TAPES
	A. FSK Tape:  Foil-face, vapor-retarder tape matching factory-applied jacket with acrylic adhesive; complying with ASTM C 1136.
	1. Products:  Subject to compliance with requirements, provide one of the following:
	a. ABI, Ideal Tape Division; 491 AWF FSK.
	b. Avery Dennison Corporation, Specialty Tapes Division; Fasson 0827.
	c. Compac Corporation; 110 and 111.
	d. Venture Tape; 1525 CW NT, 1528 CW, and 1528 CW/SQ.

	2. Width:  3 inches.
	3. Thickness:  6.5 mils.
	4. Adhesion:  90 ounces force/inch in width.
	5. Elongation:  2 percent.
	6. Tensile Strength:  40 lbf/inch in width.
	7. FSK Tape Disks and Squares:  Precut disks or squares of FSK tape.



	PART 3 -  EXECUTION
	3.1 EXAMINATION
	A. Examine substrates and conditions for compliance with requirements for installation tolerances and other conditions affecting performance of insulation application.
	1. Verify that systems to be insulated have been tested and are free of defects.
	2. Verify that surfaces to be insulated are clean and dry.

	B. Proceed with installation only after unsatisfactory conditions have been corrected.

	3.2 PREPARATION
	A. Surface Preparation:  Clean and dry surfaces to receive insulation.  Remove materials that will adversely affect insulation application.

	3.3 GENERAL INSTALLATION REQUIREMENTS
	A. Install insulation materials, accessories, and finishes with smooth, straight, and even surfaces; free of voids throughout the length of ducts and fittings.
	B. Install insulation materials, vapor barriers or retarders, jackets, and thicknesses required for each item of duct system as specified in insulation system schedules.
	C. Install accessories compatible with insulation materials and suitable for the service.  Install accessories that do not corrode, soften, or otherwise attack insulation or jacket in either wet or dry state.
	D. Install insulation with longitudinal seams at top and bottom of horizontal runs.
	E. Install multiple layers of insulation with longitudinal and end seams staggered.
	F. Keep insulation materials dry during application and finishing.
	G. Install insulation with tight longitudinal seams and end joints.  Bond seams and joints with adhesive recommended by insulation material manufacturer.
	H. Install insulation with least number of joints practical.
	I. Where vapor barrier is indicated, seal joints, seams, and penetrations in insulation at hangers, supports, anchors, and other projections with vapor-barrier mastic.
	1. Install insulation continuously through hangers and around anchor attachments.
	2. For insulation application where vapor barriers are indicated, extend insulation on anchor legs from point of attachment to supported item to point of attachment to structure.  Taper and seal ends at attachment to structure with vapor-barrier mastic.
	3. Install insert materials and install insulation to tightly join the insert.  Seal insulation to insulation inserts with adhesive or sealing compound recommended by insulation material manufacturer.

	J. Apply adhesives, mastics, and sealants at manufacturer's recommended coverage rate and wet and dry film thicknesses.
	K. Install insulation with factory-applied jackets as follows:
	1. Draw jacket tight and smooth.
	2. Cover circumferential joints with 3-inch- wide strips, of same material as insulation jacket.  Secure strips with adhesive and outward clinching staples along both edges of strip, spaced 4 inches o.c.
	3. Overlap jacket longitudinal seams at least 1-1/2 inches.  Clean and dry surface to receive self-sealing lap.  Staple laps with outward clinching staples along edge at 2 inches o.c.
	a. For below ambient services, apply vapor-barrier mastic over staples.

	4. Cover joints and seams with tape, according to insulation material manufacturer's written instructions, to maintain vapor seal.
	5. Where vapor barriers are indicated, apply vapor-barrier mastic on seams and joints and at ends adjacent to duct flanges and fittings.

	L. Cut insulation in a manner to avoid compressing insulation more than 75 percent of its nominal thickness.
	M. Finish installation with systems at operating conditions.  Repair joint separations and cracking due to thermal movement.
	N. Repair damaged insulation facings by applying same facing material over damaged areas.  Extend patches at least 4 inches beyond damaged areas.  Adhere, staple, and seal patches similar to butt joints.

	3.4 PENETRATIONS
	A. Insulation Installation at Roof Penetrations:  Install insulation continuously through roof penetrations.
	1. Seal penetrations with flashing sealant.
	2. For applications requiring only indoor insulation, terminate insulation above roof surface and seal with joint sealant.  For applications requiring indoor and outdoor insulation, install insulation for outdoor applications tightly joined to indoor ...
	3. Extend jacket of outdoor insulation outside roof flashing at least 2 inches below top of roof flashing.
	4. Seal jacket to roof flashing with flashing sealant.

	B. Insulation Installation at Aboveground Exterior Wall Penetrations:  Install insulation continuously through wall penetrations.
	1. Seal penetrations with flashing sealant.
	2. For applications requiring only indoor insulation, terminate insulation inside wall surface and seal with joint sealant.  For applications requiring indoor and outdoor insulation, install insulation for outdoor applications tightly joined to indoor...
	3. Extend jacket of outdoor insulation outside wall flashing and overlap wall flashing at least 2 inches.
	4. Seal jacket to wall flashing with flashing sealant.

	C. Insulation Installation at Interior Wall and Partition Penetrations (That Are Not Fire Rated):  Install insulation continuously through walls and partitions.
	D. Insulation Installation at Fire-Rated Wall and Partition Penetrations:  Terminate insulation at fire damper sleeves for fire-rated wall and partition penetrations.  Externally insulate damper sleeves to match adjacent insulation and overlap duct in...
	1. Comply with requirements in Section 078413 "Penetration Firestopping" for firestopping and fire-resistive joint sealers.

	E. Insulation Installation at Floor Penetrations:
	1. Duct:  For penetrations through fire-rated assemblies, terminate insulation at fire damper sleeves and externally insulate damper sleeve beyond floor to match adjacent duct insulation.  Overlap damper sleeve and duct insulation at least 2 inches.
	2. Seal penetrations through fire-rated assemblies.  Comply with requirements in Section 078413 "Penetration Firestopping."


	3.5 INSTALLATION OF MINERAL-FIBER INSULATION
	A. Blanket Insulation Installation on Ducts and Plenums:  Secure with adhesive and insulation pins.
	1. Apply adhesives according to manufacturer's recommended coverage rates per unit area, for 50 percent coverage of duct and plenum surfaces.
	2. Apply adhesive to entire circumference of ducts and to all surfaces of fittings and transitions.
	3. Install either capacitor-discharge-weld pins and speed washers or cupped-head, capacitor-discharge-weld pins on sides and bottom of horizontal ducts and sides of vertical ducts as follows:
	a. On duct sides with dimensions 18 inches and smaller, place pins along longitudinal centerline of duct.  Space 3 inches maximum from insulation end joints, and 16 inches o.c.
	b. On duct sides with dimensions larger than 18 inches, place pins 16 inches o.c. each way, and 3 inches maximum from insulation joints.  Install additional pins to hold insulation tightly against surface at cross bracing.
	c. Pins may be omitted from top surface of horizontal, rectangular ducts and plenums.
	d. Do not overcompress insulation during installation.
	e. Impale insulation over pins and attach speed washers.
	f. Cut excess portion of pins extending beyond speed washers or bend parallel with insulation surface.  Cover exposed pins and washers with tape matching insulation facing.

	4. For ducts and plenums with surface temperatures below ambient, install a continuous unbroken vapor barrier.  Create a facing lap for longitudinal seams and end joints with insulation by removing 2 inches from one edge and one end of insulation segm...
	a. Repair punctures, tears, and penetrations with tape or mastic to maintain vapor-barrier seal.
	b. Install vapor stops for ductwork and plenums operating below 50 deg F at 18-foot intervals.  Vapor stops shall consist of vapor-barrier mastic applied in a Z-shaped pattern over insulation face, along butt end of insulation, and over the surface.  ...

	5. Overlap unfaced blankets a minimum of 2 inches on longitudinal seams and end joints.  At end joints, secure with steel bands spaced a maximum of 18 inches o.c.
	6. Install insulation on rectangular duct elbows and transitions with a full insulation section for each surface.  Install insulation on round and flat-oval duct elbows with individually mitered gores cut to fit the elbow.
	7. Insulate duct stiffeners, hangers, and flanges that protrude beyond insulation surface with 6-inch- wide strips of same material used to insulate duct.  Secure on alternating sides of stiffener, hanger, and flange with pins spaced 6 inches o.c.


	3.6 DUCT INSULATION SCHEDULE, GENERAL
	A. Plenums and Ducts Requiring Insulation:
	1. Indoor, concealed supply air and outdoor air.
	2. Indoor, exposed supply air and outdoor air.
	3. Outdoor, exposed supply and return air.

	B. Items Not Insulated:
	1. Fibrous-glass ducts.
	2. Factory-insulated flexible ducts.
	3. Factory-insulated plenums and casings.
	4. Flexible connectors.
	5. Factory-insulated access panels and doors.


	3.7 INDOOR DUCT AND PLENUM INSULATION SCHEDULE
	A. Concealed, round, supply-air duct insulation shall be one of the following:
	1. Mineral-Fiber Blanket:  2 inches thick (Minimum R-6) and 0.75-lb/cu. ft. nominal density.

	B. Concealed, rectangular, supply-air duct insulation shall be one of the following:
	1. Mineral-Fiber Blanket:  2 inches thick (Minimum R-6) and 0.75-lb/cu. ft. nominal density.

	C. Concealed, round, outdoor-air duct insulation shall be one of the following:
	1. Mineral-Fiber Blanket:  2 inches thick (Minimum R-6) and 0.75-lb/cu. ft. nominal density.

	D. Concealed, rectangular, outdoor-air duct insulation shall be one of the following:
	1. Mineral-Fiber Blanket:  2 inches thick (Minimum R-6) and 0.75-lb/cu. ft. nominal density.

	E. Concealed, rectangular, exhaust-air duct (downstream of backdraft or control damper – from damper to exterior of the building) insulation shall be one of the following:
	1. Mineral-Fiber Blanket: 2 inches thick (Minimum R-6) and 0.75-lb/cu. ft. nominal density.

	F. Concealed, round, exhaust-air duct (downstream of backdraft or control damper – from damper to exterior of the building) insulation shall be one of the following:
	1. Mineral-Fiber Blanket: 2 inches thick (Minimum R-6) and 0.75-lb/cu. ft. nominal density.

	G. Exposed, round, supply-air duct insulation shall be one of the following:
	1. Mineral-Fiber Blanket:  2 inches thick (Minimum R-6) and 0.75-lb/cu. ft. nominal density.

	H. Exposed, rectangular, supply-air duct insulation shall be one of the following:
	1. Mineral-Fiber Blanket:  2 inches thick (Minimum R-6) and 0.75-lb/cu. ft. nominal density.

	I. Exposed, round, outdoor-air duct insulation shall be one of the following:
	1. Mineral-Fiber Blanket:  2 inches thick (Minimum R-6) and 0.75-lb/cu. ft. nominal density.

	J. Exposed, rectangular, outdoor-air duct insulation shall be one of the following:
	1. Mineral-Fiber Blanket:  2 inches thick (Minimum R-6) and 0.75-lb/cu. ft. nominal density.

	K. Exposed, rectangular, exhaust-air duct (downstream of backdraft or control damper – from damper to exterior of the building) insulation shall be one of the following:
	1. Mineral-Fiber Blanket: 2 inches thick (Minimum R-6) and 0.75-lb/cu. ft. nominal density.

	L. Exposed, round, exhaust-air duct (downstream of backdraft or control damper – from damper to exterior of the building) insulation shall be one of the following:
	1. Mineral-Fiber Blanket: 2 inches thick (Minimum R-6) and 0.75-lb/cu. ft. nominal density.




	232300 fl - refrigerant piping
	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. Section Includes:
	1. Refrigerant pipes and fittings.
	2. Refrigerant piping valves and specialties.
	3. Refrigerants.


	1.3 ACTION SUBMITTALS
	A. Product Data: For each type of valve, refrigerant piping, and piping specialty.
	1. Include pressure drop, based on manufacturer's test data, for the following:
	a. Thermostatic expansion valves.
	b. Solenoid valves.
	c. Hot-gas bypass valves.
	d. Filter dryers.
	e. Strainers.
	f. Pressure-regulating valves.



	1.4 INFORMATIONAL SUBMITTALS
	A. Welding certificates.
	B. Field quality-control reports.

	1.5 CLOSEOUT SUBMITTALS
	A. Operation and Maintenance Data: For refrigerant valves and piping specialties to include in maintenance manuals.

	1.6 QUALITY ASSURANCE
	A. Welding Qualifications: Qualify procedures and personnel according to 2010 ASME Boiler and Pressure Vessel Code: Section IX, "Welding and Brazing Qualifications."
	B. Comply with ASHRAE 15, "Safety Code for Refrigeration Systems."
	C. Comply with ASME B31.5, "Refrigeration Piping and Heat Transfer Components."

	1.7 PRODUCT STORAGE AND HANDLING
	A. Store piping with end caps in place to ensure that piping interior and exterior are clean when installed.


	PART 2 -  PRODUCTS
	2.1 PERFORMANCE REQUIREMENTS
	A. Line Test Pressure for Refrigerant R-410A:
	1. Suction Lines for Air-Conditioning Applications: 300 psig.
	2. Liquid Lines: 535 psig.


	2.2 COPPER TUBE AND FITTINGS
	A. Copper Tube:  ASTM B 280, Type ACR.
	B. Wrought-Copper Fittings: ASME B16.22.
	C. Wrought-Copper Unions: ASME B16.22.
	D. Brazing Filler Metals: AWS A5.8/A5.8M.
	E. Flexible Connectors:
	1. Body: Tin-bronze bellows with woven, flexible, tinned-bronze-wire-reinforced protective jacket.
	2. End Connections: Socket ends.
	3. Offset Performance: Capable of minimum 3/4-inch misalignment in minimum 7-inch-long assembly.
	4. Working Pressure Rating: Factory test at minimum 500 psig.
	5. Maximum Operating Temperature: 250 deg F.


	2.3 VALVES AND SPECIALTIES
	A. Diaphragm Packless Valves:
	1. Body and Bonnet: Forged brass or cast bronze; globe design with straight-through or angle pattern.
	2. Diaphragm: Phosphor bronze and stainless steel with stainless-steel spring.
	3. Operator: Rising stem and hand wheel.
	4. Seat: Nylon.
	5. End Connections: Socket, union, or flanged.
	6. Working Pressure Rating: 500 psig.
	7. Maximum Operating Temperature: 275 deg F.

	B. Packed-Angle Valves:
	1. Body and Bonnet: Forged brass or cast bronze.
	2. Packing: Molded stem, back seating, and replaceable under pressure.
	3. Operator: Rising stem.
	4. Seat: Nonrotating, self-aligning polytetrafluoroethylene.
	5. Seal Cap: Forged-brass or valox hex cap.
	6. End Connections: Socket, union, threaded, or flanged.
	7. Working Pressure Rating: 500 psig.
	8. Maximum Operating Temperature: 275 deg F.

	C. Check Valves:
	1. Body: Ductile iron, forged brass, or cast bronze; globe pattern.
	2. Bonnet: Bolted ductile iron, forged brass, or cast bronze; or brass hex plug.
	3. Piston: Removable polytetrafluoroethylene seat.
	4. Closing Spring: Stainless steel.
	5. Manual Opening Stem: Seal cap, plated-steel stem, and graphite seal.
	6. End Connections: Socket, union, threaded, or flanged.
	7. Maximum Opening Pressure: 0.50 psig.
	8. Working Pressure Rating: 500 psig.
	9. Maximum Operating Temperature: 275 deg F.

	D. Service Valves:
	1. Body: Forged brass with brass cap including key end to remove core.
	2. Core: Removable ball-type check valve with stainless-steel spring.
	3. Seat: Polytetrafluoroethylene.
	4. End Connections: Copper spring.
	5. Working Pressure Rating: 500 psig.

	E. Solenoid Valves: Comply with AHRI 760 and UL 429; listed and labeled by a National Recognized Testing Laboratory (NRTL).
	1. Body and Bonnet: Plated steel.
	2. Solenoid Tube, Plunger, Closing Spring, and Seat Orifice: Stainless steel.
	3. Seat: Polytetrafluoroethylene.
	4. End Connections: Threaded.
	5. Electrical: Molded, watertight coil in NEMA 250 enclosure of type required by location with 1/2-inch conduit adapter, and 24-V ac coil.
	6. Working Pressure Rating: 400 psig.
	7. Maximum Operating Temperature: 240 deg F.

	F. Safety Relief Valves: Comply with 2010 ASME Boiler and Pressure Vessel Code; listed and labeled by an NRTL.
	1. Body and Bonnet: Ductile iron and steel, with neoprene O-ring seal.
	2. Piston, Closing Spring, and Seat Insert: Stainless steel.
	3. Seat: Polytetrafluoroethylene.
	4. End Connections: Threaded.
	5. Working Pressure Rating: 400 psig.
	6. Maximum Operating Temperature: 240 deg F.

	G. Thermostatic Expansion Valves: Comply with AHRI 750.
	1. Body, Bonnet, and Seal Cap: Forged brass or steel.
	2. Diaphragm, Piston, Closing Spring, and Seat Insert: Stainless steel.
	3. Packing and Gaskets: Non-asbestos.
	4. Capillary and Bulb: Copper tubing filled with refrigerant charge.
	5. Suction Temperature:  40 deg F.
	6. Superheat:  Adjustable.
	7. Reverse-flow option (for heat-pump applications).
	8. End Connections: Socket, flare, or threaded union.
	9. Working Pressure Rating:  450 psig.

	H. Straight-Type Strainers:
	1. Body: Welded steel with corrosion-resistant coating.
	2. Screen: 100-mesh stainless steel.
	3. End Connections: Socket or flare.
	4. Working Pressure Rating: 500 psig.
	5. Maximum Operating Temperature: 275 deg F.

	I. Angle-Type Strainers:
	1. Body: Forged brass or cast bronze.
	2. Drain Plug: Brass hex plug.
	3. Screen: 100-mesh monel.
	4. End Connections: Socket or flare.
	5. Working Pressure Rating: 500 psig.
	6. Maximum Operating Temperature: 275 deg F.

	J. Moisture/Liquid Indicators:
	1. Body: Forged brass.
	2. Window: Replaceable, clear, fused glass window with indicating element protected by filter screen.
	3. Indicator: Color coded to show moisture content in parts per million (ppm).
	4. Minimum Moisture Indicator Sensitivity: Indicate moisture above 60 ppm.
	5. End Connections: Socket or flare.
	6. Working Pressure Rating: 500 psig.
	7. Maximum Operating Temperature: 240 deg F.

	K. Replaceable-Core Filter Dryers: Comply with AHRI 730.
	1. Body and Cover: Painted-steel shell with ductile-iron cover, stainless-steel screws, and neoprene gaskets.
	2. Filter Media: 10 micron, pleated with integral end rings; stainless-steel support.
	3. Desiccant Media: Activated alumina or charcoal.
	4. End Connections: Socket.
	5. Access Ports: NPS 1/4 connections at entering and leaving sides for pressure differential measurement.
	6. Maximum Pressure Loss:  2 psig.
	7. Working Pressure Rating: 500 psig.
	8. Maximum Operating Temperature: 240 deg F.

	L. Receivers: Comply with AHRI 495.
	1. Comply with 2010 ASME Boiler and Pressure Vessel Code; listed and labeled by an NRTL.
	2. Comply with UL 207; listed and labeled by an NRTL.
	3. Body: Welded steel with corrosion-resistant coating.
	4. Tappings: Inlet, outlet, liquid level indicator, and safety relief valve.
	5. End Connections: Socket or threaded.
	6. Working Pressure Rating: 500 psig.
	7. Maximum Operating Temperature: 275 deg F.

	M. Liquid Accumulators: Comply with AHRI 495.
	1. Body: Welded steel with corrosion-resistant coating.
	2. End Connections: Socket or threaded.
	3. Working Pressure Rating: 500 psig.
	4. Maximum Operating Temperature: 275 deg F.


	2.4 REFRIGERANTS
	A. ASHRAE 34, R-410A: Pentafluoroethane/Difluoromethane.
	1. Manufacturers: Subject to compliance with requirements, provide products by one of the following:
	a. Arkema Inc.
	b. DuPont Fluorochemicals Div.




	PART 3 -  EXECUTION
	3.1 PIPING APPLICATIONS FOR REFRIGERANT R-410A
	A. Suction, Hot-Gas, and Liquid Tubing for Conventional Air-Conditioning (Cooling-Only) Applications, NPS 1-1/2 and Smaller: Copper, Type ACR, annealed-temper tubing and wrought-copper fittings with brazed joints.
	B. Suction, Hot-Gas, and Liquid Tubing for Conventional Air-Conditioning (Cooling-Only) Applications, NPS 2 to NPS 4: Copper, Type ACR, drawn-temper tubing and wrought-copper fittings with brazed joints.
	C. Suction, Hot-Gas, and Liquid Tubing for Conventional Air-Conditioning (Cooling-Only) Applications, NPS 4 and Larger: Copper, Type ACR, drawn-temper tubing and wrought-copper fittings with brazed joints.
	D. Safety-Relief-Valve Discharge Tubing for Conventional Air-Conditioning (Cooling-Only) Applications, Copper:  Type ACR or Type L, drawn-temper or annealed-temper tubing and wrought-copper fittings with brazed or soldered joints.
	E. Safety-Relief-Valve Discharge Piping for Conventional Air-Conditioning (Cooling-Only) Applications, Steel: Schedule 40, black steel and wrought-steel fittings with welded joints.

	3.2 VALVE AND SPECIALTY APPLICATIONS
	A. Install diaphragm packless valves in suction and discharge lines of compressor.
	B. Install service valves for gage taps at inlet and outlet of hot-gas bypass valves and strainers if they are not an integral part of valves and strainers.
	C. Install a check valve at the compressor discharge and a liquid accumulator at the compressor suction connection.
	D. Except as otherwise indicated, install diaphragm packless valves on inlet and outlet side of filter dryers.
	E. Install a full-size, three-valve bypass around filter dryers.
	F. Install solenoid valves upstream from each expansion valve and hot-gas bypass valve. Install solenoid valves in horizontal lines with coil at top.
	G. Install thermostatic expansion valves as close as possible to distributors on evaporators.
	1. Install valve so diaphragm case is warmer than bulb.
	2. Secure bulb to clean, straight, horizontal section of suction line using two bulb straps. Do not mount bulb in a trap or at bottom of the line.
	3. If external equalizer lines are required, make connection where it will reflect suction-line pressure at bulb location.

	H. Install moisture/liquid indicators in liquid line at the inlet of the thermostatic expansion valve or at the inlet of the evaporator coil capillary tube.
	I. Install strainers upstream from and adjacent to the following unless they are furnished as an integral assembly for the device being protected:
	1. Solenoid valves.
	2. Thermostatic expansion valves.
	3. Compressor.

	J. Install filter dryers in liquid line between compressor and thermostatic expansion valve, and in the suction line at the compressor.
	K. Install receivers sized to accommodate pump-down charge.
	L. Install flexible connectors at compressors.

	3.3 PIPING INSTALLATION
	A. Drawing plans, schematics, and diagrams indicate general location and arrangement of piping systems; indicated locations and arrangements were used to size pipe and calculate friction loss, expansion, pump sizing, and other design considerations. I...
	B. Install refrigerant piping according to ASHRAE 15.
	C. Install piping in concealed locations unless otherwise indicated and except in equipment rooms and service areas.
	D. Install piping indicated to be exposed and piping in equipment rooms and service areas at right angles or parallel to building walls. Diagonal runs are prohibited unless specifically indicated otherwise.
	E. Install piping above accessible ceilings to allow sufficient space for ceiling panel removal.
	F. Install piping adjacent to machines to allow service and maintenance.
	G. Install piping free of sags and bends.
	H. Install fittings for changes in direction and branch connections.
	I. Select system components with pressure rating equal to or greater than system operating pressure.
	J. Refer to Section 230923 "Direct Digital Control (DDC) System for HVAC" and Section 230993.11 "Sequence of Operations for HVAC DDC" for solenoid valve controllers, control wiring, and sequence of operation.
	K. Install piping as short and direct as possible, with a minimum number of joints, elbows, and fittings.
	L. Arrange piping to allow inspection and service of refrigeration equipment. Install valves and specialties in accessible locations to allow for service and inspection. Install access doors or panels as specified in Section 083113 "Access Doors and F...
	M. Install refrigerant piping in protective conduit where installed belowground.
	N. Install refrigerant piping in rigid or flexible conduit in locations where exposed to mechanical injury.
	O. Slope refrigerant piping as follows:
	1. Install horizontal hot-gas discharge piping with a uniform slope downward away from compressor.
	2. Install horizontal suction lines with a uniform slope downward to compressor.
	3. Install traps and double risers to entrain oil in vertical runs.
	4. Liquid lines may be installed level.

	P. When brazing or soldering, remove solenoid-valve coils and sight glasses; also remove valve stems, seats, and packing, and accessible internal parts of refrigerant specialties. Do not apply heat near expansion-valve bulb.
	Q. Before installation of steel refrigerant piping, clean pipe and fittings using the following procedures:
	1. Shot blast the interior of piping.
	2. Remove coarse particles of dirt and dust by drawing a clean, lintless cloth through tubing by means of a wire or electrician's tape.
	3. Draw a clean, lintless cloth, saturated with compressor oil, squeezed dry, through the tube or pipe to remove remaining lint. Inspect tube or pipe visually for remaining dirt and lint.
	4. Finally, draw a clean, dry, lintless cloth through the tube or pipe.

	R. Install piping with adequate clearance between pipe and adjacent walls and hangers or between pipes for insulation installation.
	S. Identify refrigerant piping and valves according to Section 230553 "Identification for HVAC Piping and Equipment."

	3.4 PIPE JOINT CONSTRUCTION
	A. Ream ends of pipes and tubes and remove burrs. Bevel plain ends of steel pipe.
	B. Remove scale, slag, dirt, and debris from inside and outside of pipe and fittings before assembly.
	C. Fill pipe and fittings with an inert gas (nitrogen or carbon dioxide), during brazing or welding, to prevent scale formation.
	D. Brazed Joints: Construct joints according to AWS's "Brazing Handbook," Chapter "Pipe and Tube."
	1. Use Type BCuP (copper-phosphorus) alloy for joining copper socket fittings with copper pipe.
	2. Use Type BAg (cadmium-free silver) alloy for joining copper with bronze or steel.


	3.5 HANGERS AND SUPPORTS
	A. Comply with requirements for pipe hangers and supports specified in Section 230529 "Hangers and Supports for HVAC Piping and Equipment."
	B. Install the following pipe attachments:
	1. Adjustable steel clevis hangers for individual horizontal runs less than 20 feet long.
	2. Roller hangers and spring hangers for individual horizontal runs 20 feet or longer.
	3. Pipe Roller: MSS SP-58, Type 44 for multiple horizontal piping 20 feet or longer, supported on a trapeze.
	4. Spring hangers to support vertical runs.
	5. Copper-clad hangers and supports for hangers and supports in direct contact with copper pipe.

	C. Install hangers for copper tubing with the following maximum spacing and minimum rod diameters:
	1. NPS 1/2: Maximum span, 60 inches; minimum rod, 1/4 inch.
	2. NPS 5/8: Maximum span, 60 inches; minimum rod, 1/4 inch.
	3. NPS 1: Maximum span, 72 inches; minimum rod, 1/4 inch.
	4. NPS 1-1/4: Maximum span, 96 inches; minimum rod, 3/8 inch.
	5. NPS 1-1/2: Maximum span, 96 inches; minimum rod, 3/8 inch.
	6. NPS 2: Maximum span, 96 inches; minimum rod, 3/8 inch.
	7. NPS 2-1/2: Maximum span, 108 inches; minimum rod, 3/8 inch.
	8. NPS 3: Maximum span, 10 feet; minimum rod, 3/8 inch.
	9. NPS 4: Maximum span, 12 feet; minimum rod, 1/2 inch.

	D. Install hangers for steel piping with the following maximum horizontal spacing and minimum rod diameters:
	1. NPS 2: Maximum span, 10 feet; minimum rod, 3/8 inch.
	2. NPS 2-1/2: Maximum span, 11 feet; minimum rod, 3/8 inch.
	3. NPS 3: Maximum span, 12 feet; minimum rod, 3/8 inch.
	4. NPS 4: Maximum span, 14 feet; minimum rod, 1/2 inch.

	E. Support multifloor vertical runs at least at each floor.

	3.6 FIELD QUALITY CONTROL
	A. Perform the following tests and inspections:
	1. Comply with ASME B31.5, Chapter VI.
	2. Test refrigerant piping, specialties, and receivers. Isolate compressor, condenser, evaporator, and safety devices from test pressure if they are not rated above the test pressure.
	3. Test high- and low-pressure side piping of each system separately at not less than the pressures indicated in "Performance Requirements" Article.
	a. Fill system with nitrogen to the required test pressure.
	b. System shall maintain test pressure at the manifold gage throughout duration of test.
	c. Test joints and fittings with electronic leak detector or by brushing a small amount of soap and glycerin solution over joints.
	d. Remake leaking joints using new materials, and retest until satisfactory results are achieved.


	B. Prepare test and inspection reports.

	3.7 SYSTEM CHARGING
	A. Charge system using the following procedures:
	1. Install core in filter dryers after leak test but before evacuation.
	2. Evacuate entire refrigerant system with a vacuum pump to 500 micrometers. If vacuum holds for 12 hours, system is ready for charging.
	3. Break vacuum with refrigerant gas, allowing pressure to build up to 2 psig.
	4. Charge system with a new filter-dryer core in charging line.


	3.8 ADJUSTING
	A. Adjust thermostatic expansion valve to obtain proper evaporator superheat.
	B. Adjust high- and low-pressure switch settings to avoid short cycling in response to fluctuating suction pressure.
	C. Adjust set-point temperature of air-conditioning or chilled-water controllers to the system design temperature.
	D. Perform the following adjustments before operating the refrigeration system, according to manufacturer's written instructions:
	1. Open shutoff valves in condenser water circuit.
	2. Verify that compressor oil level is correct.
	3. Open compressor suction and discharge valves.
	4. Open refrigerant valves except bypass valves that are used for other purposes.
	5. Check open compressor-motor alignment and verify lubrication for motors and bearings.

	E. Replace core of replaceable filter dryer after system has been adjusted and after design flow rates and pressures are established.
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	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. Section Includes:
	1. Single-wall rectangular ducts and fittings.
	2. Single-wall round ducts and fittings.
	3. Sheet metal materials.
	4. Sealants and gaskets.
	5. Hangers and supports.

	B. Related Sections:
	1. Section 230593 "Testing, Adjusting, and Balancing for HVAC" for testing, adjusting, and balancing requirements for metal ducts.
	2. Section 233300 "Air Duct Accessories" for dampers, sound-control devices, duct-mounting access doors and panels, turning vanes, and flexible ducts.


	1.3 ACTION SUBMITTALS
	A. Product Data:  For each type of the following products:
	1. Liners and adhesives.
	2. Sealants and gaskets.

	B. Shop Drawings:
	1. Fabrication, assembly, and installation, including plans, elevations, sections, components, and attachments to other work.
	2. Factory- and shop-fabricated ducts and fittings.
	3. Duct layout indicating sizes, configuration, liner material, and static-pressure classes.
	4. Elevation of top of ducts.
	5. Dimensions of main duct runs from building grid lines.
	6. Fittings.
	7. Reinforcement and spacing.
	8. Seam and joint construction.
	9. Penetrations through fire-rated and other partitions.
	10. Equipment installation based on equipment being used on Project.
	11. Locations for duct accessories, including dampers, turning vanes, and access doors and panels.
	12. Hangers and supports, including methods for duct and building attachment and vibration isolation.


	1.4 QUALITY ASSURANCE
	A. ASHRAE Compliance:  Applicable requirements in ASHRAE 62.1, Section 5 - "Systems and Equipment" and Section 7 - "Construction and System Start-up."
	B. ASHRAE/IESNA Compliance:  Applicable requirements in ASHRAE/IESNA 90.1, Section 6.4.4 - "HVAC System Construction and Insulation."


	PART 2 -  PRODUCTS
	2.1 SINGLE-WALL RECTANGULAR DUCTS AND FITTINGS
	A. General Fabrication Requirements:  Comply with SMACNA's "HVAC Duct Construction Standards - Metal and Flexible" based on indicated static-pressure class unless otherwise indicated.
	B. Transverse Joints:  Select joint types and fabricate according to SMACNA's "HVAC Duct Construction Standards - Metal and Flexible," Figure 2-1, "Rectangular Duct/Transverse Joints," for static-pressure class, applicable sealing requirements, materi...
	C. Longitudinal Seams:  Select seam types and fabricate according to SMACNA's "HVAC Duct Construction Standards - Metal and Flexible," Figure 2-2, "Rectangular Duct/Longitudinal Seams," for static-pressure class, applicable sealing requirements, mater...
	D. Elbows, Transitions, Offsets, Branch Connections, and Other Duct Construction:  Select types and fabricate according to SMACNA's "HVAC Duct Construction Standards - Metal and Flexible," Chapter 4, "Fittings and Other Construction," for static-press...

	2.2 SINGLE-WALL ROUND DUCTS AND FITTINGS
	A. General Fabrication Requirements:  Comply with SMACNA's "HVAC Duct Construction Standards - Metal and Flexible," Chapter 3, "Round, Oval, and Flexible Duct," based on indicated static-pressure class unless otherwise indicated.
	1. Manufacturers:  Subject to compliance with requirements, provide products by one of the following:
	a. Lindab Inc.
	b. McGill AirFlow LLC.
	c. SEMCO Incorporated.
	d. Sheet Metal Connectors, Inc.
	e. Spiral Manufacturing Co., Inc.


	B. Transverse Joints:  Select joint types and fabricate according to SMACNA's "HVAC Duct Construction Standards - Metal and Flexible," Figure 3-1, "Round Duct Transverse Joints," for static-pressure class, applicable sealing requirements, materials in...
	C. Longitudinal Seams:  Select seam types and fabricate according to SMACNA's "HVAC Duct Construction Standards - Metal and Flexible," Figure 3-2, "Round Duct Longitudinal Seams," for static-pressure class, applicable sealing requirements, materials i...
	1. Fabricate round ducts larger than 90 inches in diameter with butt-welded longitudinal seams.
	2. Fabricate flat-oval ducts larger than 72 inches in width (major dimension) with butt-welded longitudinal seams.

	D. Tees and Laterals:  Select types and fabricate according to SMACNA's "HVAC Duct Construction Standards - Metal and Flexible," Figure 3-5, "90 Degree Tees and Laterals," and Figure 3-6, "Conical Tees," for static-pressure class, applicable sealing r...

	2.3 SHEET METAL MATERIALS
	A. General Material Requirements:  Comply with SMACNA's "HVAC Duct Construction Standards - Metal and Flexible" for acceptable materials, material thicknesses, and duct construction methods unless otherwise indicated.  Sheet metal materials shall be f...
	B. Galvanized Sheet Steel:  Comply with ASTM A 653/A 653M.
	1. Galvanized Coating Designation:  G60.
	2. Finishes for Surfaces Exposed to View:  Mill phosphatized.

	C. Reinforcement Shapes and Plates:  ASTM A 36/A 36M, steel plates, shapes, and bars; black and galvanized.
	1. Where black- and galvanized-steel shapes and plates are used to reinforce aluminum ducts, isolate the different metals with butyl rubber, neoprene, or EPDM gasket materials.

	D. Tie Rods:  Galvanized steel, 1/4-inch minimum diameter for lengths 36 inches or less; 3/8-inch minimum diameter for lengths longer than 36 inches.

	2.4 SEALANT AND GASKETS
	A. General Sealant and Gasket Requirements:  Surface-burning characteristics for sealants and gaskets shall be a maximum flame-spread index of 25 and a maximum smoke-developed index of 50 when tested according to UL 723; certified by an NRTL.
	B. Water-Based Joint and Seam Sealant:
	1. Application Method:  Brush on.
	2. Solids Content:  Minimum 65 percent.
	3. Shore A Hardness:  Minimum 20.
	4. Water resistant.
	5. Mold and mildew resistant.
	6. VOC:  Maximum 75 g/L (less water).
	7. Maximum Static-Pressure Class:  10-inch wg, positive and negative.
	8. Service:  Indoor or outdoor.
	9. Substrate:  Compatible with galvanized sheet steel (both PVC coated and bare), stainless steel, or aluminum sheets.

	C. Solvent-Based Joint and Seam Sealant:
	1. Application Method:  Brush on.
	2. Base:  Synthetic rubber resin.
	3. Solvent:  Toluene and heptane.
	4. Solids Content:  Minimum 60 percent.
	5. Shore A Hardness:  Minimum 60.
	6. Water resistant.
	7. Mold and mildew resistant.
	8. For indoor applications, sealant shall have a VOC content of 250 g/L or less when calculated according to 40 CFR 59, Subpart D (EPA Method 24).
	9. VOC:  Maximum 395 g/L.
	10. Sealant shall comply with the testing and product requirements of the California Department of Health Services' "Standard Practice for the Testing of Volatile Organic Emissions from Various Sources Using Small-Scale Environmental Chambers."
	11. Maximum Static-Pressure Class:  10-inch wg, positive or negative.
	12. Service:  Indoor or outdoor.
	13. Substrate:  Compatible with galvanized sheet steel (both PVC coated and bare), stainless steel, or aluminum sheets.

	D. Flanged Joint Sealant:  Comply with ASTM C 920.
	1. General:  Single-component, acid-curing, silicone, elastomeric.
	2. Type:  S.
	3. Grade:  NS.
	4. Class:  25.
	5. Use:  O.
	6. For indoor applications, sealant shall have a VOC content of 250 g/L or less when calculated according to 40 CFR 59, Subpart D (EPA Method 24).


	2.5 HANGERS AND SUPPORTS
	A. Hanger Rods for Noncorrosive Environments:  Cadmium-plated steel rods and nuts.
	B. Hanger Rods for Corrosive Environments:  Electrogalvanized, all-thread rods or galvanized rods with threads painted with zinc-chromate primer after installation.
	C. Strap and Rod Sizes:  Comply with SMACNA's "HVAC Duct Construction Standards - Metal and Flexible," Table 5-1, "Rectangular Duct Hangers Minimum Size," and Table 5-2, "Minimum Hanger Sizes for Round Duct."
	D. Steel Cables for Galvanized-Steel Ducts:  Galvanized steel complying with ASTM A 603.
	E. Steel Cable End Connections:  Cadmium-plated steel assemblies with brackets, swivel, and bolts designed for duct hanger service; with an automatic-locking and clamping device.
	F. Duct Attachments:  Sheet metal screws, blind rivets, or self-tapping metal screws; compatible with duct materials.
	G. Trapeze and Riser Supports:
	1. Supports for Galvanized-Steel Ducts:  Galvanized-steel shapes and plates.
	2. Supports for Stainless-Steel Ducts:  Stainless-steel shapes and plates.



	PART 3 -  EXECUTION
	3.1 DUCT INSTALLATION
	A. Drawing plans, schematics, and diagrams indicate general location and arrangement of duct system.  Indicated duct locations, configurations, and arrangements were used to size ducts and calculate friction loss for air-handling equipment sizing and ...
	B. Install ducts according to SMACNA's "HVAC Duct Construction Standards - Metal and Flexible" unless otherwise indicated.
	C. Install round ducts in maximum practical lengths.
	D. Install ducts with fewest possible joints.
	E. Install factory- or shop-fabricated fittings for changes in direction, size, and shape and for branch connections.
	F. Unless otherwise indicated, install ducts vertically and horizontally, and parallel and perpendicular to building lines.
	G. Install ducts close to walls, overhead construction, columns, and other structural and permanent enclosure elements of building.
	H. Install ducts with a clearance of 1 inch, plus allowance for insulation thickness.
	I. Route ducts to avoid passing through transformer vaults and electrical equipment rooms and enclosures.
	J. Where ducts pass through non-fire-rated interior partitions and exterior walls and are exposed to view, cover the opening between the partition and duct or duct insulation with sheet metal flanges of same metal thickness as the duct.  Overlap openi...
	K. Where ducts pass through fire-rated interior partitions and exterior walls, install fire dampers.  Comply with requirements in Section 233300 "Air Duct Accessories" for fire and smoke dampers.

	3.2 INSTALLATION OF EXPOSED DUCTWORK
	A. Protect ducts exposed in finished spaces from being dented, scratched, or damaged.
	B. Maintain consistency, symmetry, and uniformity in the arrangement and fabrication of fittings, hangers and supports, duct accessories, and air outlets.
	C. Repair or replace damaged sections and finished work that does not comply with these requirements.

	3.3 DUCT SEALING
	A. Seal ducts for duct static-pressure, seal classes, and leakage classes specified in "Duct Schedule" Article according to SMACNA's "HVAC Duct Construction Standards - Metal and Flexible."
	B. Seal ducts to the following seal classes according to SMACNA's "HVAC Duct Construction Standards - Metal and Flexible":
	1. Comply with SMACNA's "HVAC Duct Construction Standards - Metal and Flexible."
	2. Outdoor, Supply-Air Ducts:  Seal Class A.
	3. Outdoor, Exhaust Ducts:  Seal Class C.
	4. Outdoor, Return-Air Ducts:  Seal Class C.
	5. Unconditioned Space, Supply-Air Ducts in Pressure Classes 2-Inch wg and Lower:  Seal Class B.
	6. Unconditioned Space, Supply-Air Ducts in Pressure Classes Higher Than 2-Inch wg:  Seal Class A.
	7. Unconditioned Space, Exhaust Ducts:  Seal Class C.
	8. Unconditioned Space, Return-Air Ducts:  Seal Class B.
	9. Conditioned Space, Supply-Air Ducts in Pressure Classes 2-Inch wg and Lower:  Seal Class C.
	10. Conditioned Space, Supply-Air Ducts in Pressure Classes Higher Than 2-Inch wg:  Seal Class B.
	11. Conditioned Space, Exhaust Ducts:  Seal Class B.
	12. Conditioned Space, Return-Air Ducts:  Seal Class C.


	3.4 HANGER AND SUPPORT INSTALLATION
	A. Comply with SMACNA's "HVAC Duct Construction Standards - Metal and Flexible," Chapter 5, "Hangers and Supports."
	B. Building Attachments:  Concrete inserts, powder-actuated fasteners, or structural-steel fasteners appropriate for construction materials to which hangers are being attached.
	1. Where practical, install concrete inserts before placing concrete.
	2. Install powder-actuated concrete fasteners after concrete is placed and completely cured.
	3. Use powder-actuated concrete fasteners for standard-weight aggregate concretes or for slabs more than 4 inches thick.
	4. Do not use powder-actuated concrete fasteners for lightweight-aggregate concretes or for slabs less than 4 inches thick.
	5. Do not use powder-actuated concrete fasteners for seismic restraints.

	C. Hanger Spacing:  Comply with SMACNA's "HVAC Duct Construction Standards - Metal and Flexible," Table 5-1, "Rectangular Duct Hangers Minimum Size," and Table 5-2, "Minimum Hanger Sizes for Round Duct," for maximum hanger spacing; install hangers and...
	D. Hangers Exposed to View:  Threaded rod and angle or channel supports.
	E. Support vertical ducts with steel angles or channel secured to the sides of the duct with welds, bolts, sheet metal screws, or blind rivets; support at each floor and at a maximum intervals of 16 feet.
	F. Install upper attachments to structures.  Select and size upper attachments with pull-out, tension, and shear capacities appropriate for supported loads and building materials where used.

	3.5 CONNECTIONS
	A. Make connections to equipment with flexible connectors complying with Section 233300 "Air Duct Accessories."
	B. Comply with SMACNA's "HVAC Duct Construction Standards - Metal and Flexible" for branch, outlet and inlet, and terminal unit connections.

	3.6 FIELD QUALITY CONTROL
	A. Perform tests and inspections.
	B. Leakage Tests:
	1. Comply with SMACNA's "HVAC Air Duct Leakage Test Manual."  Submit a test report for each test.
	2. Test the following systems:
	a. Supply Ducts with a Pressure Class of 3-Inch wg or Higher:  Test representative duct sections totaling no less than 100 percent of total installed duct area for each designated pressure class.
	b. Return Ducts with a Pressure Class of 3-Inch wg or Higher:  Test representative duct sections totaling no less than 100 percent of total installed duct area for each designated pressure class.

	3. Disassemble, reassemble, and seal segments of systems to accommodate leakage testing and for compliance with test requirements.
	4. Test for leaks before applying external insulation.
	5. Conduct tests at static pressures equal to maximum design pressure of system or section being tested.  If static-pressure classes are not indicated, test system at maximum system design pressure.  Do not pressurize systems above maximum design oper...
	6. Give seven days' advance notice for testing.

	C. Duct system will be considered defective if it does not pass tests and inspections.
	D. Prepare test and inspection reports.

	3.7 START UP
	A. Air Balance:  Comply with requirements in Section 230593 "Testing, Adjusting, and Balancing for HVAC."

	3.8 DUCT SCHEDULE
	A. Fabricate ducts with galvanized sheet steel except as otherwise indicated and as follows:
	B. Supply Ducts:
	1. Ducts Connected to Air-Handling Units (Upstream of VAV boxes):
	a. Pressure Class:  Positive 4-inch wg.
	b. Minimum SMACNA Seal Class:  A.
	c. SMACNA Leakage Class for Rectangular:  6.
	d. SMACNA Leakage Class for Round and Flat Oval:  3.

	2. Ducts Connected to VAV Boxes (Downstream of VAV boxes):
	a. Pressure Class:  Positive 2-inch wg.
	b. Minimum SMACNA Seal Class:  A.
	c. SMACNA Leakage Class for Rectangular:  6.
	d. SMACNA Leakage Class for Round and Flat Oval:  3.


	C. Return Ducts:
	1. Ducts Connected to Air-Handling Units:
	a. Pressure Class:  Positive or negative 2-inch wg.
	b. Minimum SMACNA Seal Class:  A.
	c. SMACNA Leakage Class for Rectangular:  12.
	d. SMACNA Leakage Class for Round and Flat Oval:  6.


	D. Outdoor Ducts:
	1. Ducts Connected to Air-Handling Units:
	a. Pressure Class:  Positive or negative 2-inch wg.
	b. Minimum SMACNA Seal Class:  A.
	c. SMACNA Leakage Class for Rectangular:  12.
	d. SMACNA Leakage Class for Round and Flat Oval:  6.


	E. Exhaust Ducts:
	1. Ducts connected to Exhaust Fans (EF-1 & EF-2):
	a. Pressure Class:  Positive or negative 1-inch wg.
	b. Minimum SMACNA Seal Class:  A.
	c. SMACNA Leakage Class for Rectangular:  12.
	d. SMACNA Leakage Class for Round and Flat Oval:  6.

	2. Exhaust Fan (EF-2) Ductwork and Hoods Connected to Tunnel Washers located in Sterile Processing:
	a. Type 304, stainless-steel sheet.
	1) Exposed to View: No.4 finish.
	2) Concealed: No. 2B finish.

	b. Pressure Class: Positive or negative 2-inch wg.
	c. Minimum SMACNA Seal Class:  Continuously welded seams, joints, and penetrations.
	d. SMACNA Leakage Class: 3.


	F. Intermediate Reinforcement:
	1. Galvanized-Steel Ducts:  Galvanized steel or carbon steel coated with zinc-chromate primer.

	G. Elbow Configuration:
	1. Rectangular Duct:  Comply with SMACNA's "HVAC Duct Construction Standards - Metal and Flexible," Figure 4-2, "Rectangular Elbows."
	a. Velocity 1000 fpm or Lower:
	1) Radius Type RE 1 with minimum 0.5 radius-to-diameter ratio.
	2) Mitered Type RE 4 without vanes.

	b. Velocity 1000 to 1500 fpm:
	1) Radius Type RE 1 with minimum 1.0 radius-to-diameter ratio.
	2) Radius Type RE 3 with minimum 0.5 radius-to-diameter ratio and two vanes.
	3) Mitered Type RE 2 with vanes complying with SMACNA's "HVAC Duct Construction Standards - Metal and Flexible," Figure 4-3, "Vanes and Vane Runners," and Figure 4-4, "Vane Support in Elbows."

	c. Velocity 1500 fpm or Higher:
	1) Radius Type RE 1 with minimum 1.5 radius-to-diameter ratio.
	2) Radius Type RE 3 with minimum 1.0 radius-to-diameter ratio and two vanes.
	3) Mitered Type RE 2 with vanes complying with SMACNA's "HVAC Duct Construction Standards - Metal and Flexible," Figure 4-3, "Vanes and Vane Runners," and Figure 4-4, "Vane Support in Elbows."


	2. Rectangular Duct:  Comply with SMACNA's "HVAC Duct Construction Standards - Metal and Flexible," Figure 4-2, "Rectangular Elbows."
	a. Radius Type RE 1 with minimum 1.5 radius-to-diameter ratio.
	b. Radius Type RE 3 with minimum 1.0 radius-to-diameter ratio and two vanes.
	c. Mitered Type RE 2 with vanes complying with SMACNA's "HVAC Duct Construction Standards - Metal and Flexible," Figure 4-3, "Vanes and Vane Runners," and Figure 4-4, "Vane Support in Elbows."

	3. Round Duct:  Comply with SMACNA's "HVAC Duct Construction Standards - Metal and Flexible," Figure 3-4, "Round Duct Elbows."
	a. Minimum Radius-to-Diameter Ratio and Elbow Segments:  Comply with SMACNA's "HVAC Duct Construction Standards - Metal and Flexible," Table 3-1, "Mitered Elbows."  Elbows with less than 90-degree change of direction have proportionately fewer segments.
	1) Velocity 1000 fpm or Lower:  0.5 radius-to-diameter ratio and three segments for 90-degree elbow.
	2) Velocity 1000 to 1500 fpm:  1.0 radius-to-diameter ratio and four segments for 90-degree elbow.
	3) Velocity 1500 fpm or Higher:  1.5 radius-to-diameter ratio and five segments for 90-degree elbow.
	4) Radius-to Diameter Ratio:  1.5.

	b. Round Elbows, 12 Inches and Smaller in Diameter:  Stamped or pleated.
	c. Round Elbows, 14 Inches and Larger in Diameter:  Standing seam.


	H. Branch Configuration:
	1. Rectangular Duct:  Comply with SMACNA's "HVAC Duct Construction Standards - Metal and Flexible," Figure 4-6, "Branch Connection."
	a. Rectangular Main to Rectangular Branch:  45-degree entry.
	b. Rectangular Main to Round Branch:  Spin in.

	2. Round and Flat Oval:  Comply with SMACNA's "HVAC Duct Construction Standards - Metal and Flexible," Figure 3-5, "90 Degree Tees and Laterals," and Figure 3-6, "Conical Tees."  Saddle taps are permitted in existing duct.
	a. Velocity 1000 fpm or Lower:  90-degree tap.
	b. Velocity 1000 to 1500 fpm:  Conical tap.
	c. Velocity 1500 fpm or Higher:  45-degree lateral.
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	PART 1 -  GENERAL
	1.1 SUMMARY
	A. Section Includes:
	1. Backdraft and pressure relief dampers.
	2. Manual volume dampers.
	3. Control dampers.
	4. Combination Fire/Smoke dampers.
	5. Fire dampers.
	6. Flange connectors.
	7. Turning vanes.
	8. Duct-mounted access doors.
	9. Flexible connectors.
	10. Flexible ducts.
	11. Duct accessory hardware.


	1.2 ACTION SUBMITTALS
	A. Product Data:  For each type of product.

	1.3 CLOSEOUT SUBMITTALS
	A. Operation and Maintenance Data:  For air duct accessories to include in operation and maintenance manuals.


	PART 2 -  PRODUCTS
	2.1 ASSEMBLY DESCRIPTION
	A. Comply with NFPA 90A, "Installation of Air Conditioning and Ventilating Systems," and with NFPA 90B, "Installation of Warm Air Heating and Air Conditioning Systems."
	B. Comply with SMACNA's "HVAC Duct Construction Standards - Metal and Flexible" for acceptable materials, material thicknesses, and duct construction methods unless otherwise indicated.  Sheet metal materials shall be free of pitting, seam marks, roll...

	2.2 MATERIALS
	A. Galvanized Sheet Steel:  Comply with ASTM A 653/A 653M.
	1. Galvanized Coating Designation:  G60.
	2. Exposed-Surface Finish:  Mill phosphatized.

	B. Reinforcement Shapes and Plates:  Galvanized-steel reinforcement where installed on galvanized sheet metal ducts; compatible materials for aluminum and stainless-steel ducts.
	C. Tie Rods:  Galvanized steel, 1/4-inch minimum diameter for lengths 36 inches or less; 3/8-inch minimum diameter for lengths longer than 36 inches.

	2.3 BACKDRAFT DAMPERS
	A. Manufacturers:  Subject to compliance with requirements, provide products by one of the following:
	1. Air Balance Inc.; a division of Mestek, Inc.
	2. American Warming and Ventilating; a division of Mestek, Inc.
	3. Cesco Products; a division of Mestek, Inc.
	4. Greenheck Fan Corporation.
	5. Lloyd Industries, Inc.
	6. Nailor Industries Inc.
	7. NCA Manufacturing, Inc.
	8. Ruskin Company.
	9. Vent Products Company, Inc.

	B. Description:  Gravity balanced.
	C. Maximum Air Velocity:  2000 fpm.
	D. Maximum System Pressure:  3-inch wg.
	E. Frame:  Hat-shaped, 0.094-inch-thick, galvanized sheet steel, with welded corners or mechanically attached and mounting flange.
	F. Blades:  Multiple single-piece blades, center pivoted, maximum 6-inch width, 0.050-inch-thick aluminum sheet with sealed edges.
	G. Blade Action:  Parallel.
	H. Blade Seals:  Extruded vinyl, mechanically locked.
	I. Blade Axles:
	1. Material:  Galvanized steel.
	2. Diameter:  0.20 inch.

	J. Tie Bars and Brackets:  Galvanized steel.
	K. Return Spring:  Adjustable tension.
	L. Bearings:  Steel ball or synthetic pivot bushings.
	M. Accessories:
	1. Adjustment device to permit setting for varying differential static pressure.
	2. 90-degree stops.


	2.4 MANUAL VOLUME DAMPERS
	A. Low-Leakage, Steel, Manual Volume Dampers:
	1. Manufacturers:  Subject to compliance with requirements, provide products by one of the following:
	a. Air Balance Inc.; a division of Mestek, Inc.
	b. American Warming and Ventilating; a division of Mestek, Inc.
	c. McGill AirFlow LLC.
	d. Nailor Industries Inc.
	e. Pottorff.
	f. Ruskin Company.
	g. Trox USA Inc.
	h. Vent Products Company, Inc.

	2. Comply with AMCA 500-D testing for damper rating.
	3. Low-leakage rating and bearing AMCA's Certified Ratings Seal for both air performance and air leakage.
	4. Suitable for horizontal or vertical applications.
	5. Frames:
	a. Hat shaped.
	b. 0.094-inch-thick, galvanized sheet steel.
	c. Mitered and welded corners.
	d. Flanges for attaching to walls and flangeless frames for installing in ducts.

	6. Blades:
	a. Multiple or single blade.
	b. Parallel- or opposed-blade design.
	c. Stiffen damper blades for stability.
	d. Galvanized, roll-formed steel, 0.064 inch thick.

	7. Blade Axles:  Galvanized steel.
	8. Bearings:
	a.  Molded synthetic.
	b. Dampers in ducts with pressure classes of 3-inch wg or less shall have axles full length of damper blades and bearings at both ends of operating shaft.

	9. Blade Seals:  Neoprene.
	10. Jamb Seals:  Cambered stainless steel.
	11. Tie Bars and Brackets:  Galvanized steel.
	12. Accessories:
	a. Include locking device to hold single-blade dampers in a fixed position without vibration.


	B. Jackshaft:
	1. Size:  0.5-inch diameter.
	2. Material:  Galvanized-steel pipe rotating within pipe-bearing assembly mounted on supports at each mullion and at each end of multiple-damper assemblies.
	3. Length and Number of Mountings:  As required to connect linkage of each damper in multiple-damper assembly.

	C. Damper Hardware:
	1. Zinc-plated, die-cast core with dial and handle made of 3/32-inch-thick zinc-plated steel, and a 3/4-inch hexagon locking nut.
	2. Include center hole to suit damper operating-rod size.
	3. Include elevated platform for insulated duct mounting.


	2.5 CONTROL DAMPERS
	A. Manufacturers:  Subject to compliance with requirements, provide products by one of the following:
	1. Greenheck Fan Corporation.
	2. McGill AirFlow LLC.
	3. Metal Form Manufacturing, Inc.
	4. Nailor Industries Inc.
	5. TAMCO.
	6. Ruskin Company.
	7. Vent Products Company, Inc.

	B. Rectangular Dampers with Aluminum Airfoil Blades
	1. Performance:
	a. Leakage: AMCA 511, Class 1A. Leakage shall not exceed 3 cfm/sq. ft. against 1-in. wg differential static pressure.
	b. Pressure Drop: 0.05-in. wg at 1500 fpm across a 24-by-24-inch damper when tested according to AMCA 500-D, figure 5.3.
	c. Velocity: Up to 6000 fpm.
	d. Temperature: Minus 40 to plus 185 deg F.
	e. Pressure Rating: Damper close-off pressure equal to fan shutoff pressure with a maximum blade deflection of 1/200 of blade length.
	f. Damper shall have AMCA seal for both air leakage and air performance.

	2. Construction:
	a. Frame:
	1) Material: ASTM B 211, Alloy 6063 T5 extruded-aluminum profiles, 0.07 inch thick.
	2) Hat-shaped channel with integral flange(s). Mating face shall be a minimum of 1 inch.
	3) Width not less than 5 inches.

	b. Blades:
	1) Hollow, airfoil, extruded aluminum.
	2) Parallel or opposed blade configuration as required by application.
	3) Material: ASTM B 211, Alloy 6063 T5 aluminum, 0.07 inch thick.
	4) Width not to exceed 6 inches.
	5) Length as required by close-off pressure, not to exceed 48 inches.

	c. Seals:
	1) Blades: Replaceable, mechanically attached extruded silicone, vinyl, or plastic composite.
	2) Jambs: Stainless steel, compression type.

	d. Axles: 0.5-inch-diameter or stainless steel, mechanically attached to blades.
	e. Bearings:
	1) Molded synthetic or stainless-steel sleeve mounted in frame.
	2) Where blade axles are installed in vertical position, provide thrust bearings.

	f. Linkage:
	1) Concealed in frame.
	2) Constructed of aluminum and or stainless steel.
	3) Hardware: Stainless steel.

	g. Transition:
	1) For round and flat oval duct applications, provide damper assembly with integral transitions to mate to adjoining field connection.
	2) Factory mount damper in a sleeve with a close transition to mate to field connection.
	3) Damper size and sleeve shall be connection size plus 2 inches.
	4) Sleeve length shall be not less than 12 inches for dampers without jackshafts and shall be not less than 16 inches for dampers with jackshafts.
	5) Sleeve material shall match adjacent duct.




	2.6 FIRE DAMPERS
	A. Manufacturers:  Subject to compliance with requirements, provide products by one of the following:
	1. Arrow United Industries; a division of Mestek, Inc.
	2. Greenheck Fan Corporation.
	3. Nailor Industries Inc.
	4. NCA Manufacturing, Inc.
	5. Pottorff.
	6. Prefco; Perfect Air Control, Inc.
	7. Ruskin Company.
	8. Vent Products Company, Inc.
	9. Ward Industries, Inc.; a division of Hart & Cooley, Inc.

	B. Type:  Static; rated and labeled according to UL 555 by an NRTL.
	C. Closing rating in ducts up to 4-inch wg static pressure class and minimum 2000-fpm velocity.
	D. Fire Rating:  1-1/2 hours.
	E. Frame:  Curtain type with blades outside airstream; fabricated with roll-formed, 0.034-inch-thick galvanized steel; with mitered and interlocking corners.
	F. Mounting Sleeve:  Factory- or field-installed, galvanized sheet steel.
	1. Minimum Thickness:  0.138 inch thick, as indicated, and of length to suit application.
	2. Exception:  Omit sleeve where damper-frame width permits direct attachment of perimeter mounting angles on each side of wall or floor; thickness of damper frame must comply with sleeve requirements.

	G. Mounting Orientation:  Vertical or horizontal as indicated.
	H. Blades:  Roll-formed, interlocking, 0.024-inch-thick, galvanized sheet steel.  In place of interlocking blades, use full-length, 0.034-inch-thick, galvanized-steel blade connectors.
	I. Horizontal Dampers:  Include blade lock and stainless-steel closure spring.
	J. Heat-Responsive Device: replaceable link and switch package, factory installed, 165 deg F rated.

	2.7 COMBINATION FIRE AND SMOKE DAMPERS
	A. Manufacturers: Subject to compliance with requirements, provide products by one of the following:
	1. Greenheck Fan Corporation.
	2. McGill AirFlow LLC.
	3. Metal Form Manufacturing, Inc.
	4. Nailor Industries Inc.
	5. Pottorff.
	6. Ruskin Company.
	7. Vent Products Company, Inc.

	B. Type: Dynamic; rated and labeled according to UL 555 and UL 555S by an NRTL.
	C. Closing rating in ducts up to 4-inch wg static pressure class and minimum 2000-fpm velocity.
	D. Fire Rating:  1-1/2 hours.
	E. Frame: Hat-shaped, 0.094-inch-thick, galvanized sheet steel, with interlocking, gusseted or mechanically attached corners and mounting flange.
	F. Heat-Responsive Device:  Electric resettable device and switch package, factory installed, rated.
	G. Smoke Detector: Integral, factory wired for single-point connection.
	H. Blades: Roll-formed, horizontal, interlocking, 0.034-inch-thick, galvanized sheet steel.
	I. Leakage:  Class I.
	J. Rated pressure and velocity to exceed design airflow conditions.
	K. Mounting Sleeve: Factory-installed, 0.05-inch-thick, galvanized sheet steel; length to suit wall or floor application with factory-furnished silicone calking.
	L. Master control panel for use in dynamic smoke-management systems.
	M. Damper Motors:  two-position action.
	N. Comply with NEMA designation, temperature rating, service factor, enclosure type, and efficiency requirements for motors specified in Section 230513 "Common Motor Requirements for HVAC Equipment."
	1. Motor Sizes: Minimum size as indicated. If not indicated, large enough so driven load will not require motor to operate in service factor range above 1.0.
	2. Controllers, Electrical Devices, and Wiring: Comply with requirements for electrical devices and connections specified in Section 230923 "Direct Digital Control (DDC) System for HVAC."
	3. Permanent-Split-Capacitor or Shaded-Pole Motors: With oil-immersed and sealed gear trains.
	4. Spring-Return Motors: Equip with an integral spiral-spring mechanism where indicated. Enclose entire spring mechanism in a removable housing designed for service or adjustments. Size for running torque rating of 150 in. x lbf and breakaway torque r...
	5. Outdoor Motors and Motors in Outdoor-Air Intakes: Equip with O-ring gaskets designed to make motors weatherproof. Equip motors with internal heaters to permit normal operation at minus 40 deg F.
	6. Nonspring-Return Motors: For dampers larger than 25 sq. ft., size motor for running torque rating of 150 in. x lbf and breakaway torque rating of 300 in. x lbf.
	7. Electrical Connection: 115 V, single phase, 60 Hz.

	O. Accessories:
	1. Auxiliary switches for signaling or position indication.
	2.  Test and reset switches, damper mounted.


	2.8 FLANGE CONNECTORS
	A. Manufacturers:  Subject to compliance with requirements, provide products by one of the following:
	1. Ductmate Industries, Inc.
	2. Nexus PDQ; Division of Shilco Holdings Inc.
	3. Ward Industries, Inc.; a division of Hart & Cooley, Inc.

	B. Description:  Add-on or roll-formed, factory-fabricated, slide-on transverse flange connectors, gaskets, and components.
	C. Material:  Galvanized steel.
	D. Gage and Shape:  Match connecting ductwork.

	2.9 TURNING VANES
	A. Manufacturers:  Subject to compliance with requirements, provide products by one of the following:
	1. Ductmate Industries, Inc.
	2. Duro Dyne Inc.
	3. Elgen Manufacturing.
	4. METALAIRE, Inc.
	5. SEMCO Incorporated.
	6. Ward Industries, Inc.; a division of Hart & Cooley, Inc.

	B. Manufactured Turning Vanes for Metal Ducts:  Curved blades of galvanized sheet steel; support with bars perpendicular to blades set; set into vane runners suitable for duct mounting.
	1. Acoustic Turning Vanes:  Fabricate airfoil-shaped aluminum extrusions with perforated faces and fibrous-glass fill.

	C. Manufactured Turning Vanes for Nonmetal Ducts:  Fabricate curved blades of resin-bonded fiberglass with acrylic polymer coating; support with bars perpendicular to blades set; set into vane runners suitable for duct mounting.
	D. General Requirements:  Comply with SMACNA's "HVAC Duct Construction Standards - Metal and Flexible"; Figures 4-3, "Vanes and Vane Runners," and 4-4, "Vane Support in Elbows."
	E. Vane Construction:  Single wall.
	F. Vane Construction:  Single wall for ducts up to 48 inches wide and double wall for larger dimensions.

	2.10 DUCT-MOUNTED ACCESS DOORS
	A. Manufacturers:  Subject to compliance with requirements, provide products by one of the following:
	1. American Warming and Ventilating; a division of Mestek, Inc.
	2. Cesco Products; a division of Mestek, Inc.
	3. Ductmate Industries, Inc.
	4. Flexmaster U.S.A., Inc.
	5. Greenheck Fan Corporation.
	6. McGill AirFlow LLC.
	7. Nailor Industries Inc.
	8. Pottorff.
	9. Ward Industries, Inc.; a division of Hart & Cooley, Inc.

	B. Duct-Mounted Access Doors:  Fabricate access panels according to SMACNA's "HVAC Duct Construction Standards - Metal and Flexible"; Figures 7-2, "Duct Access Doors and Panels," and 7-3, "Access Doors - Round Duct."
	1. All Duct Access Doors located upstream of VAV boxes shall be rated for 10” w.g. Positive or Negative pressure.
	a. Double wall, rectangular.
	b. Galvanized sheet metal with insulation fill and thickness as indicated for duct pressure class.
	c. Hinges and Latches:  1-by-1-inchbutt or piano hinge and cam latches.
	d. Fabricate doors airtight and suitable for duct pressure class.

	2. Frame:  Galvanized sheet steel, with bend-over tabs and foam gaskets.
	3. Number of Hinges and Locks:
	a. Access Doors Less Than 12 Inches Square:  No hinges and two sash locks.
	b. Access Doors up to 18 Inches Square:  Continuous piano hinges and two sash locks.


	C. Pressure Relief Access Door:
	1. Door and Frame Material:  Galvanized sheet steel.
	2. Door:  Single wall with metal thickness applicable for duct pressure class.
	3. Operation:  Open outward for positive-pressure ducts and inward for negative-pressure ducts.
	4. Factory set at 3.0- to 8.0-inch wg.
	5. Doors close when pressures are within set-point range.
	6. Hinge:  Continuous piano.
	7. Latches:  Cam.
	8. Seal:  Neoprene or foam rubber.
	9. Insulation Fill:  1-inch-thick, fibrous-glass or polystyrene-foam board.


	2.11 FLEXIBLE CONNECTORS
	A. Manufacturers:  Subject to compliance with requirements, provide products by one of the following:
	1. Ductmate Industries, Inc.
	2. Duro Dyne Inc.
	3. Elgen Manufacturing.
	4. Ventfabrics, Inc.
	5. Ward Industries, Inc.; a division of Hart & Cooley, Inc.

	B. Materials:  Flame-retardant or noncombustible fabrics.
	C. Coatings and Adhesives:  Comply with UL 181, Class 1.
	D. Metal-Edged Connectors:  Factory fabricated with a fabric strip 3-1/2 inches wide attached to two strips of 2-3/4-inch-wide, 0.028-inch-thick, galvanized sheet steel or 0.032-inch-thick aluminum sheets.  Provide metal compatible with connected ducts.
	E. Indoor System, Flexible Connector Fabric:  Glass fabric double coated with neoprene.
	1. Minimum Weight:  26 oz./sq. yd..
	2. Tensile Strength:  480 lbf/inch in the warp and 360 lbf/inch in the filling.
	3. Service Temperature:  Minus 40 to plus 200 deg F.


	2.12 FLEXIBLE DUCTS
	A. Manufacturers:  Subject to compliance with requirements, provide products by one of the following:
	1. Flexmaster U.S.A., Inc.
	2. McGill AirFlow LLC.
	3. Ward Industries, Inc.; a division of Hart & Cooley, Inc.

	B. Insulated, Flexible Duct:  UL 181, Class 1, multiple layers of aluminum laminate supported by helically wound, spring-steel wire; fibrous-glass insulation; aluminized vapor-barrier film.
	1. Pressure Rating:  10-inch wg positive and 1.0-inch wg negative.
	2. Maximum Air Velocity:  4000 fpm.
	3. Temperature Range:  Minus 20 to plus 210 deg F.
	4. Insulation R-value:  Comply with ASHRAE/IESNA 90.1.

	C. Flexible Duct Connectors:
	1. Clamps:  Nylon strap in sizes 3 through 18 inches, to suit duct size.
	2. Non-Clamp Connectors:  Liquid adhesive plus tape.


	2.13 DUCT ACCESSORY HARDWARE
	A. Instrument Test Holes:  Cast iron or cast aluminum to suit duct material, including screw cap and gasket.  Size to allow insertion of pitot tube and other testing instruments and of length to suit duct-insulation thickness.
	B. Adhesives:  High strength, quick setting, neoprene based, waterproof, and resistant to gasoline and grease.


	PART 3 -  EXECUTION
	3.1 INSTALLATION
	A. Install duct accessories according to applicable details in SMACNA's "HVAC Duct Construction Standards - Metal and Flexible" for metal ducts and in NAIMA AH116, "Fibrous Glass Duct Construction Standards," for fibrous-glass ducts.
	B. Install duct accessories of materials suited to duct materials; use galvanized-steel accessories in galvanized-steel and fibrous-glass ducts, stainless-steel accessories in stainless-steel ducts, and aluminum accessories in aluminum ducts.
	C. Install backdraft dampers at inlet of exhaust fans or exhaust ducts as close as possible to exhaust fan unless otherwise indicated.
	D. Install volume dampers at points on supply, return, and exhaust systems where branches extend from larger ducts.  Where dampers are installed in ducts having duct liner, install dampers with hat channels of same depth as liner, and terminate liner ...
	E. Set dampers to fully open position before testing, adjusting, and balancing.
	F. Install test holes at fan inlets and outlets and elsewhere as indicated.
	G. Install fire dampers according to UL listing.
	H. Install duct access doors on sides of ducts to allow for inspecting, adjusting, and maintaining accessories and equipment at the following locations:
	1. On both sides of duct coils.
	2. At outdoor-air intakes and mixed-air plenums.
	3. At drain pans and seals.
	4. Downstream from manual volume dampers, control dampers, backdraft dampers, and equipment.
	5. Adjacent to and close enough to fire or smoke dampers, to reset or reinstall fusible links.  Access doors for access to fire or smoke dampers having fusible links shall be pressure relief access doors and shall be outward operation for access doors...
	6. At each change in direction and at maximum 50-foot spacing.
	7. Control devices requiring inspection.
	8. Elsewhere as indicated.

	I. Install access doors with swing against duct static pressure.
	J. Access Door Sizes:
	1. One-Hand or Inspection Access:  8 by 5 inches.
	2. Two-Hand Access:  12 by 6 inches.
	3. Head and Hand Access:  18 by 12 inches.
	4. Head and Shoulders Access:  21 by 14 inches.

	K. Label access doors according to Section 230553 "Identification for HVAC Piping and Equipment" to indicate the purpose of access door.
	L. Install flexible connectors to connect ducts to equipment.
	M. For fans developing static pressures of 5-inch wg and more, cover flexible connectors with loaded vinyl sheet held in place with metal straps.
	N. Connect terminal units to supply ducts directly or with maximum 12-inch lengths of flexible duct.  Do not use flexible ducts to change directions.
	O. Connect diffusers to ducts directly or with maximum 48-inch lengths of flexible duct clamped or strapped in place.
	P. Connect flexible ducts to metal ducts with liquid adhesive plus tape or draw bands.
	Q. Install duct test holes where required for testing and balancing purposes.
	R. Install thrust limits at centerline of thrust, symmetrical on both sides of equipment.  Attach thrust limits at centerline of thrust and adjust to a maximum of 1/4-inch movement during start and stop of fans.



	233346 fl - flexible ducts
	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. Section Includes:
	1. Insulated flexible ducts.


	1.3 ACTION SUBMITTALS
	A. Product Data: For each type of product.
	B. Shop Drawings: For flexible ducts.
	1. Include plans showing locations and mounting and attachment details.



	PART 2 -  PRODUCTS
	2.1 ASSEMBLY DESCRIPTION
	A. Comply with NFPA 90A, "Installation of Air Conditioning and Ventilating Systems," and with NFPA 90B, "Installation of Warm Air Heating and Air Conditioning Systems."
	B. Comply with SMACNA's "HVAC Duct Construction Standards - Metal and Flexible" for acceptable materials, material thicknesses, and duct construction methods unless otherwise indicated. Sheet metal materials shall be free of pitting, seam marks, rolle...
	C. Comply with the Air Diffusion Council's "ADC Flexible Air Duct Test Code FD 72-R1."
	D. Comply with ASTM E 96/E 96M, "Test Methods for Water Vapor Transmission of Materials."

	2.2 INSULATED FLEXIBLE DUCTS
	A. Manufacturers: Subject to compliance with requirements, provide products by one of the following:
	1. Flexmaster U.S.A., Inc.
	2. McGill AirFlow LLC.

	B. Insulated, Flexible Duct: UL 181, Class 1, two-ply vinyl film supported by helically wound, spring-steel wire; fibrous-glass insulation; aluminized vapor-barrier film.
	1. Pressure Rating: 10-inch wg positive and 1.0-inch wg negative.
	2. Maximum Air Velocity: 4000 fpm.
	3. Temperature Range: Minus 10 to plus 160 deg F.
	4. Insulation R-Value:  R6.

	C. Insulated, Flexible Duct: UL 181, Class 1, black polymer film supported by helically wound, spring-steel wire; fibrous-glass insulation; aluminized vapor-barrier film.
	1. Pressure Rating: 4-inch wg positive and 0.5-inch wg negative.
	2. Maximum Air Velocity: 4000 fpm.
	3. Temperature Range: Minus 20 to plus 175 deg F.
	4. Insulation R-Value:  R6.

	D. Insulated, Flexible Duct: UL 181, Class 1, multiple layers of aluminum laminate supported by helically wound, spring-steel wire; fibrous-glass insulation; aluminized vapor-barrier film.
	1. Pressure Rating: 10-inch wg positive and 1.0-inch wg negative.
	2. Maximum Air Velocity: 4000 fpm.
	3. Temperature Range: Minus 20 to plus 210 deg F.
	4. Insulation R-Value:  R6.

	E. Insulated, Flexible Duct: UL 181, Class 1, aluminum laminate and polyester film with latex adhesive supported by helically wound, spring-steel wire; fibrous-glass insulation; aluminized vapor-barrier film.
	1. Pressure Rating: 10-inch wg positive and 1.0-inch wg negative.
	2. Maximum Air Velocity: 4000 fpm.
	3. Temperature Range: Minus 20 to plus 210 deg F.
	4. Insulation R-Value: R6.

	F. Insulated, Flexible Duct: UL 181, Class 0, interlocking spiral of aluminum foil; fibrous-glass insulation; aluminized vapor-barrier film.
	1. Pressure Rating: 8-inch wg positive or negative.
	2. Maximum Air Velocity: 5000 fpm.
	3. Temperature Range: Minus 20 to plus 250 deg F.
	4. Insulation R-Value:  R6.


	2.3 FLEXIBLE DUCT CONNECTORS
	A. Clamps:  Stainless-steel band with cadmium-plated hex screw to tighten band with a worm-gear action in sizes 3 through 18 inches, to suit duct size.
	B. Non-Clamp Connectors:  Adhesive plus sheet metal screws.


	PART 3 -  EXECUTION
	3.1 INSTALLATION
	A. Install flexible ducts according to applicable details in SMACNA's "HVAC Duct Construction Standards - Metal and Flexible" for metal ducts and in NAIMA AH116, "Fibrous Glass Duct Construction Standards," for fibrous-glass ducts.
	B. Install in indoor applications only. Flexible ductwork should not be exposed to UV lighting.
	C. Connect diffusers connect to ducts directly or with maximum 48-inch lengths of flexible duct clamped or strapped in place.
	D. Connect flexible ducts to metal ducts with adhesive plus sheet metal screws.
	E. Installation:
	1. Install ducts fully extended.
	2. Do not bend ducts across sharp corners.
	3. Bends of flexible ducting shall not exceed a minimum of one duct diameter.
	4. Avoid contact with metal fixtures, water lines, pipes, or conduits.
	5. Install flexible ducts in a direct line, without sags, twists, or turns.

	F. Supporting Flexible Ducts:
	1. Suspend flexible ducts with bands 1-1/2 inches wide or wider and spaced a maximum of 48 inches apart. Maximum centerline sag between supports shall not exceed 1/2 inch per 12 inches.
	2. Install extra supports at bends placed approximately one duct diameter from center line of the bend.
	3. Ducts may rest on ceiling joists or truss supports. Spacing between supports shall not exceed the maximum spacing per manufacturer's written installation instructions.
	4. Vertically installed ducts shall be stabilized by support straps at a maximum of 72 inches o.c.




	233423_fl
	PART 1 -  GENERAL
	1.1 SUMMARY
	A. Section Includes:
	1. Ceiling-Mounted Ventilators
	2. Sidewall Propeller Fans


	1.2 PERFORMANCE REQUIREMENTS
	A. Project Altitude:  Base fan-performance ratings on actual Project site elevations.
	B. Operating Limits:  Classify according to AMCA 99.

	1.3 ACTION SUBMITTALS
	A. Product Data:  For each type of product indicated.  Include rated capacities, operating characteristics, and furnished specialties and accessories.  Also include the following:
	1. Certified fan performance curves with system operating conditions indicated.
	2. Certified fan sound-power ratings.
	3. Motor ratings and electrical characteristics, plus motor and electrical accessories.
	4. Material thickness and finishes, including color charts.
	5. Dampers, including housings, linkages, and operators.
	6. Roof curbs.
	7. Fan speed controllers.

	B. Shop Drawings:  Include plans, elevations, sections, details, and attachments to other work.
	1. Detail equipment assemblies and indicate dimensions, weights, loads, required clearances, method of field assembly, components, and location and size of each field connection.
	2. Wiring Diagrams:  For power, signal, and control wiring.


	1.4 CLOSEOUT SUBMITTALS
	A. Operation and Maintenance Data:  For power ventilators to include in emergency, operation, and maintenance manuals.

	1.5 QUALITY ASSURANCE
	A. Electrical Components, Devices, and Accessories:  Listed and labeled as defined in NFPA 70, by a qualified testing agency, and marked for intended location and application.
	B. AMCA Compliance:  Fans shall have AMCA-Certified performance ratings and shall bear the AMCA-Certified Ratings Seal.
	C. UL Standards:  Power ventilators shall comply with UL 705.

	1.6 COORDINATION
	A. Coordinate size and location of structural-steel support members.
	B. Coordinate sizes and locations of concrete bases with actual equipment provided.
	C. Coordinate sizes and locations of roof curbs, equipment supports, and roof penetrations with actual equipment provided.


	PART 2 -  PRODUCTS
	2.1 CEILING-MOUNTED VENTILATORS
	A. Manufacturers:  Subject to compliance with requirements, provide products by one of the following:
	1. Greenheck Fan Corporation.
	2. Loren Cook Company.
	3. PennBarry.

	B. Consult manufacturers if AMCA-certified fans are required; not all manufacturers are AMCA members.
	C. Housing: Steel, lined with acoustical insulation.
	D. Fan Wheel: Centrifugal wheels directly mounted on motor shaft. Fan shrouds, motor, and fan wheel removable for service.
	E. Back-draft damper: Integral.
	F. Grille designs other than those specified in "Grille" Paragraph below are available.
	G. Grille: Plastic louvered grille with flange on intake and thumbscrew or spring retainer attachment to fan housing.
	H. Electrical Requirements: Junction box for electrical connection on housing and receptacle for motor plug-in.
	I. Accessories:
	J. Accessories listed in subparagraphs below are optional features.
	K. Variable-Frequency Motor Controller: Solid-state control to reduce speed from 100 to less than 50 percent.
	L. Isolation: Rubber-in-shear vibration isolators.

	2.2 SIDEWALL PROPELLER FANS
	A. Manufacturers: Subject to compliance with requirements, provide products by one of the following:
	1. Carnes Company.
	2. JencoFan.
	3. Loren Cook Company.
	4. Peerless Blowers.
	5. PennBarry.
	6. Quietaire Inc.
	7. Greenheck.

	B. Housing: Galvanized-steel sheet with flanged edges and integral orifice ring, with baked-enamel finish coat applied after assembly.
	C. Fan Wheels: Formed-steel blades riveted to heavy-gauge steel spider bolted to cast-iron hub.
	D. Fan Wheel: Replaceable, extruded-aluminum, airfoil blades fastened to cast-aluminum hub; factory set pitch angle of blades.
	E. Fan Drive: Direct-drive motor mounted in airstream, factory wired to disconnect switch located on outside of fan housing.
	F. Fan Drive:
	1. Belt drive.
	2. Resiliently mounted to housing.
	3. Statically and dynamically balanced.
	4. Selected for continuous operation at maximum rated fan speed and motor horsepower, with final alignment and belt adjustment made after installation.
	5. Extend grease fitting to accessible location outside of unit.
	6. Service Factor Based on Fan Motor Size: 1.4.
	7. Fan Shaft: Turned, ground, and polished steel; keyed to wheel hub.
	8. Shaft Bearings: Permanently lubricated, permanently sealed, self-aligning ball bearings.
	a. Ball-Bearing Rating Life: ABMA 9, L(10) of 100,000 hours.

	9. Pulleys: Cast iron with split, tapered bushing; dynamically balanced at factory.
	10. Motor Pulleys: Adjustable pitch for use with motors through 5 hp; fixed pitch for use with larger motors. Select pulley so pitch adjustment is at the middle of adjustment range at fan design conditions.
	11. Belts: Oil resistant, nonsparking, and nonstatic; matched sets for multiple belt drives.
	12. Belt Guards: Fabricate of steel for motors mounted on outside of fan cabinet.

	G. Accessories:
	1. Disconnect Switch: Nonfusible type, with thermal-overload protection mounted inside fan housing, factory wired through an internal aluminum conduit.
	2. Motorized Dampers: Parallel-blade dampers with electric actuator wired to close when fan stops.
	3. Motor-Side Back Guard: Galvanized steel, complying with OSHA specifications, removable for maintenance.
	4. Wall Sleeve: Galvanized steel to match fan and accessory size.
	5. Weathershield Hood: Galvanized steel to match fan and accessory size.
	6. Weathershield Front Guard: Galvanized steel with expanded metal screen.


	2.3 MOTORS
	A. Comply with NEMA designation, temperature rating, service factor, enclosure type, and efficiency requirements for motors specified in Section 230513 "Common Motor Requirements for HVAC Equipment."
	1. Motor Sizes:  Minimum size as indicated.  If not indicated, large enough so driven load will not require motor to operate in service factor range above 1.0.

	B. Enclosure Type:  Totally enclosed, fan cooled.

	2.4 SOURCE QUALITY CONTROL
	A. Certify sound-power level ratings according to AMCA 301, "Methods for Calculating Fan Sound Ratings from Laboratory Test Data." Factory test fans according to AMCA 300, "Reverberant Room Method for Sound Testing of Fans."  Label fans with the AMCA-...
	B. Certify fan performance ratings, including flow rate, pressure, power, air density, speed of rotation, and efficiency by factory tests according to AMCA 210, "Laboratory Methods of Testing Fans for Aerodynamic Performance Rating."  Label fans with ...


	PART 3 -  EXECUTION
	3.1 INSTALLATION
	A. Install power ventilators level and plumb.
	B. Support suspended units from structure using threaded steel rods and spring hangers having a static deflection of 1 inch.
	C. Install units with clearances for service and maintenance.
	D. Label units according to requirements specified in Section 230553 "Identification for HVAC Piping and Equipment."

	3.2 CONNECTIONS
	A. Drawings indicate general arrangement of ducts and duct accessories.  Make final duct connections with flexible connectors.  Flexible connectors are specified in Section 233300 "Air Duct Accessories."
	B. Install ducts adjacent to power ventilators to allow service and maintenance.
	C. Ground equipment according to Section 260526 "Grounding and Bonding for Electrical Systems."
	D. Connect wiring according to Section 260519 "Low-Voltage Electrical Power Conductors and Cables."

	3.3 ADJUSTING
	A. Adjust damper linkages for proper damper operation.
	B. Comply with requirements in Section 230593 "Testing, Adjusting, and Balancing for HVAC" for testing, adjusting, and balancing procedures.
	C. Lubricate bearings.



	235123 fl - gas vents
	235416.13 fl - gas-fired furnaces
	PART 1 -  GENERAL
	1.01 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.

	1.02 SUMMARY
	A. Section Includes:
	1. Gas-fired, condensing furnaces and accessories complete with controls.
	2. Air filters.
	3. Refrigeration components.


	1.03 ACTION SUBMITTALS
	A. Product Data: For each type of product.
	1. Include rated capacities, operating characteristics, furnished specialties, and accessories.

	B. Shop Drawings:
	1. Include details of equipment assemblies. Indicate dimensions, weights, loads, required clearances, method of field assembly, components, and location and size of each field connection.
	2. Include diagrams for power, signal, and control wiring.


	1.04 CLOSEOUT SUBMITTALS
	A. Operation and Maintenance Data: For each furnace to include in emergency, operation, and maintenance manuals.

	1.05 QUALITY ASSURANCE
	A. ASHRAE Compliance: Applicable requirements in ASHRAE 62.1, Section 5 - "Systems and Equipment" and Section 7 - "Construction and Startup."
	B. ASHRAE/IES 90.1 Compliance: Applicable requirements in ASHRAE/IES 90.1, Section 6 - "Heating, Ventilating, and Air-Conditioning."
	C. Comply with NFPA 70.

	1.06 WARRANTY
	A. Special Warranty: Manufacturer agrees to repair or replace the following components of furnaces that fail in materials or workmanship within specified warranty period:
	1. Warranty Period, Commencing on Date of Substantial Completion:
	a. Furnace Heat Exchanger:  1 year.
	b. Integrated Ignition and Blower Control Circuit Board:  1 year.
	c. Draft-Inducer Motor:  1 year.
	d. Refrigeration Compressors:  1 year.
	e. Evaporator and Condenser Coils:  1 year.




	PART 2 -  PRODUCTS
	2.01 ASSEMBLY DESCRIPTION
	A. Electrical Components, Devices, and Accessories: Listed and labeled as defined in NFPA 70, Article 100, by a qualified testing agency, and marked for intended location and application.
	B. General Requirements for Noncondensing Gas-Fired Furnaces: Factory assembled, piped, wired, and tested; complying with ANSI Z21.47/CSA 2.3 and NFPA 54.

	2.02 GAS-FIRED FURNACES, CONDENSING
	A. Manufacturers: Subject to compliance with requirements, provide products by one of the following:
	1. Aaon
	2. JCI/York
	3. Daikin-McQuay
	4. Carrier
	5. Trane

	B. Cabinet:  Galvanized steel.
	1. Cabinet interior around heat exchanger shall be factory-installed insulation.
	2. Lift-out panels shall expose burners and all other items requiring access for maintenance.
	3. Factory paint external cabinets in manufacturer's standard color.
	4. Airstream Surfaces: Surfaces in contact with the airstream shall comply with requirements in ASHRAE 62.1.

	C. Fan: Centrifugal, factory balanced, resilient mounted, direct drive.
	1. Special Motor Features: Multitapped, multispeed with internal thermal protection and permanent lubrication.

	D. Type of Gas:  Natural.
	E. Heat Exchanger:
	1. Primary:  Aluminized steel.

	F. Burner:
	1. Gas Valve: 100 percent safety two-stage main gas valve, main shutoff valve, pressure regulator, safety pilot with electronic flame sensor, limit control, transformer, and combination ignition/fan timer control board.
	2. Ignition: Electric pilot ignition, with hot-surface igniter or electric spark ignition.

	G. Gas-Burner Safety Controls:
	1. Electronic Flame Sensor: Prevents gas valve from opening until pilot flame is proven; stops gas flow on ignition failure.
	2. Flame Rollout Switch: Installed on burner box; prevents burner operation.
	3. Limit Control: Fixed stop at maximum permissible setting; de-energizes burner on excessive bonnet temperature; automatic reset.

	H. Combustion-Air Inducer: Centrifugal fan with thermally protected motor and sleeve bearings prepurges heat exchanger and vents combustion products; pressure switch prevents furnace operation if combustion-air inlet or flue outlet is blocked.
	I. Furnace Controls: Solid-state board integrates ignition, heat, cooling, and fan speeds; adjustable fan-on and fan-off timing; terminals for connection to accessories; diagnostic light with viewport.
	J. Accessories:
	1. Combination Combustion-Air Intake and Vent: PVC plastic fitting to combine combustion-air inlet and vent through roof.
	2. CPVC Plastic Vent Materials:
	a. CPVC Plastic Pipe: Schedule 40, complying with ASTM F 441/F 441M.
	b. CPVC Plastic Fittings: Schedule 40, complying with ASTM F 438, socket type.
	c. CPVC Solvent Cement: ASTM F 493.

	3. PVC Plastic Vent Materials:
	a. PVC Plastic Pipe: Schedule 40, complying with ASTM D 1785.
	b. PVC Plastic Fittings: Schedule 40, complying with ASTM D 2466, socket type.
	c. PVC Solvent Cement: ASTM D 2564.



	2.03 THERMOSTATS
	A. Controls shall comply with requirements in ASHRAE/IES 90.1, "Controls."
	B. Solid-State Thermostat:  Wall-mounted Wireless, programmable, microprocessor-based unit with automatic switching from heating to cooling, preferential rate control, seven-day programmability with minimum of four temperature presets per day, vacatio...
	C. Control Wiring: Balanced twisted-pair cabling complying with requirements for Category 5e in

	2.04 AIR FILTERS
	A. Disposable Filters:  1-inch- thick fiberglass media with ASHRAE 52.2 MERV rating of 6 or higher, in sheet metal frame.

	2.05 REFRIGERATION COMPONENTS
	A. General Refrigeration Component Requirements:
	1. Refrigeration compressor, coils, and specialties shall be designed to operate with CFC-free refrigerants.
	2. Energy Efficiency: Equal to or greater than prescribed by ASHRAE/IES 90.1.

	B. Refrigerant Coil: Copper tubes mechanically expanded into aluminum fins. Comply with AHRI 210/240. Match size with furnace. Include condensate drain pan with accessible drain outlet.
	1. Refrigerant Coil Enclosure: Steel, matching furnace and evaporator coil, with access panel and flanges for integral mounting at or on furnace cabinet and galvanized sheet metal drain pan coated with black asphaltic base paint.

	C. Refrigerant Line Kits: Annealed-copper suction and liquid lines factory cleaned, dried, pressurized with nitrogen, sealed, and with suction line insulated. Provide in standard lengths for installation without joints, except at equipment connections.
	1. Flexible Elastomeric: Closed-cell, sponge- or expanded-rubber materials. Comply with ASTM C 534/C 534M, Type I, 1 inch thick.

	D. Air-Cooled Compressor-Condenser Unit:
	1. Casing: Steel, finished with baked enamel, with removable panels for access to controls, weep holes for water drainage, and mounting holes in base. Provide brass service valves, fittings, and gage ports on exterior of casing.
	2. Compressor: Hermetically sealed reciprocating or scroll type.
	a. Crankcase heater.
	b. Restrained vibration isolation mounts for compressor.
	c. Compressor motor shall have thermal- and current-sensitive overload devices, start capacitor, relay, and contactor.
	d. Two-speed compressor motors shall have manual-reset high-pressure switch and automatic-reset low-pressure switch.
	e. Refrigerant: R-410A.

	3. Refrigerant Coil: Copper tube, with mechanically bonded aluminum fins, complying with AHRI 210/240, and with liquid subcooler.
	4. Heat-Pump Components: Reversing valve and low-temperature air cut-off thermostat.
	5. Fan: Aluminum-propeller type, directly connected to motor.
	6. Motor: Permanently lubricated, with integral thermal-overload protection.
	7. Low Ambient Kit: Permits operation down to 45 deg F.
	8. Mounting Base: Polyethylene.



	PART 3 -  EXECUTION
	3.01 EXAMINATION
	A. Examine areas and conditions, with Installer present, for compliance with requirements for installation tolerances and other conditions affecting performance of the Work.
	B. Examine factory-installed insulation before furnace installation. Reject units that are wet, moisture damaged, or mold damaged.
	C. Examine roughing-in for gas and refrigerant piping systems to verify actual locations of piping connections before equipment installation.
	D. Proceed with installation only after unsatisfactory conditions have been corrected.

	3.02 INSTALLATION
	A. Install gas-fired furnaces and associated fuel and vent features and systems according to NFPA 54.
	B. Suspended Units: Suspend from structure using threaded rods, spring hangers, and building attachments. Secure rods to unit hanger attachments. Adjust hangers so unit is level and plumb.
	1. Install seismic restraints to limit movement of furnace by resisting code-required seismic acceleration.

	C. Base-Mounted Units: Secure units to substrate. Provide optional bottom closure base if required by installation conditions.
	1. Anchor furnace to substrate to resist code-required seismic acceleration.

	D. Controls: Install thermostats and humidistats at mounting height of 60 inches above floor.
	E. Wiring Method: Install control wiring in accessible ceiling spaces and in gypsum board partitions where unenclosed wiring method may be used. Conceal control wiring except in unfinished spaces.
	F. Install ground-mounted, compressor-condenser components on 4-inch-thick, reinforced concrete base; 4 inches larger on each side than unit. Concrete, reinforcement, and formwork are specified in Section 033000 "Cast-in-Place Concrete." Coordinate an...
	G. Install roof-mounted compressor-condenser components on polyethylene mounting base.

	3.03 CONNECTIONS
	A. Gas piping installation requirements are specified in Section 231123 "Facility Natural-Gas Piping." Drawings indicate general arrangement of piping, fittings, and specialties. Connect gas piping with union or flange and appliance connector valve.
	B. Install piping adjacent to equipment to allow service and maintenance.
	C. Water piping installation requirements are specified in Section 221116 "Domestic Water Piping." Drawings indicate general arrangement of piping, fittings, and specialties. Connect water piping with union and ball valve.
	D. Vent and Outside-Air Connection, Condensing, Gas-Fired Furnaces: Connect plastic piping vent material to furnace connections and extend outdoors. Terminate vent outdoors with a cap and in an arrangement that will protect against entry of birds, ins...
	1. Ream ends of pipes and tubes and remove burrs. Bevel plain ends of steel pipe.
	2. Remove scale, slag, dirt, and debris from inside and outside of pipe and fittings before assembly.
	3. Plastic Piping Solvent-Cement Joints: Clean and dry joining surfaces. Join pipe and fittings according to the following:
	a. Comply with ASTM F 402 for safe-handling practice of cleaners, primers, and solvent cements.
	b. CPVC Piping: Join according to ASTM D 2846/D 2846M, Appendix.
	c. PVC Pressure Piping: Join schedule number ASTM D 1785 PVC pipe and PVC socket fittings according to ASTM D 2672. Join other-than-schedule-number PVC pipe and socket fittings according to ASTM D 2855.

	4. Slope pipe vent back to furnace or to outside terminal.

	E. Connect ducts to furnace with flexible connector. Comply with requirements in Section 233300 "Air Duct Accessories."
	F. Connect refrigerant tubing kits to refrigerant coil in furnace and to air-cooled compressor-condenser unit.
	1. Flared Joints: Use ASME B16.26 fitting and flared ends, following procedures in CDA's "Copper Tube Handbook."
	2. Soldered Joints: Apply ASTM B 813, water-flushable flux, unless otherwise indicated, to tube end. Construct joints according to ASTM B 828 or CDA's "Copper Tube Handbook," using lead-free solder alloy complying with ASTM B 32.

	G. Comply with requirements in Section 232300 "Refrigerant Piping" for installation and joint construction of refrigerant piping.

	3.04 FIELD QUALITY CONTROL
	A. Perform the following tests and inspections:
	1. Perform electrical test and visual and mechanical inspection.
	2. Leak Test: After installation, charge systems with refrigerant and test for leaks. Repair leaks, replace lost refrigerant, and retest until no leaks exist.
	3. Operational Test: After electrical circuitry has been energized, start units to confirm proper operation, product capability, and compliance with requirements.
	4. Verify that fan wheel is rotating in the correct direction and is not vibrating or binding.
	5. Test and adjust controls and safeties. Replace damaged and malfunctioning controls and equipment.

	B. Verify that vibration isolation and flexible connections properly dampen vibration transmission to structure.

	3.05 STARTUP SERVICE
	A. Complete installation and startup checks according to manufacturer's written instructions and perform the following:
	1. Inspect for physical damage to unit casings.
	2. Verify that access doors move freely and are weathertight.
	3. Clean units and inspect for construction debris.
	4. Verify that all bolts and screws are tight.
	5. Adjust vibration isolation and flexible connections.
	6. Verify that controls are connected and operational.

	B. Adjust fan belts to proper alignment and tension.
	C. Start unit according to manufacturer's written instructions and complete manufacturer's operational checklist.
	D. Measure and record airflows.
	E. Verify proper operation of capacity control device.
	F. After startup and performance test, lubricate bearings and adjust belt tension.

	3.06 ADJUSTING
	A. Adjust initial temperature and humidity set points.
	B. Set controls, burner, and other adjustments for optimum heating performance and efficiency. Adjust heat-distribution features, including shutters, dampers, and relays, to provide optimum heating performance and system efficiency.

	3.07 CLEANING
	A. After completing installation, clean furnaces internally according to manufacturer's written instructions.
	B. Install new filters in each furnace within 14 days after Substantial Completion.

	3.08 DEMONSTRATION
	A. Train Owner's maintenance personnel to adjust, operate, and maintain condensing units. Refer to Section 017900 "Demonstration and Training."



	235523.13_fl
	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. Section includes low-intensity, gas-fired, draft-induced radiant heaters.

	1.3 ACTION SUBMITTALS
	A. Product Data: For each type of product.
	1. Include rated capacities, operating characteristics, electrical characteristics, and furnished specialties and accessories.

	B. Shop Drawings:
	1. Signed, sealed, and prepared by or under the supervision of a qualified professional engineer.
	2. Include plans, elevations, sections, and mounting details.
	3. Include details of equipment assemblies. Indicate dimensions, weights, loads, required clearances, method of field assembly, components, and location and size of each field connection.
	4. Detail fabrication and assembly of high-intensity, gas-fired, radiant heaters, as well as procedures and diagrams.
	5. Include diagrams for power, signal, and control wiring.


	1.4 INFORMATIONAL SUBMITTALS
	A. Coordination Drawings: Plans, elevations, and other details, drawn to scale, on which the following items are shown and coordinated with each other, using input from installers of the items involved:
	1. Structural members to which equipment will be attached.
	2. Gas piping to heater installations
	3. Thermostats and wiring to heaters.
	4. Heater locations and clearance requirements.
	5. Other suspended ceiling components including the following:
	a. Lighting fixtures.
	b. Air outlets and inlets.
	c. Sprinklers.



	1.5 CLOSEOUT SUBMITTALS
	A. Operation and Maintenance Data: For gas-fired, radiant heaters to include in emergency, operation, and maintenance manuals.


	PART 2 -  PRODUCTS
	2.1 PERFORMANCE REQUIREMENTS
	A. CSA certified, with CSA Seal and certification number clearly visible on units indicating compliance with ANSI Z83.20/CSA 2.34.
	B. UL listed and labeled, with UL label clearly visible on units indicating compliance with ANSI Z83.20/CSA 2.34.
	C. Electrical Components, Devices, and Accessories: Listed and labeled as defined in NFPA 70, by a qualified testing agency, and marked for intended location and application.

	2.2 DRAFT-INDUCED HEATERS
	A. Manufacturers: Subject to compliance with requirements, provide products by one of the following:
	1. IR Energy
	2. Combustion Research Corporation.
	3. Detroit Radiant Products Company.
	4. Roberts-Gordon, Inc.
	5. Schwank Inc.
	6. Solaronics, Inc.

	B. Description: Factory-assembled, outdoor, overhead-mounted, electrically controlled, low-intensity, infrared radiant heating units using gas combustion. Heater to have all necessary factory-installed wiring and piping required prior to field install...
	C. Fuel Type: Design burner for natural gas having characteristics same as those of gas available at Project site.
	D. Burner Assembly:
	1. Combustion-Air Inlet: Non-ducted, unvented.
	2. Burner Control Housing:  Stainless steel.
	a. Totally enclosed with stainless-steel access cover.
	b. Sight glass for visual inspection of burner.
	c. Finish:  Enameled finish or powder-coated finish.

	3. Burner:  Stainless steel.
	4. Ignition System:  Silicon carbide hot-surface igniter 115/120-V ac with flame rod sensing capabilities and self-diagnostic control module.
	5. Combustion Blower Fan: Dynamically balanced, direct-driven, forward-curved fan with stainless-steel impeller and aluminized-steel housing, with a minimum temperature rating of 450 deg F.
	6. Motors: General requirements for motors are specified in Section 23 05 13 "Common Motor Requirements for HVAC Equipment."
	a. Motor: Resilient-mounted, capacitor-start-capacitor-run type with sealed ball bearings; totally enclosed, nonventilated type with internal thermal protection.
	b. Motor Sizes: Minimum size as indicated. If not indicated, large enough so driven load will not require motor to operate in service factor range above 1.0.


	E. Combustion Chamber: 4-inch-diameter, 16-gage, stainless-steel tubing with high-emissivity, high-temperature, corrosion-resistant external finish. Chambers shall be equipped with sight glass for burner and pilot flame observation.
	F. Emitter Tube:  3-inch- diameter, 16-gage, stainless-steel tubing with high-emissivity, high-temperature, corrosion-resistant external finish. Emitter tubing shall be equipped with baffles to maximize heating efficiency.
	1. Tubing Connections:  Stainless-steel threaded couplings.
	2.  180-degree-bend emitter steel tubing with high-emissivity, high-temperature, corrosion-resistant external finish.

	G. Vacuum Exhaust Fan: Dynamically balanced, direct-driven, stainless-steel impeller in aluminized-steel housing, isolated from emitter tubing exhaust system by high-temperature flexible vibration isolation connector. Fan and connector to have a minim...
	1. Motors: General requirements for motors are specified in Section 23 05 13 "Common Motor Requirements for HVAC Equipment."
	a. Motor: Resilient-mounted, capacitor-start-capacitor-run type with sealed ball bearings; totally enclosed, nonventilated type with internal thermal protection.
	b. Motor Sizes: Minimum size as indicated. If not indicated, large enough so driven load will not require motor to operate in service factor range above 1.0.

	2. Balancing Dampers: Plate type, mounted in cast, double-flange fitting with vacuum test plug.
	3. Filter: Cartridge type for mounting on burner housing.
	4. Exhaust Vent Termination:  Vertical through roof with vent caps.

	H. Reflector:  Polished stainless steel, with end caps. Shape to control radiation from tubing for uniform intensity at floor level with 100 percent cutoff above centerline of tubing. Reflectors or entire heater shall accommodate rotational adjustment...
	I. Accessories:
	1. Reflector Extension Shields: Same material as reflectors, arranged for fixed connection to lower reflector lip and rigid support to provide 100 percent cutoff of direct radiation from tubing at angles greater than 30 degrees from vertical.
	2. Protective grilles mounted to reflectors to protect emitter tubing.
	3. Stainless-steel flexible connector with manual valve for gas supply.
	4. Hanger chain with "S" hooks.
	5. 3/16-inch-diameter, galvanized-steel wire tubing hangers and reflector supports.
	6. Rigid mounting kits.
	7. Outdoor use conversion kit.
	8. Clearance warning plaque.


	2.3 CONTROLS AND SAFETIES
	A. Gas Control Valve:  Two-stage, regulated redundant 24-V ac gas valve that contains pilot solenoid valve, electric gas valve, pilot filter, pressure regulator, pilot shutoff, and manual shutoff all in one body.
	B. Failure Safeguards: 100 percent shutoff of gas flow in the event of flame or power failure.
	C. Pre-purge of 30 seconds of air control system prior to burner ignition.
	D. Safety lockout of burner after flame is not reestablished within trial ignition period.
	E. Blocked Vent Safety: Differential pressure switch in burner safety circuit to stop burner operation with high discharge or suction pressure.
	F. Control Panel Interlock: Stops burner if panel is open.
	G. Indicator Lights:  "Airflow-on" and "burner-on" indicator lights.
	H. Thermostat: Two-stage, wall-mounted type with 50 to 90 deg F operating range and fan on switch.
	1. Control Transformer: Integrally mounted.



	PART 3 -  EXECUTION
	3.1 EXAMINATION
	A. Examine structures, substrates, areas and conditions, with Installer present, for compliance with requirements for installation tolerances, required clearances, and other conditions affecting performance of the Work.
	B. Examine roughing-in for fuel-gas piping to verify actual locations of piping connections before equipment installation.
	C. Prepare written report, endorsed by Installer, listing conditions detrimental to performance of the Work.
	D. Proceed with installation only after unsatisfactory conditions have been corrected.

	3.2 INSTALLATION
	A. Equipment Installation: Install gas-fired, radiant heaters and associated gas features and systems according to NFPA 54.
	B. Suspended Units:  Mount to substrate using manufacturer's rigid mounting kits or custom fabricated brackets.
	1. Restrain the unit to resist seismic acceleration. Comply with requirements for seismic-restraint devices specified in Section 23 05 48 "Vibration and Seismic Controls for HVAC."

	C. Maintain manufacturers' recommended clearances for combustibles.

	3.3 CONNECTIONS
	A. Gas Piping: Comply with Section 23 11 23 "Facility Natural-Gas Piping." Connect gas piping to gas train inlet; provide union with enough clearance for burner removal and service.
	1. Gas Connections: Connect gas piping to radiant heaters according to NFPA 54.

	B. Where installing piping adjacent to gas-fired, radiant heaters, allow space for service and maintenance.
	C. Vent Connections: Comply with Section 23 31 13 "Metal Ducts" and with Section 23 51 23"Gas Vents."
	D. Electrical Connections: Comply with applicable requirements in Section 26 05 19 "Low-Voltage Electrical Power Conductors and Cables."
	1. Install electrical devices furnished with heaters but not specified to be factory mounted.


	3.4 FIELD QUALITY CONTROL
	A. Manufacturer's Field Service: Engage a factory-authorized service representative to test and inspect components, assemblies, and equipment installations, including connections.
	B. Perform the following tests and inspections with the assistance of a factory-authorized service representative:
	1. Test and adjust controls and safeties. Replace damaged and malfunctioning controls and equipment.
	2. Verify bearing lubrication.
	3. Verify proper motor rotation.
	4. Test Reports: Prepare a written report to record the following:
	a. Test procedures used.
	b. Test results that comply with requirements.
	c. Test results that do not comply with requirements and corrective action taken to achieve compliance with requirements.


	C. Gas-fired, radiant heaters will be considered defective if they do not pass tests and inspections.
	D. Prepare test and inspection reports.

	3.5 ADJUSTING
	A. Adjust initial-temperature set points.
	B. Adjust burner and other unit components for optimum heating performance and efficiency.

	3.6 DEMONSTRATION
	A. Engage a factory-authorized service representative to train Owner's maintenance personnel to adjust, operate, and maintain gas-fired, radiant heaters.



	236200 fl - packaged compressor and condenser units
	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. Section includes packaged, refrigerant compressor and condenser units.

	1.3 ACTION SUBMITTALS
	A. Product Data: For each compressor and condenser unit. Include rated capacities, operating characteristics, and furnished specialties and accessories. Include equipment dimensions, weights and structural loads, required clearances, method of field a...
	B. Shop Drawings: For compressor and condenser units. Include plans, elevations, sections, details, and attachments to other work.
	1. Wiring Diagrams: For power, signal, and control wiring.


	1.4 INFORMATIONAL SUBMITTALS
	A. Coordination Drawings: Plans, drawn to scale, on which the following items are shown and coordinated with each other, based on input from installers of the items involved:
	1. Structural members to which compressor and condenser units will be attached.
	2. Liquid and vapor pipe sizes.
	3. Refrigerant specialties.
	4. Piping including connections, oil traps, and double risers.
	5. Compressors.
	6. Evaporators.


	1.5 CLOSEOUT SUBMITTALS
	A. Operation and Maintenance Data: For compressor and condenser units to include in emergency, operation, and maintenance manuals.

	1.6 QUALITY ASSURANCE
	A. Electrical Components, Devices, and Accessories: Listed and labeled as defined in NFPA 70, by a qualified testing agency, and marked for intended location and application.
	B. Fabricate and label refrigeration system according to ASHRAE 15, "Safety Standard for Refrigeration Systems."
	C. ASHRAE/IESNA 90.1 Compliance: Applicable requirements in ASHRAE/IESNA 90.1, Section 6, "Heating, Ventilating, and Air-Conditioning."
	D. ASME Compliance: Fabricate and label water-cooled compressor and condenser units to comply with ASME Boiler and Pressure Vessel Code: Section VIII, Division 1.

	1.7 COORDINATION
	A. Coordinate sizes and locations of concrete bases. Cast anchor-bolt inserts into bases. Concrete, reinforcement, and formwork requirements are specified in Section 033000 "Cast-In-Place Concrete" and Section 033053 "Miscellaneous Cast-In-Place Concr...
	B. Coordinate installation of roof curbs, equipment supports, and roof penetrations. These items are specified in Section 077200 "Roof Accessories."
	C. Coordinate location of piping and electrical rough-ins.

	1.8 WARRANTY
	A. Special Warranty: Manufacturer's standard form in which manufacturer agrees to repair or replace components of compressor and condenser units that fail in materials or workmanship within specified warranty period.
	1. Failures include, but are not limited to, the following:
	a. Compressor failure.
	b. Condenser coil leak.

	2. Warranty Period:  Five years from date of Substantial Completion.
	3. Warranty Period (Compressor Only):  Five years from date of Substantial Completion.
	4. Warranty Period (Components Other Than Compressor):  Five years from date of Substantial Completion.
	5. Warranty Period (Condenser Coil Only):  Five years from date of Substantial Completion.



	PART 2 -  PRODUCTS
	2.1 COMPRESSOR AND CONDENSER UNITS, AIR COOLED, 1 TO 5 TONS
	A. Manufacturers: Subject to compliance with requirements, provide products by the following:
	1. Aaon
	2. JCI/York
	3. Daikin-McQuay
	4. Carrier
	5. Trane

	B. Description: Factory assembled and tested, air cooled; consisting of casing, compressors, condenser coils, condenser fans and motors, and unit controls.
	C. Compressor: Hermetic scroll compressor designed for service with crankcase sight glass, crankcase heater, and back-seating service access valves on suction and discharge ports.
	1. Capacity Control:  On-off compressor cycling.

	D. Refrigerant:  R-410A.
	E. Condenser Coil: Seamless copper-tube, aluminum-fin coil, including sub-cooling circuit and back-seating liquid-line service access valve. Factory pressure test coils, then dehydrate by drawing a vacuum and fill with a holding charge of nitrogen or ...
	F. Condenser Fans: Propeller-type vertical discharge; either directly or belt driven. Include the following:
	1. Permanently lubricated, ball-bearing totally enclosed motors.
	2. Separate motor for each fan.
	3. Dynamically and statically balanced fan assemblies.

	G. Operating and safety controls include the following:
	1. Manual-reset, high-pressure cutout switches.
	2. Automatic-reset, low-pressure cutout switches.
	3. Low-oil-pressure cutout switch.
	4. Compressor-winding thermostat cutout switch.
	5. Three-leg, compressor-overload protection.
	6. Control transformer.
	7. Magnetic contactors for compressor and condenser fan motors.
	8. Timer to prevent excessive compressor cycling.

	H. Accessories:
	1. Electronic programmable thermostat to control compressor and condenser unit and evaporator fan.
	2. Gage Panel: Package with refrigerant circuit suction and discharge gages.
	3. Part-winding-start timing relay, circuit breakers, and contactors.

	I. Unit Casings: Designed for outdoor installation with weather protection for components and controls and with removable panels for required access to compressors, controls, condenser fans, motors, and drives. Additional features include the following:
	1. Steel, galvanized or zinc coated, for exposed casing surfaces; treated and finished with manufacturer's standard paint coating.
	2. Perimeter base rail with forklift slots and lifting holes to facilitate rigging.
	3. Gasketed control panel door.
	4. Nonfused disconnect switch, factory mounted and wired, for single external electrical power connection.
	5. Condenser coil hail guard.


	2.2 MOTORS
	A. Comply with NEMA designation, temperature rating, service factor, enclosure type, and efficiency requirements for motors specified in Section 230513 "Common Motor Requirements for HVAC Equipment."
	1. Motor Sizes: Minimum size as indicated. If not indicated, large enough so driven load will not require motor to operate in service factor range above 1.0.


	2.3 SOURCE QUALITY CONTROL
	A. Verification of Performance: Rate compressor and condenser units according to ARI 206/110.
	B. Energy Efficiency: Equal to or greater than prescribed by ASHRAE/IESNA 90.1, "Energy Efficient Design of New Buildings except Low-Rise Residential Buildings," Section 6, "Heating, Ventilating, and Air-Conditioning."
	C. Test and inspect shell and tube condensers according to ASME Boiler and Pressure Vessel Code: Section VIII, Division 1.
	D. Testing Requirements: Factory test sound-power-level ratings according to ARI 270.


	PART 3 -  EXECUTION
	3.1 EXAMINATION
	A. Examine substrates, areas, and conditions, with Installer present, for compliance with requirements for installation tolerances and other conditions affecting performance of compressor and condenser units.
	B. Examine roughing-in for refrigerant piping systems to verify actual locations of piping connections before equipment installation.
	C. Examine walls, floors, and roofs for suitable conditions where compressor and condenser units will be installed.
	D. Proceed with installation only after unsatisfactory conditions have been corrected.

	3.2 INSTALLATION
	A. Install units level and plumb, firmly anchored in locations indicated.
	B. Install roof-mounting units on equipment supports specified in Section 077200 "Roof Accessories."
	C. Maintain manufacturer's recommended clearances for service and maintenance.
	D. Loose Components: Install electrical components, devices, and accessories that are not factory mounted.

	3.3 CONNECTIONS
	A. Comply with requirements for piping in other Section 232113 "Hydronic Piping" and Section 232116 Hydronic Piping Specialties." Drawings indicate general arrangement of piping, fittings, and specialties.
	B. Where installing piping adjacent to equipment, allow space for service and maintenance of equipment.
	C. Connect pre-charged refrigerant tubing to unit's quick-connect fittings. Install tubing so it does not interfere with access to unit. Install furnished accessories.
	D. Connect refrigerant piping to air-cooled compressor and condenser units; maintain required access to unit. Install furnished field-mounted accessories. Refrigerant piping and specialties are specified in Section 232300 "Refrigerant Piping."

	3.4 FIELD QUALITY CONTROL
	A. Perform tests and inspections.
	1. Manufacturer's Field Service: Engage a factory-authorized service representative to inspect, test, and adjust components, assemblies, and equipment installations, including connections, and to assist in testing.

	B. Tests and Inspections:
	1. Perform each visual and mechanical inspection and electrical test. Certify compliance with test parameters.
	2. Leak Test: After installation, charge system with refrigerant and oil and test for leaks. Repair leaks, replace lost refrigerant and oil, and retest until no leaks exist.
	3. Operational Test: After electrical circuitry has been energized, start units to confirm proper motor operation and unit operation, product capability, and compliance with requirements.
	4. Test and adjust controls and safeties. Replace damaged and malfunctioning controls and equipment.
	5. Verify proper airflow over coils.

	C. Verify that vibration isolation and flexible connections properly dampen vibration transmission to structure.
	D. Compressor and condenser units will be considered defective if they do not pass tests and inspections.
	E. Prepare test and inspection reports.

	3.5 STARTUP SERVICE
	A. Engage a factory-authorized service representative to perform startup service.
	1. Complete installation and startup checks according to manufacturer's written instructions and perform the following:
	a. Inspect for physical damage to unit casing.
	b. Verify that access doors move freely and are weathertight.
	c. Clean units and inspect for construction debris.
	d. Verify that all bolts and screws are tight.
	e. Adjust vibration isolation and flexible connections.
	f. Verify that controls are connected and operational.


	B. Lubricate bearings on fan motors.
	C. Verify that fan wheel is rotating in the correct direction and is not vibrating or binding.
	D. Adjust fan belts to proper alignment and tension.
	E. Start unit according to manufacturer's written instructions and complete manufacturer's startup checklist.
	F. Measure and record airflow and air temperature rise over coils.
	G. Verify proper operation of condenser capacity control device.
	H. Verify that vibration isolation and flexible connections properly dampen vibration transmission to structure.
	I. After startup and performance test, lubricate bearings.

	3.6 DEMONSTRATION
	A.  Train Owner's maintenance personnel to adjust, operate, and maintain compressor and condenser units.



	238239.13 fl - cabinet unit heaters
	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. Section includes cabinet unit heaters with centrifugal fans electrical resistance coils.

	1.3 DEFINITIONS
	A. CWP: Cold working pressure.
	B. DDC: Direct digital control.
	C. PTFE: Polytetrafluoroethylene plastic.
	D. TFE: Tetrafluoroethylene plastic.

	1.4 ACTION SUBMITTALS
	A. Product Data: For each type of product.
	1. Include rated capacities, operating characteristics, furnished specialties, and accessories.

	B. Shop Drawings:
	1. Include plans, elevations, sections, and details.
	2. Include details of equipment assemblies. Indicate dimensions, weights, loads, required clearances, method of field assembly, components, and location and size of each field connection.
	3. Include location and size of each field connection.
	4. Include details of anchorages and attachments to structure and to supported equipment.
	5. Include equipment schedules to indicate rated capacities, operating characteristics, furnished specialties, and accessories.
	6. Indicate location and arrangement of piping valves and specialties.
	7. Indicate location and arrangement of integral controls.
	8. Wiring Diagrams: Power, signal, and control wiring.


	1.5 CLOSEOUT SUBMITTALS
	A. Operation and Maintenance Data: For cabinet unit heaters to include in emergency, operation, and maintenance manuals.

	1.6 MAINTENANCE MATERIAL SUBMITTALS
	A. Furnish extra materials described below that match products installed and that are packaged with protective covering for storage and identified with labels describing contents.
	1. Cabinet Unit-Heater Filters: Furnish one spare filter(s) for each filter installed.



	PART 2 -  PRODUCTS
	2.1 MANUFACTURERS
	A. Manufacturers: Subject to compliance with requirements, provide products by one of the following:
	1. Berko; Marley Engineered Products.
	2. Carrier Corporation; a unit of United Technologies Corp.
	3. Chromalox, Inc.
	4. Dunham-Bush.
	5. INDEECO.
	6. Markel Products; TPI Corporation.
	7. Marley Engineered Products.
	8. QMark; Marley Engineered Products.
	9. Sigma Corp.
	10. Daikin Applied
	11. Zehnder-Rittling
	12. Vulcan


	2.2 DESCRIPTION
	A. Factory-assembled and -tested unit complying with AHRI 440.
	B. Electrical Components, Devices, and Accessories: Listed and labeled as defined in NFPA 70, by a qualified testing agency, and marked for intended location and application.
	C. Comply with UL 2021.

	2.3 COIL SECTION INSULATION
	A. Insulation Materials: ASTM C 1071; surfaces exposed to airstream shall have aluminum-foil facing to prevent erosion of glass fibers.
	1. Thickness:  1 inch.
	2. Thermal Conductivity (k-Value): 0.26 Btu x in./h x sq. ft. at 75 deg F mean temperature.
	3. Fire-Hazard Classification: Maximum flame-spread index of 25 and smoke-developed index of 50 when tested according to ASTM E 84.
	4. Adhesive: Comply with ASTM C 916 and with NFPA 90A or NFPA 90B.
	5. Airstream Surfaces: Surfaces in contact with the airstream shall comply with requirements in ASHRAE 62.1.


	2.4 CABINETS
	A. Material: Steel with baked-enamel finish with manufacturer's standard paint, in color selected by Architect.
	1. Vertical Unit, Exposed Front Panels: Minimum 0.0677-inch- thick galvanized sheet steel, removable panels with channel-formed edges secured with tamperproof cam fasteners.
	2. Recessed Flanges: Steel, finished to match cabinet.
	3. Control Access Door: Key operated.
	4. Base: Minimum 0.0528-inch-thick steel, finished to match cabinet, 4 inches high with leveling bolts.
	5. Extended Piping Compartment:  8-inch- wide piping end pocket.
	6. False Back: Minimum 0.0428-inch-thick steel, finished to match cabinet.


	2.5 FILTERS
	A. Minimum Efficiency Reporting Value: According to ASHRAE 52.2.
	B. Material: 1” Thick pleated cotton-polyester media, MERV 7.

	2.6 COILS
	A. Electric-Resistance Heating Coil: Nickel-chromium heating wire, free from expansion noise and hum, mounted in ceramic inserts in galvanized-steel housing; with fuses in terminal box for overcurrent protection and limit controls for high-temperature...

	2.7 CONTROLS
	A. Fan and Motor Board: Removable.
	1. Fan: Forward curved, high static, double width, centrifugal, directly connected to motor; thermoplastic or painted-steel wheels and aluminum, painted-steel, or galvanized-steel fan scrolls.
	2. Motor: Permanently lubricated, multispeed; resiliently mounted on motor board. Comply with requirements in Section 230513 "Common Motor Requirements for HVAC Equipment."
	3. Wiring Terminations: Connect motor to chassis wiring with plug connection.


	2.8 THERMOSTATS
	A. Controls shall comply with requirements in ASHRAE/IES 90.1, "Controls."
	B. Solid-State Thermostat:  Wall-mounted Wireless, programmable, microprocessor-based unit with automatic switching from heating to cooling, preferential rate control, seven-day programmability with minimum of four temperature presets per day, vacatio...
	C. Control Wiring: Balanced twisted-pair cabling complying with requirements for Category 5e in
	D. Electrical Connection: Factory-wired motors and controls for a single field connection with factory disconnect switch.


	PART 3 -  EXECUTION
	3.1 EXAMINATION
	A. Examine areas to receive cabinet unit heaters for compliance with requirements for installation tolerances and other conditions affecting performance of the Work.
	B. Examine roughing-in for electrical connections to verify actual locations before unit-heater installation.
	C. Proceed with installation only after unsatisfactory conditions have been corrected.

	3.2 INSTALLATION
	A. Install wall boxes in finished wall assembly; seal and weatherproof. Joint-sealant materials and applications are specified in Section 079200 "Joint Sealants."
	B. Install cabinet unit heaters to comply with NFPA 90A.
	C. Install wall-mounted thermostats and switch controls in electrical outlet boxes at heights to match lighting controls. Verify location of thermostats and other exposed control sensors with Drawings and room details before installation.
	D. Install new filters in each fan-coil unit within two weeks of Substantial Completion.

	3.3 CONNECTIONS
	A. Comply with safety requirements in UL 1995.
	B. Ground equipment according to Section 260526 "Grounding and Bonding for Electrical Systems."
	C. Connect wiring according to Section 260519 "Low-Voltage Electrical Power Conductors and Cables."

	3.4 FIELD QUALITY CONTROL
	A. Perform the following tests and inspections with the assistance of a factory-authorized service representative:
	1. Operational Test: After electrical circuitry has been energized, start units to confirm proper motor rotation and unit operation.
	2. Operate electric heating elements through each stage to verify proper operation and electrical connections.
	3. Test and adjust controls and safety devices. Replace damaged and malfunctioning controls and equipment.

	B. Units will be considered defective if they do not pass tests and inspections.
	C. Prepare test and inspection reports.

	3.5 ADJUSTING
	A. Adjust initial temperature set points.
	B. Occupancy Adjustments: When requested within 12 months of date of Substantial Completion, provide on-site assistance in adjusting system to suit actual occupied conditions. Provide up to two visits to Project during other-than-normal occupancy hour...

	3.6 DEMONSTRATION
	A. Engage a factory-authorized service representative to train Owner's maintenance personnel to adjust, operate, and maintain cabinet unit heaters.



	260500 - common work results elec
	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.
	B. Specified Elsewhere:
	1. Divisions 1-10 – Architectural Specifications
	2. Division 21 – Fire Suppression Specifications
	3. Division 22 – Plumbing Specifications
	4. Division 23 – HVAC Specifications
	5. Division 26 – Other Electrical Specifications
	6. Electrical drawings


	1.2 SUMMARY
	A. Section Includes:
	1. Labor and materials for complete electrical systems.  These materials include, but are not limited to: circuit breakers, devices, boxes, conduit, conductors, connectors, fittings, and anchors, as required and/or indicated in these specifications an...
	2. Power connections and control equipment and wiring, as required for equipment furnished and installed under other sections or by Owner.
	3. All minor system components reasonably required for the proper functioning and/or safe operation of the systems, and to meet all related codes and ordinances.
	4. Required system and component testing, as required in associated specification sections and/or related codes and ordinances.
	5. Coordination with other trades, Owner(s), suppliers, utilities, and Authorities Having Jurisdiction.


	1.3 DEFINITIONS
	A. ADA : Americans with Disabilities Act
	B. AHJ: Authority Having Jurisdiction
	C. FBO: Furnished by Others
	D. IAC:  Illinois Accessibility Code
	E. IBC:  International Building Code
	F. IECC: International/Illinois Energy Conservation Code
	G. IFC:  International Fire Code
	H. NEC:  National Electrical Code (NFPA 70)
	I. NFC:  National Fire Alarm (and Signaling) Code (NFPA 72)
	J. NFPA: National Fire Protection Association
	K. Provide:  Furnish and install.

	1.4 VERIFICATION OF CONNECTION POINTS
	A. Before submitting a bid, Contractor shall visit the site to carefully verify all exposed points of existing utilities and new connections.  Contractor shall verify concealed or buried points for connection, as near as possible.  Verify these points...
	1. Present site conditions.
	2. Present and new electrical utility distribution system and requirements.
	3. Present communication utilities’ distribution system and requirements.
	4. Work associated with equipment provided under other sections, or by Owner.


	1.5 COORDINATION
	A. Coordinate all work per requirements of Division 1.
	B. See mechanical, plumbing, and architectural specifications, drawings, and submittals for work concerning the connection of electrical systems and any required controls.
	C. Contractor shall verify electrical characteristics and requirements (name plate data) of equipment furnished by others for proper coordination and equipment operation.  Contractor shall confirm requirements of final equipment furnished by others an...
	D. Contractor shall coordinate equipment connection requirements with approved equipment submittals, prior to rough-in.
	E. Coordinate arrangement, mounting, and support of electrical equipment:
	1. To allow maximum possible headroom unless specific mounting heights that reduce headroom are indicated.
	2. To provide for ease of disconnecting the equipment with minimum interference to other installations.
	3. To allow right of way for piping and conduit installed at required slope.
	4. So connecting raceways, cables and wireways will be clear of obstructions and of the working and access space of other equipment.

	F. Coordinate installation of required supporting devices and set sleeves in cast-in-place concrete, masonry walls, and other structural components as they are constructed.
	G. Coordinate location of access panels and doors for electrical items that are behind finished surfaces or otherwise concealed.
	H. Coordinate sleeve selection and application with selection and application of firestopping.


	PART 2 -  PRODUCTS
	2.1 GENERAL REQUIREMENTS
	A. When two or more items of the same material or equipment are required, they shall be of the same manufacturer.  Product manufacturer uniformity does not apply to raw materials, bulk materials, wire, conduit, fittings, sheet metal, steel bar stock, ...
	B. Provide products compatible within systems, with interconnected systems, and with other connected items.
	C. Products shall be provided with permanent operational data nameplate for each item of power operated equipment, indicating manufacturer, product name, model number, serial number, capacity, operating and power characteristics, labels of tested comp...

	2.2 PRODUCT OPTIONS AND SUBSTITUTIONS
	A. Options and Substitutions shall be done per Division 1 instructions.
	B. All product substitutions shall include any incurred costs by the Contractor, any sub-contractor, other trades, Owner, or Owner’s consultants.  No increase in cost or contract shall be allowed for modifications or corrections, due to approval of Co...

	2.3 SUBMITTALS FOR ELECTRICAL ITEMS
	A. Submit per Division 1 specification requirements.
	B. Electrical equipment and material submittals shall include a clear item description.  Catalog numbers only, are not acceptable.
	C. Catalog pages must be clearly marked to indicate the exact product being proposed, with all necessary accessories and options identified and selected.  Pages including multiple products or options, where selections are not clearly indicated, may be...

	2.4 DELIVERY, STORAGE AND HANDLING
	A. Deliver products and materials to project site with proper identification, including; names, model numbers, types, grades, compliance labels, and similar information needed for distinct identifications; adequately packaged and protected to prevent ...
	B. Store equipment and materials at the site unless off-site storage is authorized in writing.  Protect stored equipment and materials from damage.
	C. Coordinate deliveries of electrical materials and equipment to minimize construction site congestion.  Limit each shipment of materials and equipment to the items and quantities needed for smooth and efficient flow of installations.


	PART 3 -  EXECUTION
	3.1 COMMON REQUIREMENTS FOR ELECTRICAL INSTALLATIONS
	A. Comply with NECA 1.
	B. Measure indicated mounting heights to bottom of unit for suspended items and to center of unit for wall-mounting items.
	C. Headroom Maintenance:  If mounting heights or other location criteria are not indicated, arrange and install components and equipment to provide maximum possible headroom consistent with these requirements.
	D. Coordinate electrical equipment and materials installation with other building components.
	E. Equipment:  Install to facilitate service, maintenance, and repair or replacement of components of both electrical equipment and other nearby installations.  Connect in such a way as to facilitate future disconnecting with minimum interference with...
	F. Right of Way:  Give to piping systems installed at a required slope.
	G. Verify all dimensions with field measurements.
	H. Arrange for chases, slots, and openings in other building components to all for electrical installations.
	I. Sequence, coordinate, and integrate installations of electrical materials and equipment for efficient flow of work.
	J. Coordinate the cutting and patching of building components to accommodate the installation of electrical equipment and materials.
	K. Install electrical equipment for compliance with code-required clearances.  Contractor shall be responsible for identification of necessary clearance issues at the time products are submitted for approval.
	L. Coordinate the installation of electrical materials and equipment above ceilings with suspension system, mechanical equipment, piping, ductwork, and other systems and structural components.
	M. Drawings for work under Divisions 26 are diagrammatic and are intended to convey the scope of work and indicate the general arrangement of conduit, boxes, equipment, lighting fixtures, and other work included in the contract.
	1. See details and schedules on drawings and specifications for meanings of abbreviations, additional requirements and information.  Check civil, structural, mechanical, plumbing, and other electrical drawings for scale, space limitations, beams, door...
	2. The Contractor shall install and completely wire all equipment furnished by others (FBO) in accordance with the manufacturer’s wiring diagrams and recommendations, necessary for a complete and operational installation.  Contractor shall verify and ...


	3.2 RECORD DOCUMENTS
	A. Provide Record Documents as required by this Section and Division 1 specifications.
	B. Mark drawings to indicate revisions to conduit size and location, both exterior and interior, actual equipment locations, and concealed equipment dimensioned to column lines or wall face.  Record distribution and branch electrical circuitry, fuse a...
	C. Accurately mark locations of underground and under floor electrical conduits and conductors.  Provide dimensions from fixed points of reference.
	D. Record Change Orders, Supplemental Instructions, or Field Directives, that modify work shown in contract documents, on drawings and in specifications, for inclusion in As-Built markups.

	3.3 OPERATION AND MAINTENANCE DATA
	A. Procedures and requirements for preparation and submittal of maintenance manuals shall be done as required by Division 1.
	B. In addition to the information required by Division 1 specifications, include the following information when requested:
	1. Description of function, normal operating characteristics and limitations, performance curves, engineering data and tests, and complete nomenclature and commercial numbers of all replaceable parts.
	2. Manufacturers’ printed operating procedures to include start-up, break-in, and routine and normal operating instructions.
	3. Maintenance procedures for routine preventative maintenance and trouble-shooting, disassembly, repair, and reassembly, aligning and adjusting instructions.


	3.4 WARRANTIES
	A. Procedures and submittal requirements for warranties shall be done as directed by the Division 1 specifications, and as pertains to specific warranties.  See individual specification sections for warranty requirements that exceed 1 year or are othe...
	B. Compile and assemble warranties specified for Divisions 26 into a file folder labeled for this project.
	C. Provide complete warranty information for each product or equipment item, to include date of beginning of warranty or bond, duration of warranty or bond, and names, addresses, and telephone numbers and procedures for filing a claim and obtaining wa...
	D. Except as modified in individual specification sections:
	1. All materials and workmanship shall be warranted for 1 year.
	2. All warranties begin upon official date of substantial completion, allowing Owner’s beneficial use of the work.
	3. Warranted materials shall be provided with replacement within 30 days of notice of failure to Contractor (or as specifically allowed by Owner’s Representative).
	4. The first year of warranted items shall include materials and labor for replacement/repair and shall be responded to within 10 working days of notice of problem to Contractor.  If the issue is of a severe nature, with the use of the facility at ris...
	5. Warranty material replacements shall not diminish the Owner’s stock of extra items.


	3.5 CLEANING
	A. General requirements for final cleaning shall be done as required by Division 1.
	B. Maintain clean work spaces with daily cleanup of all occupied areas.

	3.6 TESTING
	A. Provide testing and documented results as required by each specification section or applicable codes, laws, and ordinances.
	B. Provide testing and documented results as required by manufacturer(s) for certification or warranty.



	260519 - low-voltage cables conductors
	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. This Section includes the following:
	1. Building wires and cables rated 600 V and less.
	2. Connectors, splices, and terminations rated 600 V and less.


	1.3 DEFINITIONS
	A. NEMA: National Electrical Manufacturers Association.
	B. NRTL:  Nationally Recognized Testing Laboratory.
	C. NETA:  (Inter) National Electrical Testing Agency.

	1.4 SUBMITTALS
	A. Product Data:  For each type of product indicated.
	B. Qualification Data:  For testing agency.
	C. Field quality-control test reports.

	1.5 QUALITY ASSURANCE
	A. Electrical Components, Devices, and Accessories:  Listed and labeled as defined in NFPA 70, Article 100, by a testing agency acceptable to authorities having jurisdiction, and marked for intended use.
	B. Comply with NFPA 70.


	PART 2 -  PRODUCTS
	2.1 CONDUCTORS AND CABLES
	A. Available Manufacturers:  Subject to compliance with requirements, manufacturers offering products that may be incorporated into the Work include, but are not limited to, the following:
	1. Alcan Products Corporation; Alcan Cable Division.
	2. American Insulated Wire Corp.; a Leviton Company.
	3. General Cable Corporation.
	4. Senator Wire & Cable Company.
	5. Southwire Company.

	B. Copper Conductors:  Comply with NEMA WC 70.
	C. Conductor Insulation:  Comply with NEMA WC 70 for Type THHN-THWN.
	D. Metal-clad, Multiconductor Cable:  Not permitted unless specifically noted otherwise, or approved for specific applications.

	2.2 CONNECTORS AND SPLICES
	A. Available Manufacturers:  Subject to compliance with requirements, manufacturers offering products that may be incorporated into the Work include, but are not limited to, the following:
	1. AFC Cable Systems, Inc.
	2. Hubbell Power Systems, Inc.
	3. O-Z/Gedney; EGS Electrical Group LLC.
	4. 3M; Electrical Products Division.
	5. Tyco Electronics Corp.

	B. Description:  Factory-fabricated connectors and splices of size, ampacity rating, material, type, and class for application and service indicated.


	PART 3 -  EXECUTION
	3.1 CONDUCTOR MATERIAL APPLICATIONS
	A. Branch Circuits:  Copper.  Stranded for all conductors.

	3.2 CONDUCTOR INSULATION AND MULTICONDUCTOR CABLE APPLICATIONS AND WIRING METHODS
	A. Exposed Branch Circuits, Including in Crawlspaces:  Type THHN-THWN, single conductors in raceway.
	B. Branch Circuits Concealed in Ceilings, Walls, and Partitions:  Type THHN-THWN, single conductors in raceway.   Metal-clad cable, Type MC cable is not allowed.
	C. Cord Drops and Portable Appliance Connections:  Type SO, hard service cord with stainless-steel, wire-mesh, strain relief device at terminations to suit application.
	D. Class 1 Control Circuits:  Type THHN-THWN, in raceway.
	E. Class 2 Control Circuits:  Type THHN-THWN, in raceway.

	3.3 INSTALLATION OF CONDUCTORS AND CABLES
	A. Conceal cables in finished walls, ceilings, and floors, unless otherwise indicated.
	B. Use manufacturer-approved pulling compound or lubricant where necessary; compound used must not deteriorate conductor or insulation.  Do not exceed manufacturer's recommended maximum pulling tensions and sidewall pressure values.
	C. Use pulling means, including fish tape, cable, rope, and basket-weave wire/cable grips, that will not damage cables or raceway.

	3.4 CONNECTIONS
	A. Tighten electrical connectors and terminals according to manufacturer's published torque-tightening values.  If manufacturer's torque values are not indicated, use those specified in UL 486A and UL 486B.
	B. Make splices and taps that are compatible with conductor material and that possess equivalent or better mechanical strength and insulation ratings than unspliced conductors.
	1. Use oxide inhibitor in each splice and tap conductor for aluminum conductors.

	C. Wiring at Outlets:  Install conductor at each outlet, with at least 6 inches of slack.

	3.5 FIELD QUALITY CONTROL
	A. Perform tests and inspections and prepare test reports.
	B. Tests and Inspections:
	1. Perform each visual and mechanical inspection and electrical test stated in NETA Acceptance Testing Specification.  Certify compliance with test parameters.

	C. Remove and replace malfunctioning units and retest as specified above.



	260523 - control-voltage cables
	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. Section Includes:
	1. Low-voltage control cabling.
	2. Control-circuit conductors.
	3. Identification products.


	1.3 DEFINITIONS
	A. ASTM: American Society for Testing and Materials.
	B. AWG:  American Wire Gauge.
	C. BICSI:  Building Industry Consulting Service International.
	D. EMI:  Electromagnetic interference.
	E. IDC:  Insulation displacement connector.
	F. NECA:  National Electrical Contractors Association.
	G. NFPA:  National Fire Protection Association.
	H. NRTL: Nationally Recognized Testing Laboratory.
	I. PVC:  Polyvinylchloride.
	J. Control/Low Voltage:  As defined in NFPA 70 for circuits and equipment operating at less than 50 V or for remote-control and signaling power-limited circuits.
	K. Open Cabling:  Passing telecommunications cabling through open space (e.g., between the studs of a wall cavity).

	1.4 QUALITY ASSURANCE
	A. Surface-Burning Characteristics:  As determined by testing identical products according to ASTM E 84 by a qualified testing agency.  Identify products with appropriate markings of applicable testing agency.
	1. Flame-Spread Index:  25 or less.
	2. Smoke-Developed Index:  50 or less.

	B. Electrical Components, Devices, and Accessories:  Listed and labeled as defined in NFPA 70, by a qualified testing agency, and marked for intended location and application.

	1.5 DELIVERY, STORAGE, AND HANDLING
	A. Test cables upon receipt at Project site.
	1. Test each low voltage cable for open and short circuits.


	1.6 PROJECT CONDITIONS
	A. Environmental Limitations:  Do not deliver or install cables and connecting materials until wet work in spaces is complete and dry, and temporary HVAC system is operating and maintaining ambient temperature and humidity conditions at occupancy leve...


	PART 2 -  PRODUCTS
	2.1 PATHWAYS
	A. Support of Open Cabling:  NRTL labeled for support of cabling, designed to prevent degradation of cable performance and pinch points that could damage cable.
	B. Conduit and Boxes:  Comply with requirements in Division 26 Section "Raceway and Boxes for Electrical Systems."  Flexible metal conduit shall not be used.
	1. Outlet boxes shall be no smaller than 2 inches wide, 3 inches high, and 2-1/2 inches deep.


	2.2 LOW-VOLTAGE CONTROL CABLE
	A. Plenum-Rated, Paired Cable:  NFPA 70, Type CMP.
	1. Size and configuration as recommended by the manufacturer.
	2. PVC insulation.
	3. PVC jacket.
	4. Flame Resistance:  Comply with NFPA 262.
	5. All cabling shall be furnished and installed per equipment manufacturer’s recommendations.


	2.3 CONTROL-CIRCUIT CONDUCTORS
	A. Class 1 Control Circuits:  Stranded copper, Type THHN-THWN, in raceway, complying with UL 83.
	B. Class 2 Control Circuits:  Stranded copper, Type THHN-THWN, in raceway or power-limited cable, concealed in building finishes, complying with UL 83.
	C. Class 3 Remote-Control and Signal Circuits:  Stranded copper, Type TW or Type TF, complying with UL 83.

	2.4 IDENTIFICATION PRODUCTS
	A. Manufacturers:  Subject to compliance with requirements, provide products by one of the following available manufacturers offering products that may be incorporated into the Work include, but are not limited to, the following:
	1. Brady Corporation.
	2. HellermannTyton.
	3. Kroy LLC.
	4. Panduit Corp.

	B. Comply with UL 969 for a system of labeling materials, including label stocks, laminating adhesives, and inks used by label printers.


	PART 3 -  EXECUTION
	3.1 INSTALLATION OF PATHWAYS
	A. Install manufactured conduit sweeps and long-radius elbows if possible.
	B. Pathway Installation in Equipment Rooms:
	1. Secure conduits to backboard if entering room from overhead.
	2. Extend conduits 3 inches above finished floor.
	3. Install metal conduits with grounding bushings and connect with grounding conductor to grounding system.


	3.2 INSTALLATION OF CONDUCTORS AND CABLES
	A. Comply with NECA 1.
	B. General Requirements for Cabling:
	1. Terminate all conductors; no cable shall contain unterminated elements.  Make terminations only at indicated outlets and terminals.
	2. Cables may not be spliced.  Secure and support cables at intervals not exceeding 60 inches and not more than 6 inches from cabinets, boxes, fittings, outlets, racks, frames, and terminals.
	3. Bundle, lace, and train conductors to terminal points without exceeding manufacturer's limitations on bending radii.
	4. Do not install bruised, kinked, scored, deformed, or abraded cable.  Remove and discard cable if damaged during installation and replace it with new cable.
	5. Pulling Cable:  Comply with BICSI ITSIM, Ch. 4, "Pulling Cable."  Monitor cable pull tensions.

	C. Installation of Control-Circuit Conductors:
	1. Install wiring in raceways.  Comply with requirements specified in Division 26 Section "Raceway and Boxes for Electrical Systems."

	D. Open-Cable Installation:
	1. Install cabling with horizontal and vertical cable guides in telecommunications spaces with terminating hardware and interconnection equipment.
	2. Suspend copper cable not in a wireway or pathway a minimum of 8 inches above ceilings by cable supports not more than 60 inches apart.
	3. Cable shall not be run through structural members or in contact with pipes, ducts, or other potentially damaging items.

	E. Separation from EMI Sources:
	1. Separation between open communications cables or cables in nonmetallic raceways and unshielded power conductors and electrical equipment shall be as follows:
	a. Electrical Equipment Rating Less Than 2 kVA:  A minimum of 5 inches.
	b. Electrical Equipment Rating between 2 and 5 kVA:  A minimum of 12 inches.
	c. Electrical Equipment Rating More Than 5 kVA:  A minimum of 24 inches.

	2. Separation between communications cables in grounded metallic raceways and unshielded power lines or electrical equipment shall be as follows:
	a. Electrical Equipment Rating Less Than 2 kVA:  A minimum of 2-1/2 inches.
	b. Electrical Equipment Rating between 2 and 5 kVA:  A minimum of 6 inches.
	c. Electrical Equipment Rating More Than 5 kVA:  A minimum of 12 inches.

	3. Separation between communications cables in grounded metallic raceways and power lines and electrical equipment located in grounded metallic conduits or enclosures shall be as follows:
	a. Electrical Equipment Rating Less Than 2 kVA:  No requirement.
	b. Electrical Equipment Rating between 2 and 5 kVA:  A minimum of 3 inches.
	c. Electrical Equipment Rating More Than 5 kVA:  A minimum of 6 inches.

	4. Separation between Cables and Electrical Motors and Transformers, 5 kVA or HP and Larger:  A minimum of 48 inches.
	5. Separation between Cables and Fluorescent Fixtures:  A minimum of 5 inches.


	3.3 CONTROL-CIRCUIT CONDUCTORS
	A. Minimum Conductor Sizes:
	1. Class 1 remote-control and signal circuits, No 14 AWG.
	2. Class 2 low-energy, remote-control, and signal circuits, No. 16 AWG.
	3. Class 3 low-energy, remote-control, alarm, and signal circuits, No 12 AWG.
	4. Minimum sizes may be modified if manufacturer’s recommendations are different.


	3.4 FIELD QUALITY CONTROL
	A. Perform tests and inspections.
	B. Tests and Inspections:
	1. Visually inspect cable placement, cable termination, grounding and bonding, equipment and labeling of all components.

	C. End-to-end cabling will be considered defective if it does not pass tests and inspections.



	260526 - grounding and bonding
	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. This Section includes methods and materials for grounding systems and equipment.

	1.3 DEFINITIONS
	A. NETA: (Inter) National Electrical Testing Association
	B. NFPA:  National Fire Protection Association

	1.4 SUBMITTALS
	A. Product Data:  For each type of product indicated.
	B. Operation and Maintenance Data:  For grounding to include the following in emergency, operation, and maintenance manuals:
	1. Instructions for periodic testing and inspection of grounding features at ground rings and grounding connections for separately derived systems based on NETA MTS and NFPA 70B.
	a. Tests shall be to determine if ground resistance or impedance values remain within specified maximums, and instructions shall recommend corrective action if they do not.
	b. Include recommended testing intervals.



	1.5 QUALITY ASSURANCE
	A. Electrical Components, Devices, and Accessories:  Listed and labeled as defined in NFPA 70, Article 100, by a testing agency acceptable to authorities having jurisdiction, and marked for intended use.
	B. Comply with UL 467 for grounding and bonding materials and equipment.


	PART 2 -  PRODUCTS
	2.1 CONNECTORS
	A. Listed and labeled by a nationally recognized testing laboratory acceptable to authorities having jurisdiction for applications in which used, and for specific types, sizes, and combinations of conductors and other items connected.


	PART 3 -  EXECUTION
	3.1 APPLICATIONS
	A. Conductors:  Install stranded conductors unless otherwise indicated.

	3.2 EQUIPMENT GROUNDING
	A. Install insulated equipment grounding conductors with all feeders and branch circuits.
	B. Install insulated equipment grounding conductors with the following items, in addition to those required by NFPA 70:
	1. Feeders and branch circuits.
	2. Lighting circuits.
	3. Receptacle circuits.
	4. Flexible raceway runs.

	C. Install bare copper grounding conductor on wire basket cable tray.



	260529 - hangers and supports for elec
	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. This Section includes the following:
	1. Hangers and supports for electrical equipment and systems.


	1.3 DEFINITIONS
	A. ASTM:  American Society of Testing and Materials.
	B. AWS:  American Welding Society.
	C. EMT:  Electrical metallic tubing.
	D. IMC:  Intermediate Metal Conduit.
	E. MFMA:  Metal Framing Manufacturers Association.
	F. MSS:  Manufacturers Standardization Society.
	G. NECA:  National Electrical Contractors Association.
	H. NFPA:  National Fire Protection Association.
	I. RMC:  Rigid Metal Conduit.
	J. SSPC:  Society for Protective Coatings.

	1.4 PERFORMANCE REQUIREMENTS
	A. Design supports for multiple raceways capable of supporting combined weight of supported systems and its contents.
	B. Design equipment supports capable of supporting combined operating weight of supported equipment and connected systems and components.
	C. Rated Strength:  Adequate in tension, shear, and pullout force to resist maximum loads calculated or imposed for this Project, with a minimum structural safety factor of five times the applied force.

	1.5 SUBMITTALS
	A. Product Data:  For the following:
	1. Steel slotted support systems.


	1.6 QUALITY ASSURANCE
	A. Comply with NFPA 70.


	PART 2 -  PRODUCTS
	2.1 SUPPORT, ANCHORAGE, AND ATTACHMENT COMPONENTS
	A. Steel Slotted Support Systems:  Comply with MFMA-4, factory-fabricated components for field assembly.
	1. Available Manufacturers:  Subject to compliance with requirements, manufacturers offering products that may be incorporated into the Work include, but are not limited to, the following:
	a. Allied Tube & Conduit.
	b. Cooper B-Line, Inc.; a division of Cooper Industries.
	c. ERICO International Corporation.
	d. GS Metals Corp.
	e. Thomas & Betts Corporation.
	f. Unistrut; Tyco International, Ltd.
	g. Wesanco, Inc.

	2. Metallic Coatings:  Hot-dip galvanized after fabrication and applied according to MFMA-4.
	3. Painted Coatings:  Manufacturer's standard painted coating applied according to MFMA-4.
	4. Channel Dimensions:  Selected for applicable load criteria.

	B. Raceway and Cable Supports:  As described in NECA 1 and NECA 101.
	C. Conduit and Cable Support Devices:  Steel and malleable-iron hangers, clamps, and associated fittings, designed for types and sizes of raceway or cable to be supported.
	D. Structural Steel for Fabricated Supports and Restraints:  ASTM A 36/A 36M, steel plates, shapes, and bars; black and galvanized.
	E. Mounting, Anchoring, and Attachment Components:  Items for fastening electrical items or their supports to building surfaces include the following:
	1. Mechanical-Expansion Anchors:  Insert-wedge-type, zinc-coated steel, for use in hardened portland cement concrete with tension, shear, and pullout capacities appropriate for supported loads and building materials in which used.
	a. Available Manufacturers:  Subject to compliance with requirements, manufacturers offering products that may be incorporated into the Work include, but are not limited to, the following:
	1) Cooper B-Line, Inc.; a division of Cooper Industries.
	2) Empire Tool and Manufacturing Co., Inc.
	3) Hilti Inc.
	4) ITW Ramset/Red Head; a division of Illinois Tool Works, Inc.
	5) MKT Fastening, LLC.


	2. Concrete Inserts:  Steel or malleable-iron, slotted support system units similar to MSS Type 18; complying with MFMA-4 or MSS SP-58.
	3. Clamps for Attachment to Steel Structural Elements:  MSS SP-58, type suitable for attached structural element.
	4. Through Bolts:  Structural type, hex head, and high strength.  Comply with ASTM A 325.
	5. Toggle Bolts:  All-steel springhead type.
	6. Hanger Rods:  Threaded steel.


	2.2 FABRICATED METAL EQUIPMENT SUPPORT ASSEMBLIES
	A. Description:  Welded or bolted, structural-steel shapes, shop or field fabricated to fit dimensions of supported equipment.


	PART 3 -  EXECUTION
	3.1 APPLICATION
	A. Comply with NECA 1 and NECA 101 for application of hangers and supports for electrical equipment and systems except if requirements in this Section are stricter.
	B. Maximum Support Spacing and Minimum Hanger Rod Size for Raceway:  Space supports for EMT as scheduled in NECA 1, where its Table 1 lists maximum spacings less than stated in NFPA 70.  Minimum rod size shall be 1/4 inch in diameter.
	C. Multiple Raceways or Cables:  Install trapeze-type supports fabricated with steel slotted or other support system, sized so capacity can be increased by at least 25 percent in future without exceeding specified design load limits.
	1. Secure raceways and cables to these supports with two-bolt conduit clamps, single-bolt conduit clamps, or single-bolt conduit clamps using spring friction action for retention in support channel.

	D. Spring-steel clamps designed for supporting single conduits without bolts may be used for 1-1/2-inch and smaller raceways serving branch circuits and communication systems above suspended ceilings and for fastening raceways to trapeze supports.

	3.2 SUPPORT INSTALLATION
	A. Comply with NECA 1 and NECA 101 for installation requirements except as specified in this Article.
	B. Raceway Support Methods:  In addition to methods described in NECA 1, EMT, IMC, and RMC may be supported by openings through structure members, as permitted in NFPA 70.
	C. Strength of Support Assemblies:  Where not indicated, select sizes of components so strength will be adequate to carry present and future static loads within specified loading limits.  Minimum static design load used for strength determination shal...
	D. Mounting and Anchorage of Surface-Mounted Equipment and Components:  Anchor and fasten electrical items and their supports to building structural elements by the following methods unless otherwise indicated by code:
	1. To Wood:  Fasten with lag screws or through bolts.
	2. To New Concrete:  Bolt to concrete inserts.
	3. To Masonry:  Approved toggle-type bolts on hollow masonry units and expansion anchor fasteners on solid masonry units.
	4. To Existing Concrete:  Expansion anchor fasteners.
	5. To Steel:  Welded threaded studs complying with AWS D1.1/D1.1M, with lock washers and nuts, Beam clamps (MSS Type 19, 21, 23, 25, or 27) complying with MSS SP-69, or Spring-tension clamps.
	6. To Light Steel:  Sheet metal screws.
	7. Items Mounted on Hollow Walls and Nonstructural Building Surfaces:  Mount cabinets, panelboards, disconnect switches, control enclosures, pull and junction boxes, transformers, and other devices on slotted-channel racks attached to substrate.

	E. Drill holes for expansion anchors in concrete at locations and to depths that avoid reinforcing bars.

	3.3 INSTALLATION OF FABRICATED METAL SUPPORTS
	A. Cut, fit, and place miscellaneous metal supports accurately in location, alignment, and elevation to support and anchor electrical materials and equipment.
	B. Field Welding:  Comply with AWS D1.1/D1.1M.

	3.4 PAINTING
	A. Touchup:  Clean field welds and abraded areas of shop paint.  Paint exposed areas immediately after erecting hangers and supports.  Use same materials as used for shop painting.  Comply with SSPC-PA 1 requirements for touching up field-painted surf...
	1. Apply paint by brush or spray to provide minimum dry film thickness of 2.0 mils.

	B. Touchup:  Comply with requirements in painting Sections for cleaning and touchup painting of field welds, bolted connections, and abraded areas of shop paint on miscellaneous metal.
	C. Galvanized Surfaces:  Clean welds, bolted connections, and abraded areas and apply galvanizing-repair paint to comply with ASTM A 780.



	260533 - raceway and boxes
	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. This Section includes raceways, fittings, boxes, enclosures, cable tray, and cabinets for electrical wiring and cables.

	1.3 DEFINITIONS
	A. EMT:  Electrical metallic tubing.
	B. FMC:  Flexible metal conduit.
	C. IMC: Intermediate metal conduit.
	D. LFMC:  Liquid-tight flexible metal conduit.

	1.4 QUALITY ASSURANCE
	A. Electrical Components, Devices, and Accessories:  Listed and labeled as defined in NFPA 70, Article 100, by a testing agency acceptable to authorities having jurisdiction, and marked for intended use.
	B. Comply with NFPA 70.


	PART 2 -  PRODUCTS
	2.1 METAL CONDUIT AND TUBING
	A. Available Manufacturers:  Subject to compliance with requirements, manufacturers offering products that may be incorporated into the Work include, but are not limited to, the following:
	1. AFC Cable Systems, Inc.
	2. Alflex Inc.
	3. Allied Tube & Conduit; a Tyco International Ltd. Co.
	4. Anamet Electrical, Inc.; Anaconda Metal Hose.
	5. Electri-Flex Co.
	6. Manhattan/CDT/Cole-Flex.
	7. Maverick Tube Corporation.
	8. O-Z Gedney; a unit of General Signal.
	9. Wheatland Tube Company.

	B. Rigid Steel Conduit:  ANSI C80.1.
	C. IMC:  ANSI C80.6.
	D. EMT:  ANSI C80.3.
	E. FMC:  Zinc-coated steel or aluminum.
	F. LFMC:  Flexible steel conduit with PVC jacket.
	G. Fittings for Conduit (Including all Types of Flexible and Liquid-tight), EMT, and Cable:  NEMA FB 1; listed for type and size raceway with which used, and for application and environment in which installed.
	1. Conduit Fittings for Hazardous (Classified) Locations:  Comply with UL 886.
	2. Fittings for EMT:  Steel, set-screw or compression type.


	2.2 NONMETALLIC CONDUIT AND TUBING
	A. Manufacturers:  Subject to compliance with requirements, provide products by one of the following:
	1. AFC Cable Systems, Inc.
	2. Anamet Electrical, Inc.; Anaconda Metal Hose.
	3. CANTEX Inc.
	4. CertainTeed Corp.; Pipe & Plastics Group.
	5. Condux International, Inc.
	6. Electri-Flex Co.
	7. Lamson & Sessions; Carlon Electrical Products.
	8. Manhattan/CDT/Cole-Flex.
	9. RACO; Hubbell Co.
	10. Thomas & Betts Corp.

	B. RNC:  NEMA TC2, Type EPC-40-PVC, unless otherwise indicated.
	C. Fittings for RNC: NEMA TC 3; match to conduit or tubing type and material.

	2.3 METAL WIREWAYS
	A. Available Manufacturers:  Subject to compliance with requirements, manufacturers offering products that may be incorporated into the Work include, but are not limited to, the following:
	1. Cooper B-Line, Inc.
	2. Hoffman.
	3. Legrand-Wiremold.
	4. Square D; Schneider Electric.

	B. Description:  Sheet metal sized and shaped as indicated, NEMA 250, Type 1, unless otherwise indicated.
	C. Fittings and Accessories:  Include couplings, offsets, elbows, expansion joints, adapters, hold-down straps, end caps, and other fittings to match and mate with wireways as required for complete system.
	D. Wireway Covers:  Screw-cover type unless specifically noted otherwise on the drawings.
	E. Finish:  Manufacturer's standard enamel finish.

	2.4 SURFACE RACEWAYS
	A. Manufacturers:  Subject to compliance with requirements, provide products by one of the following:
	1. Hubbell
	2. Panduit
	3. Thomas & Betts Corp.
	4. Wiremold Company; Legrand.

	B. Surface metal raceways:  Galvanized steel with snap-on covers.  Manufacturer’s standard enamel finish color with final field applied paint color selected by Owner to match mounting surface.
	C. In Labs: Provide high capacity divided surface metal wireway with stainless steel base, cover, corners, and device mounting plates.

	2.5 WIRE-MESH CABLE TRAY
	A. Manufacturers: Subject to compliance with requirements, provide products by one of the following:
	1. Cablofil - Legrand
	2. Flextray - Eaton
	3. Hubbell
	4. MonoMesh - MonoSystems
	5. MP Husky
	6. MegaSnake Series - Snaketray

	B. Description:
	1. Galvanized steel wire mesh complying with NEMA VE 1.
	2. Minimum 2” usable depth.
	3. Width; as indicated on drawings.
	4. Manufacturer’s standard 10’ or 12’ section lengths.  Field modified for shorter sections.
	5. Minimum 200 lb concentrated load capacity with 1.5 safety factor
	6. Bolted splice plates.

	C. Accessories:
	1. Wall mounting brackets
	2. Suspension hangers
	3. Corner and T fittings
	4. Splice clamps
	5. Water fall cable drops


	2.6 BOXES, ENCLOSURES, AND CABINETS
	A. Available Manufacturers:  Subject to compliance with requirements, manufacturers offering products that may be incorporated into the Work include, but are not limited to, the following:
	1. Cooper Crouse-Hinds; Div. of Cooper Industries, Inc.
	2. EGS/Appleton Electric.
	3. Erickson Electrical Equipment Company.
	4. Hoffman.
	5. Hubbell Incorporated; Killark Electric Manufacturing Co. Division.
	6. O-Z/Gedney; a unit of General Signal.
	7. RACO; a Hubbell Company.
	8. Robroy Industries, Inc.; Enclosure Division.
	9. Scott Fetzer Co.; Adalet Division.
	10. Spring City Electrical Manufacturing Company.
	11. Thomas & Betts Corporation.
	12. Walker Systems, Inc.; Wiremold Company (The).
	13. Woodhead, Daniel Company; Woodhead Industries, Inc. Subsidiary.

	B. Sheet Metal Outlet and Device Boxes:  NEMA OS 1.
	C. Small Sheet Metal Pull and Junction Boxes:  NEMA OS 1.
	D. Hinged-Cover Enclosures:  NEMA 250, Type 1, with continuous-hinge cover with flush latch, unless otherwise indicated.
	1. Metal Enclosures:  Steel, finished inside and out with manufacturer's standard enamel.



	PART 3 -  EXECUTION
	3.1 RACEWAY APPLICATION
	A. Outdoors:  Apply raceway products as specified below, unless otherwise indicated:
	1. Exposed Conduit:  Schedule 40 Polyvinylchloride (PVC) unless otherwise noted.
	2. Boxes and Enclosures, Aboveground:  NEMA 250, Type 3R.
	3. Underground Conduit: Schedule 40 Polyvinylchloride (PVC) unless schedule 80 is specifically noted or otherwise required.  Conduit shall convert to RMC/IMC prior to exiting to above grade at exposed locations.

	B. Comply with the following indoor applications, unless otherwise indicated:
	1. Exposed, Not Subject to Physical Damage:  EMT.
	2. Exposed, Not Subject to Severe Physical Damage:  EMT.
	4. Raceways for Communications Cable in Spaces Used for Environmental Air:  EMT.
	5. Raceways for Concealed General-Purpose Distribution of Low-Voltage and Communications Cable:  EMT.
	6. Boxes and Enclosures:  NEMA 250, Type 1, except use NEMA 250, Type 4, nonmetallic in damp or wet locations.

	C. Minimum Raceway Size:  3/4-inch trade size.
	D. Raceway Fittings:  Compatible with raceways and suitable for use and location.
	1. Rigid and Intermediate Steel Conduit:  Use threaded rigid steel conduit fittings, unless otherwise indicated.
	2. EMT:  Steel compression or set screw.


	3.2 INSTALLATION
	A. Comply with NECA 1 for installation requirements applicable to products specified in Part 2 except where requirements on Drawings or in this Article are stricter.
	B. Keep raceways at least 6 inches away from parallel runs of flues and steam or hot-water pipes.  Install horizontal raceway runs above water and steam piping.
	C. Complete raceway installation before starting conductor installation.
	D. Arrange stub-ups so curved portions of bends are not visible above the finished slab.
	E. Install no more than the equivalent of three 90-degree bends in any conduit run except for communications conduits, for which fewer bends are allowed.
	F. Conceal conduit and EMT within finished walls, CMU, ceilings, and floors, unless otherwise indicated.
	G. Install pull wires in empty raceways.  Use polypropylene or monofilament plastic line with not less than 200-lb tensile strength.  Leave at least 12 inches of slack at each end of pull wire.
	H. Flexible Conduit Connections:  Use maximum of 72 inches of flexible conduit for recessed and semi-recessed lighting fixtures, equipment subject to vibration, noise transmission, or movement; and for transformers and motors.
	1. Use LFMC in all exposed applications in this scope of work where the conduit is exposed.

	I. Cable tray:
	1.  Mount above suspended acoustical ceilings, or exposed where no ceilings are present.
	2. Contractor shall coordinate exact locations and routes with other trades prior to final order of materials to avoid interference with ducts, piping, conduits, ceiling suspensions, structure, etc.
	3. Use fire stop materials for fire rated partition penetrations that are removable/replaceable.
	4. All sharp edges and burrs shall be removed with special attention paid to locations of field cuts.
	5. Coordinate installation with other trades to maintain access for installation and removal of cabling.
	6. Provide continuous #6 bare copper ground wire with clamp connections on each section and corner fitting.


	3.3 PROTECTION
	A. Provide final protection and maintain conditions that ensure coatings, finishes, and cabinets are without damage or deterioration at time of Substantial Completion.
	1. Repair damage to galvanized finishes with zinc-rich paint recommended by manufacturer.
	2. Repair damage to paint finishes with matching touchup coating recommended by manufacturer.




	260544 - sleeves and sleeve seals for electrical raceways and cabling
	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. Section Includes:
	1. Sleeves for raceway and cable penetration of non-fire-rated construction walls and floors.
	2. Sleeve-seal systems.
	3. Sleeve-seal fittings.
	4. Grout.
	5. Silicone sealants.


	1.3 ACTION SUBMITTALS
	A. Product Data: For each type of product.


	PART 2 -  PRODUCTS
	2.1 SLEEVES
	A. Wall Sleeves:
	1. Steel Pipe Sleeves: ASTM A 53/A 53M, Type E, Grade B, Schedule 40, zinc coated, plain ends.

	B. Sleeves for Conduits Penetrating Non-Fire-Rated Gypsum Board Assemblies: Galvanized-steel sheet; 0.0239-inch minimum thickness; round tube closed with welded longitudinal joint, with tabs for screw-fastening the sleeve to the board.
	C. Sleeves for Rectangular Openings:
	1. Material: Galvanized sheet steel.
	2. Minimum Metal Thickness:
	a. For sleeve cross-section rectangle perimeter less than 50 inches and with no side larger than 16 inches, thickness shall be 0.052 inch.
	b. For sleeve cross-section rectangle perimeter 50 inches or more and one or more sides larger than 16 inches, thickness shall be 0.138 inch.



	2.2 SLEEVE-SEAL SYSTEMS
	A. Description: Modular sealing device, designed for field assembly, to fill annular space between sleeve and raceway or cable.
	1. Manufacturers: Subject to compliance with requirements, provide products by one of the following:
	a. Advance Products & Systems, Inc.
	b. CALPICO, Inc.
	c. Metraflex Company (The).
	d. Pipeline Seal and Insulator, Inc.
	e. Proco Products, Inc.

	2. Sealing Elements:  EPDM rubber interlocking links shaped to fit surface of pipe. Include type and number required for pipe material and size of pipe.
	3. Pressure Plates:  Stainless steel.
	4. Connecting Bolts and Nuts:  Stainless steel of length required to secure pressure plates to sealing elements.


	2.3 SLEEVE-SEAL FITTINGS
	A. Description: Manufactured plastic, sleeve-type, waterstop assembly made for embedding in concrete slab or wall. Unit shall have plastic or rubber waterstop collar with center opening to match piping OD.
	1. Manufacturers: Subject to compliance with requirements, provide products by the following:
	a. HOLDRITE.



	2.4 GROUT
	A. Description: Nonshrink; recommended for interior and exterior sealing openings in non-fire-rated walls or floors.
	B. Standard: ASTM C 1107/C 1107M, Grade B, post-hardening and volume-adjusting, dry, hydraulic-cement grout.
	C. Design Mix: 5000-psi, 28-day compressive strength.
	D. Packaging: Premixed and factory packaged.

	2.5 SILICONE SEALANTS
	A. Silicone Sealants: Single-component, silicone-based, neutral-curing elastomeric sealants of grade indicated below.
	1. Grade: Pourable (self-leveling) formulation for openings in floors and other horizontal surfaces that are not fire rated.

	B. Silicone Foams: Multicomponent, silicone-based liquid elastomers that, when mixed, expand and cure in place to produce a flexible, non-shrinking foam.


	PART 3 -  EXECUTION
	3.1 SLEEVE INSTALLATION FOR NON-FIRE-RATED ELECTRICAL PENETRATIONS
	A. Comply with NECA 1.
	B. Comply with NEMA VE 2 for cable tray and cable penetrations.
	C. Sleeves for Conduits Penetrating Above-Grade Non-Fire-Rated Concrete and Masonry-Unit Floors and Walls:
	1. Interior Penetrations of Non-Fire-Rated Walls and Floors:
	a. Seal annular space between sleeve and raceway or cable, using joint sealant appropriate for size, depth, and location of joint. Comply with requirements in Section 07 92 00 "Joint Sealants."
	b. Seal space outside of sleeves with mortar or grout. Pack sealing material solidly between sleeve and wall so no voids remain. Tool exposed surfaces smooth; protect material while curing.

	2. Use pipe sleeves unless penetration arrangement requires rectangular sleeved opening.
	3. Size pipe sleeves to provide 1/4-inch annular clear space between sleeve and raceway or cable unless sleeve seal is to be installed.
	4. Install sleeves for wall penetrations unless core-drilled holes or formed openings are used. Install sleeves during erection of walls. Cut sleeves to length for mounting flush with both surfaces of walls. Deburr after cutting.
	5. Install sleeves for floor penetrations. Extend sleeves installed in floors 2 inches above finished floor level. Install sleeves during erection of floors.

	D. Sleeves for Conduits Penetrating Non-Fire-Rated Gypsum Board Assemblies:
	1. Use circular metal sleeves unless penetration arrangement requires rectangular sleeved opening.
	2. Seal space outside of sleeves with approved joint compound for gypsum board assemblies.

	E. Roof-Penetration Sleeves: Seal penetration of individual raceways and cables with flexible boot-type flashing units applied in coordination with roofing work.
	F. Aboveground, Exterior-Wall Penetrations: Seal penetrations using steel pipe sleeves and mechanical sleeve seals. Select sleeve size to allow for 1-inch annular clear space between pipe and sleeve for installing mechanical sleeve seals.
	G. Underground, Exterior-Wall and Floor Penetrations: Install cast-iron pipe sleeves. Size sleeves to allow for 1-inch annular clear space between raceway or cable and sleeve for installing sleeve-seal system.

	3.2 SLEEVE-SEAL-SYSTEM INSTALLATION
	A. Install sleeve-seal systems in sleeves in exterior concrete walls and slabs-on-grade at raceway entries into building.
	B. Install type and number of sealing elements recommended by manufacturer for raceway or cable material and size. Position raceway or cable in center of sleeve. Assemble mechanical sleeve seals and install in annular space between raceway or cable an...

	3.3 SLEEVE-SEAL-FITTING INSTALLATION
	A. Install sleeve-seal fittings in new walls and slabs as they are constructed.
	B. Assemble fitting components of length to be flush with both surfaces of concrete slabs and walls. Position waterstop flange to be centered in concrete slab or wall.
	C. Secure nailing flanges to concrete forms.
	D. Using grout, seal the space around outside of sleeve-seal fittings.



	260553 - id for elec
	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. This Section includes the following:
	1. Identification for raceway.
	2. Identification for conductors and communication and control cable.
	3. Equipment identification labels.
	4. Wiring Device circuit labels.
	5. Miscellaneous identification products.


	1.3 QUALITY ASSURANCE
	A. Comply with NFPA 70.
	B. Comply with 29 CFR 1910.145.

	1.4 COORDINATION
	A. Coordinate identification names, abbreviations, colors, and other features with requirements in the Contract Documents, Shop Drawings, manufacturer's wiring diagrams, and the Operation and Maintenance Manual, and with those required by codes, stand...
	B. Coordinate installation of identifying devices with completion of covering and painting of surfaces where devices are to be applied.
	C. Coordinate installation of identifying devices with location of access panels and doors.
	D. Install identifying devices before installing acoustical ceilings and similar concealment.


	PART 2 -  PRODUCTS
	2.1 EQUIPMENT IDENTIFICATION LABELS
	A. Self-Adhesive, Engraved, Laminated Acrylic or Melamine Label:  Adhesive backed, with white letters on a dark-gray background.  Minimum letter height shall be 1/2 inch.

	2.2 MISCELLANEOUS IDENTIFICATION PRODUCTS
	A. Cable Ties:  Fungus-inert, self-extinguishing, 1-piece, self-locking, Type 6/6 nylon cable ties.
	1. Minimum Width:  3/16 inch.
	2. Tensile Strength:  50 lb, minimum.
	3. Temperature Range:  Minus 40 to plus 185 deg F.
	4. Color:  Black, except where used for color-coding.

	B. Fasteners for Labels and Signs:  Self-tapping, stainless-steel screws or stainless-steel machine screws with nuts and flat and lock washers.
	2.3 WIRING DEVICE LABELS
	A. Embossed clear adhesive tape with 1/4" high, black lettering with circuit number and panel identification for electrical devices (receptacles and switches).  Labels shall be located on the face of the device cover plate, unless noted otherwise.
	B. All labels shall be machine printed.
	2.4  RACEWAY IDENTIFICATION
	A. Factory applied color coating for EMT where used for specific power distribution and low-voltage systems identified on drawings.


	PART 3 -  EXECUTION
	3.1 APPLICATION
	A. Accessible Raceways of Auxiliary Systems:  Identify the following systems with color-coded, factory applied color coating/tint for EMT, and self-adhesive vinyl tape applied in bands for other raceway types:
	1. Fire Alarm System:  Red.
	2. Data System:  Blue.
	3. Control Wiring: White.
	4. Life Safety/Emergency power systems: Yellow.
	5. Fiber Optic cables: Orange.

	B. Power-Circuit Conductor Identification:  For primary and secondary conductors No.  1/0 AWG and larger in vaults, pull and junction boxes, manholes, and handholes use color-coding conductor tape marker tape.  Identify source and circuit number of ea...
	C. Branch-Circuit Conductor Identification:  Where there are conductors for more than three branch circuits in same junction or pull box, use color-coding conductor tape.  Identify each ungrounded conductor according to source and circuit number.
	D. Equipment Identification Labels:  On each unit of equipment, install unique designation label that is consistent with wiring diagrams, schedules, and Operation and Maintenance Manual.  Apply labels to disconnect switches and protection equipment, c...
	1. Labeling Instructions:
	a. Indoor Equipment:  Self-adhesive, engraved, laminated acrylic or melamine label.  Unless otherwise indicated, provide a single line of text with 1/2-inch- high letters on 1-1/2-inch- high label; where 2 lines of text are required, use labels 2 inch...
	b. Elevated Components:  Increase sizes of labels and letters to those appropriate for viewing from the floor.

	2. Equipment to Be Labeled:
	a. Panelboards, electrical cabinets, and enclosures.
	b. Remote-controlled switches, dimmer modules, and control devices.


	E. Electrical panel identification engraved labels shall include source information to comply with NFPA 70 – 408.4, in the form “FF-XXX”, where “FF” indicates “Fed From” and “XXX” indicates the feeder source panel, switchboard, transformer, or other p...
	F. Electrical panel circuit directories:
	1. Directories shall be replaced in each panel where circuits or circuit load information has changed.
	2. Directories shall be machine printed.  Handwritten versions are not acceptable.
	3. Directory load information shall be specific enough to meet requirements of NEC 408.4.
	4. Contractor shall not use panel schedules furnished with drawings, as these are considered insufficient in detail.
	5. Directories shall identify each single-pole breaker space as a separate number. (A 2-pole breaker takes up two numbered spaces; a 3-pole breaker takes three numbered spaces.)


	3.2 INSTALLATION
	A. Verify identity of each item before installing identification products.
	B. Location:  Install identification materials and devices at locations for most convenient viewing without interference with operation and maintenance of equipment.
	C. Apply identification devices to surfaces that require finish after completing finish work.
	D. Self-Adhesive Identification Products:  Clean surfaces before application, using materials and methods recommended by manufacturer of identification device.
	E. System Identification Color Banding for Raceways and Cables:  Each color band shall completely encircle cable or conduit.  Place adjacent bands of two-color markings in contact, side by side.  Locate bands at changes in direction, at penetrations o...
	F. Color-Coding for Phase and Voltage Level Identification, 600 V and Less:  Use the colors listed below for ungrounded service, feeder, and branch-circuit conductors.
	1. Color shall be factory applied or, for sizes larger than No. 10 AWG if authorities having jurisdiction permit, field applied.
	2. Colors for 208/120-V Circuits:
	a. Phase A:  Black.
	b. Phase B:  Red.
	c. Phase C:  Blue.

	3. Field-Applied, Color-Coding Conductor Tape:  Apply in half-lapped turns for a minimum distance of 6 inches from terminal points and in boxes where splices or taps are made.  Apply last two turns of tape with no tension to prevent possible unwinding...




	260923 - lighting controls
	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. This Section includes the following lighting control devices:
	1. Indoor occupancy sensors.


	1.3 DEFINITIONS
	A. LED:  Light-emitting diode.
	B. PIR:  Passive infrared.

	1.4 SUBMITTALS
	A. Product Data:  For each type of product indicated.
	B. Shop Drawings:  Show installation details for occupancy and light-level sensors.
	1. Interconnection diagrams showing field-installed wiring.

	C. Operation and Maintenance Data:  For each type of product to include in emergency, operation, and maintenance manuals.

	1.5 QUALITY ASSURANCE
	A. Electrical Components, Devices, and Accessories:  Listed and labeled as defined in NFPA 70, Article 100, by a testing agency acceptable to authorities having jurisdiction, and marked for intended use.

	1.6 COORDINATION
	A. Coordinate layout and installation of ceiling-mounted devices with other construction that penetrates ceilings or is supported by them, including light fixtures, HVAC equipment, smoke detectors, fire-suppression system, and partition assemblies.


	PART 2 -  PRODUCTS
	2.1 INDOOR OCCUPANCY SENSORS
	A. Basis-of-Design Product:  Subject to compliance with requirements, provide the product indicated on Drawings.
	B. General Description:  Wall- or ceiling-mounting, solid-state units with a separate relay unit.
	1. Operation:  Unless otherwise indicated, turn lights on when covered area is occupied and off when unoccupied; with a time delay for turning lights off, adjustable over a minimum range of 1 to 15 minutes.
	2. Sensor Output:  Contacts rated to operate the connected relay, complying with UL 773A.  Sensor shall be powered from the relay unit.
	3. Relay Unit:  Dry contacts rated for 20-A ballast load at 120- and 277-V ac, for 13-A tungsten at 120-V ac, and for 1 hp at 120-V ac.  Power supply to sensor shall be 24-V dc, 150-mA, Class 2 power source as defined by NFPA 70.
	4. Mounting:
	a. Sensor:  Suitable for mounting in any position on a standard outlet box.
	b. Relay:  Externally mounted through a 1/2-inch knockout in a standard electrical enclosure, located above accessible ceiling, where present.
	c. Time-Delay and Sensitivity Adjustments:  Recessed and concealed behind hinged door.

	5. Indicator:  LED, to show when motion is being detected during testing and normal operation of the sensor.
	6. Bypass Switch:  Override the on function in case of sensor failure.
	7. Automatic Light-Level Sensor:  Adjustable from 2 to 200 fc; keep lighting off when selected lighting level is present.

	C. PIR Type:  Ceiling mounting; detect occupancy by sensing a combination of heat and movement in area of coverage.
	1. Detector Sensitivity:  Detect occurrences of 6-inch- minimum movement of any portion of a human body that presents a target of not less than 36 sq. in..
	2. Detection Coverage (Room):  Detect occupancy anywhere in a circular area of 1000 sq. ft. when mounted on a 96-inch- high ceiling.
	3. Detection Coverage (Corridor):  Detect occupancy within 90 feet when mounted on a 10-foot- high ceiling.

	D. Ultrasonic Type:  Ceiling mounting; detect occupancy by sensing a change in pattern of reflected ultrasonic energy in area of coverage.
	1. Detector Sensitivity:  Detect a person of average size and weight moving not less than 12 inches in either a horizontal or a vertical manner at an approximate speed of 12 inches/s.
	2. Detection Coverage (Small Room):  Detect occupancy anywhere within a circular area of 600 sq. ft. when mounted on a 96-inch- high ceiling.
	3. Detection Coverage (Standard Room):  Detect occupancy anywhere within a circular area of 1000 sq. ft. when mounted on a 96-inch- high ceiling.
	4. Detection Coverage (Large Room):  Detect occupancy anywhere within a circular area of 2000 sq. ft. when mounted on a 96-inch- high ceiling.
	5. Detection Coverage (Corridor):  Detect occupancy anywhere within 90 feet when mounted on a 10-foot- high ceiling in a corridor not wider than 14 feet.

	E. Dual-Technology Type:  Ceiling mounting; detect occupancy by using a combination of PIR and ultrasonic detection methods in area of coverage.  Particular technology or combination of technologies that controls on-off functions shall be selectable i...
	1. Sensitivity Adjustment:  Separate for each sensing technology.
	2. Detector Sensitivity:  Detect occurrences of 6-inch- minimum movement of any portion of a human body that presents a target of not less than 36 sq. in., and detect a person of average size and weight moving not less than 12 inches in either a horiz...
	3. Detection Coverage (Standard Room):  Detect occupancy anywhere within a circular area of 1000 sq. ft. when mounted on a 96-inch- high ceiling.


	2.2 CONDUCTORS AND CABLES
	A. Power Wiring to Supply Side of Remote-Control Power Sources:  Not smaller than No. 12 AWG.  Comply with requirements in Division 26 Section "Low-Voltage Electrical Power Conductors and Cables."
	B. Classes 2 and 3 Control Cable:  Multiconductor cable with stranded-copper conductors not smaller than No.  18 AWG or as specifically required by the manufacturer.
	C. Class 1 Control Cable:  Multiconductor cable with stranded-copper conductors not smaller than No.  14 AWG or as specifically required by the manufacturer.


	PART 3 -  EXECUTION
	3.1 SENSOR INSTALLATION
	A. Install and aim sensors in locations to achieve not less than 90 percent coverage of areas indicated.  Do not exceed coverage limits specified in manufacturer's written instructions.

	3.2 WIRING INSTALLATION
	A. Wiring within Enclosures:  Comply with NECA 1.  Separate power-limited and nonpower-limited conductors according to conductor manufacturer's written instructions.
	B. Size conductors according to lighting control device manufacturer's written instructions, unless otherwise indicated.
	C. Splices, Taps, and Terminations:  Make connections only on numbered terminal strips in junction, pull, and outlet boxes; terminal cabinets; and equipment enclosures.

	3.3 FIELD QUALITY CONTROL
	A. Perform the following field tests and inspections and prepare test reports:
	1. After installing sensors, and after electrical circuitry has been energized, adjust and test for compliance with requirements.
	2. Operational Test:  Verify operation of each lighting control device, and adjust time delays.

	B. Lighting control devices that fail tests and inspections are defective work.

	3.4 ADJUSTING
	A. Occupancy Adjustments:  When requested within 12 months of date of Substantial Completion, provide on-site assistance in adjusting sensors to suit occupied conditions.  Provide up to two visits to Project for this purpose.



	262416 - panelboards
	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. Section Includes:
	1. Distribution panelboards.
	2. Lighting and appliance branch-circuit panelboards.


	1.3 SUBMITTALS
	A. Product Data:  For each type of panelboard, switching and overcurrent protective device, transient voltage suppression device, accessory, and component indicated.  Include dimensions and manufacturers' technical data on features, performance, elect...
	B. Shop Drawings:  For each panelboard and related equipment.
	1. Include dimensioned plans, elevations, sections, and details.  Show tabulations of installed devices, equipment features, and ratings.
	2. Detail enclosure types and details for types other than NEMA 250, Type 1.
	3. Detail bus configuration, current, and voltage ratings.
	4. Short-circuit current rating of panelboards and overcurrent protective devices.
	5. Detail features, characteristics, ratings, and factory settings of individual overcurrent protective devices and auxiliary components.
	6. Include wiring diagrams for power, signal, and control wiring.

	C. Panelboard Schedules:  For installation in panelboards.  Submit final versions after load balancing.
	D. Operation and Maintenance Data:  For panelboards and components to include in emergency, operation, and maintenance manuals.
	1. Manufacturer's written instructions for testing and adjusting overcurrent protective devices.
	2. Time-current curves, including selectable ranges for each type of overcurrent protective device that allows adjustments.


	1.4 QUALITY ASSURANCE
	A. Source Limitations:  Obtain panelboards, overcurrent protective devices, components, and accessories from single source from single manufacturer.
	B. Product Selection for Restricted Space:  Drawings indicate maximum dimensions for panelboards including clearances between panelboards and adjacent surfaces and other items.  Comply with indicated maximum dimensions.
	C. Electrical Components, Devices, and Accessories:  Listed and labeled as defined in NFPA 70, by a qualified testing agency, and marked for intended location and application.
	D. Comply with NEMA PB 1.
	E. Comply with NFPA 70.

	1.5 DELIVERY, STORAGE, AND HANDLING
	A. Remove loose packing and flammable materials from inside panelboards; install temporary electric heating (250 W per panelboard) to prevent condensation.
	B. Handle and prepare panelboards for installation according to NECA 407 and NEMA PB 1.

	1.6 COORDINATION
	A. Coordinate layout and installation of panelboards and components with other construction that penetrates walls or is supported by them, including electrical and other types of equipment, raceways, piping, encumbrances to workspace clearance require...

	1.7 EXTRA MATERIALS
	A. Furnish extra materials that match products installed and that are packaged with protective covering for storage and identified with labels describing contents.
	1. Keys:  Two spares for each type of panelboard cabinet lock.



	PART 2 -  PRODUCTS
	2.1 GENERAL REQUIREMENTS FOR PANELBOARDS
	A. Enclosures:  Flush- and surface-mounted cabinets.
	1. Rated for environmental conditions at installed location.
	a. Indoor Dry and Clean Locations:  NEMA 250, Type 1.
	b. Indoor Locations Subject to Dust, Falling Dirt, and Dripping Noncorrosive Liquids:  NEMA 250, Type 12.

	2. Hinged Front Cover:  Entire front trim hinged to box and with standard door within hinged trim cover (door-in-door).
	3. Finishes:
	a. Panels and Trim:  Steel factory finished immediately after cleaning and pretreating with manufacturer's standard two-coat, baked-on finish consisting of prime coat and thermosetting topcoat.
	b. Back Boxes:  Galvanized steel.

	4. Directory Card:  Inside panelboard door, mounted in transparent card holder.

	B. Incoming Mains Location:  As required for each specific instance.  Field verify prior to order.
	C. Phase, Neutral, and Ground Buses:
	1. Material:  Hard-drawn copper, 98 percent conductivity.
	2. Equipment Ground Bus:  Adequate for feeder and branch-circuit equipment grounding conductors; bonded to box.

	D. Conductor Connectors:  Suitable for use with conductor material and sizes.
	1. Material:  Hard-drawn copper, 98 percent conductivity.
	2. Main and Neutral Lugs:  Mechanical type.
	3. Ground Lugs and Bus-Configured Terminators:  Mechanical type.

	E. Future Devices:  Mounting brackets, bus connections, filler plates, and necessary appurtenances required for future installation of devices.
	F. Panelboard Short-Circuit Current Rating:  Fully rated to interrupt symmetrical short-circuit current available at terminals.

	2.2 DISTRIBUTION PANELBOARDS
	A. Basis-of-Design Product:  Subject to compliance with requirements, provide products indicated on Drawings.
	B. Panelboards:  NEMA PB 1, power and feeder distribution type.
	C. Doors:  Secured with vault-type latch with tumbler lock; keyed alike.
	1. For doors more than 36 inches high, provide two latches, keyed alike.

	D. Mains:  As indicated on the drawings.
	E. Branch Overcurrent Protective Devices for Circuit-Breaker Frame Sizes 125 A and Smaller:  Bolt-on circuit breakers.
	F. Branch Overcurrent Protective Devices for Circuit-Breaker Frame Sizes Larger Than 125 A:  Bolt-on circuit breakers; plug-in circuit breakers where individual positive-locking device requires mechanical release for removal.

	2.3 LIGHTING AND APPLIANCE BRANCH-CIRCUIT PANELBOARDS
	A. Basis-of-Design Product:  Subject to compliance with requirements, provide products indicated on Drawings.
	B. Panelboards:  NEMA PB 1, lighting and appliance branch-circuit type.
	C. Mains:  As indicated on the drawings.
	D. Branch Overcurrent Protective Devices:  Bolt-on circuit breakers, replaceable without disturbing adjacent units.
	E. Doors:  Concealed hinges; secured with flush latch with tumbler lock; keyed alike.

	2.4 DISCONNECTING AND OVERCURRENT PROTECTIVE DEVICES
	A. Basis-of-Design Product:  Subject to compliance with requirements, provide product indicated on Drawings.
	B. Molded-Case Circuit Breaker (MCCB):  Comply with UL 489, with interrupting capacity to meet available fault currents.
	1. Thermal-Magnetic Circuit Breakers:  Inverse time-current element for low-level overloads, and instantaneous magnetic trip element for short circuits.  Adjustable magnetic trip setting for circuit-breaker frame sizes 250 A and larger.



	PART 3 -  EXECUTION
	3.1 EXAMINATION
	A. Receive, inspect, handle, and store panelboards according to NECA 407 and NEMA PB 1.1.
	B. Examine panelboards before installation.  Reject panelboards that are damaged or rusted or have been subjected to water saturation.
	C. Examine elements and surfaces to receive panelboards for compliance with installation tolerances and other conditions affecting performance of the Work.
	D. Proceed with installation only after unsatisfactory conditions have been corrected.

	3.2 INSTALLATION
	A. Install panelboards and accessories according to NECA 407 and NEMA PB 1.1.
	B. Temporary Lifting Provisions:  Remove temporary lifting eyes, channels, and brackets and temporary blocking of moving parts from panelboards.
	C. Mount top of trim 90 inches above finished floor unless otherwise indicated.
	D. Mount panelboard cabinet plumb and rigid without distortion of box.  Mount recessed panelboards with fronts uniformly flush with wall finish and mating with back box.
	E. Install overcurrent protective devices and controllers not already factory installed.
	F. Install filler plates in unused spaces.
	G. Stub four 1-inch empty conduits from panelboard into accessible ceiling space or space designated to be ceiling space in the future.
	H. Arrange conductors in gutters into groups and bundle and wrap with wire ties after completing load balancing.
	I. Comply with NECA 1.

	3.3 IDENTIFICATION
	A. Identify field-installed conductors, interconnecting wiring, and components; provide warning signs complying with Division 26 Section "Identification for Electrical Systems."
	B. Create a directory to indicate installed circuit loads after balancing panelboard loads;
	1. Incorporate Owner's room designations.  Obtain approval before installing.
	2. Use a computer or typewriter to create directory; handwritten directories are not acceptable.
	3. Leave locations of spare breakers or panel spaces blank.  Indicate spare breaker locations in pencil.
	4. For existing panelboards: Revise identification of breakers or switches to indicate modifications to loads, circuit uses, or to correct inaccuracies found.
	5. Directory circuit identifications shall comply with NEC 408.4.  Panel schedules furnished on drawings shall not be considered sufficient.

	C.   Spaces in new panelboards shall be identified as follows:
	1. Each single pole space shall have a separate identification.
	2. Example: The left side of a 42-space panelboard shall use odd numbers 1-41, in descending order, from top to bottom. The right side of the panelboard shall use even numbers 2-42, in descending order, from top to bottom.
	3. Multi-pole breakers or spaces shall use numbers from all spaces occupied (i.e. a 2-pole space or breaker shall be identified using both single pole spaces taken up).  Multi-pole breakers and spaces shall not be identified using a single number.
	4. Circuits with emergency loads shall be marked with highlighter type marker.
	5. Circuits with fire alarm equipment loads shall have red handle lock device.

	D. Panelboard Nameplates:
	1. Label each panelboard with a nameplate complying with requirements for identification specified in Division 26 Section "Identification for Electrical Systems" and in drawing details.
	2. Include power source on panelboard nameplate to satisfy requirement of NEC 408.4.

	E. Distribution Panelboard Device Nameplates:
	1. Label each branch circuit device in distribution panelboards with a nameplate complying with requirements for identification specified in Division 26 Section "Identification for Electrical Systems" and in drawing details.
	2. Include power source on panelboard nameplate to satisfy requirement of NEC 408.4.


	3.4 FIELD QUALITY CONTROL
	A. Perform tests and inspections.
	B. Acceptance Testing Preparation:
	1. Test insulation resistance for each panelboard bus, component, connecting supply, feeder, and control circuit.
	2. Test continuity of each circuit.

	C. Tests and Inspections:
	1. Perform each visual and mechanical inspection and electrical test stated in NETA Acceptance Testing Specification.  Certify compliance with test parameters.
	2. Correct malfunctioning units on-site, where possible, and retest to demonstrate compliance; otherwise, replace with new units and retest.

	D. Panelboards will be considered defective if they do not pass tests and inspections.
	E. Prepare test and inspection reports, including a certified report that identifies panelboards included and that describes scanning results.  Include notation of deficiencies detected, remedial action taken, and observations after remedial action.

	3.5 ADJUSTING
	A. Adjust moving parts and operable components to function smoothly, and lubricate as recommended by manufacturer.
	B. Set field-adjustable circuit-breaker trip ranges.
	C. Load Balancing:  After Substantial Completion, but not more than 60 days after Final Acceptance, measure load balancing and make circuit changes.
	1. Measure as directed during period of normal system loading.
	2. Perform load-balancing circuit changes outside normal occupancy/working schedule of the facility and at time directed.  Avoid disrupting critical 24-hour services such as fax machines and on-line data processing, computing, transmitting, and receiv...
	3. After circuit changes, recheck loads during normal load period.  Record all load readings before and after changes and submit test records.
	4. Tolerance:  Difference exceeding 20 percent between phase loads, within a panelboard, is not acceptable.  Rebalance and recheck as necessary to meet this minimum requirement.




	262726 - wiring devices
	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. This Section includes the following:
	1. Receptacles, receptacles with integral GFCI, and associated device plates.
	2. Wall-switches.


	1.3 DEFINITIONS
	A. EMI:  Electromagnetic interference.
	B. GFCI:  Ground-fault circuit interrupter.
	C. NEMA:  National Electrical Manufacturers Association.
	D. NFPA:  National Fire Protection Association.
	E. Pigtail:  Short lead used to connect a device to a branch-circuit conductor.

	1.4 SUBMITTALS
	A. Product Data:  For each type of product indicated.
	B. Samples:  When requested, one for each type of device and wall plate specified, in each color specified.
	C. Operation and Maintenance Data:  For wiring devices to include in all manufacturers' packing label warnings and instruction manuals that include labeling conditions.

	1.5 QUALITY ASSURANCE
	A. Source Limitations:  Obtain each type of wiring device and associated wall plate through one source, from a single manufacturer.  Insofar as they are available, obtain all wiring devices and associated wall plates from a single manufacturer and one...
	B. Electrical Components, Devices, and Accessories:  Listed and labeled as defined in NFPA 70, Article 100, by a testing agency acceptable to authorities having jurisdiction, and marked for intended use.
	C. Comply with NFPA 70.

	1.6 COORDINATION
	A. Receptacles for Owner-Furnished Equipment:  Match plug configurations.
	1. Cord and Plug Sets:  Match equipment requirements.



	PART 2 -  PRODUCTS
	2.1 MANUFACTURERS
	A. Manufacturers' Names:  As indicated on the drawings.

	2.2 STRAIGHT BLADE RECEPTACLES
	A. Convenience Receptacles, Specification Grade, Tamper Resistant, 125 V, 20 A:  Comply with NEMA WD 1, NEMA WD 6 configuration 5-20R, and UL 498.

	2.3 GFCI RECEPTACLES
	A. General Description:  Specification grade, Tamper Resistant, Straight blade, feed-through type.  Comply with NEMA WD 1, NEMA WD 6, UL 498, and UL 943, Class A, and include indicator light that is lighted when device is tripped.
	B. Duplex GFCI Convenience Receptacles, 125 V, 20 A:

	2.4 CORD AND PLUG SETS
	A. Description:  Match voltage and current ratings and number of conductors to requirements of equipment being connected.
	1. Cord:  Rubber-insulated, stranded-copper conductors, with Type SOW-A jacket; with green-insulated grounding conductor and equipment-rating ampacity plus a minimum of 30 percent.
	2. Plug:  Nylon body and integral cable-clamping jaws.  Match cord and receptacle type for connection.


	2.5 WALL PLATES
	A. Single and combination types to match corresponding wiring devices.
	1. Plate-Securing Screws:  Metal with head color to match plate finish.
	2. Material for Finished Spaces:  Stainless Steel.
	3. Material for Unfinished Spaces:  Galvanized steel.
	4. Material for Damp Locations:  Thermoplastic with spring-loaded lift cover, and listed and labeled for use in "wet locations."
	5. Material for Vandal Resistant locations:  Minimum 11 gauge cold-rolled steel with steel backplate.


	2.6 FINISHES
	A. Color:  Wiring device catalog numbers do not designate device color.
	1. Wiring Devices Connected to Normal Power System:  White (verified with Architect prior to ordering).



	PART 3 -  EXECUTION
	3.1 INSTALLATION
	A. Comply with NECA 1, including the mounting heights listed in that standard, unless otherwise noted.
	B. Coordination with Other Trades:
	1. Take steps to ensure that devices and their boxes are protected.  Do not place wall finish materials over device boxes and do not cut holes for boxes with routers that are guided by riding against outside of the boxes.
	2. Keep outlet boxes free of plaster, drywall joint compound, mortar, cement, concrete, dust, paint, and other material that may contaminate the raceway system, conductors, and cables.
	3. Install device boxes in brick or block walls so that the cover plate does not cross a joint unless the joint is troweled flush with the face of the wall.
	4. Install wiring devices after all wall preparation, including painting, is complete.

	C. Conductors:
	1. Do not strip insulation from conductors until just before they are spliced or terminated on devices.
	2. Strip insulation evenly around the conductor using tools designed for the purpose.  Avoid scoring or nicking of solid wire or cutting strands from stranded wire.
	3. The length of free conductors at outlets for devices shall meet provisions of NFPA 70, Article 300, without pigtails.
	4. Existing Conductors:
	a. Cut back and pigtail or replace all damaged conductors.
	b. Straighten conductors that remain and remove corrosion and foreign matter.
	c. Pigtailing existing conductors is permitted provided the outlet box is large enough.


	D. Device Installation:
	1. Replace all devices that have been in temporary use during construction or that show signs that they were installed before building finishing operations were complete.
	2. Keep each wiring device in its package or otherwise protected until it is time to connect conductors.
	3. Do not remove surface protection, such as plastic film and smudge covers, until the last possible moment.
	4. Connect devices to branch circuits using pigtails that are not less than 6 inches in length.
	5. When there is a choice, use side wiring with binding-head screw terminals.  Wrap solid conductor tightly clockwise, 2/3 to 3/4 of the way around terminal screw.
	6. Use a torque screwdriver when a torque is recommended or required by the manufacturer.
	7. When conductors larger than No. 12 AWG are installed on 15- or 20-A circuits, splice No. 12 AWG pigtails for device connections.
	8. Tighten unused terminal screws on the device.
	9. When mounting into metal boxes, remove the fiber or plastic washers used to hold device mounting screws in yokes, allowing metal-to-metal contact.

	E. Receptacle Orientation:
	1. Install ground pin of vertically mounted receptacles up, and on horizontally mounted receptacles to the right.

	F. Device Plates:  Do not use oversized or extra-deep plates.  Repair wall finishes and remount outlet boxes when standard device plates do not fit flush or do not cover rough wall opening.
	G. Arrangement of Devices:  Unless otherwise indicated, mount flush, with long dimension vertical and with grounding terminal of receptacles on top.  Group adjacent switches under single, multi-gang wall plates.
	H. Adjust locations of floor service outlets and service poles to suit arrangement of partitions and furnishings.

	3.2 IDENTIFICATION
	A. Comply with Division 26 Section "Identification for Electrical Systems.
	1. Receptacles:  Identify panelboard and circuit number from which served.  Use machine lettered black letters with a clear background on face of plate, and durable wire markers or tags inside outlet boxes.


	3.3 FIELD QUALITY CONTROL
	A. Perform tests and inspections and prepare test reports.
	1. Test Instruments:  Use instruments that comply with UL 1436.
	2. Test Instrument for Convenience Receptacles:  Digital wiring analyzer with digital readout or illuminated LED indicators of measurement.

	B. Tests for Convenience Receptacles:
	1. Line Voltage:  Acceptable range is 105 to 132 V.
	2. Percent Voltage Drop under 15-A Load:  A value of 6 percent or higher is not acceptable.
	3. Ground Impedance:  Values of up to 2 ohms are acceptable.
	4. GFCI Trip:  Test for tripping values specified in UL 1436 and UL 943.
	5. Using the test plug, verify that the device and its outlet box are securely mounted.
	6. The tests shall be diagnostic, indicating damaged conductors, high resistance at the circuit breaker, poor connections, inadequate fault current path, defective devices, or similar problems.  Correct circuit conditions, remove malfunctioning units,...




	262816 - disconnects-breakers
	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. Section Includes:
	1. Non-fusible switches.
	2. Enclosures.


	1.3 DEFINITIONS
	A. NC:  Normally closed.
	B. NO:  Normally open.
	C. SPDT:  Single pole, double throw.

	1.4 SUBMITTALS
	A. Shop Drawings:  For enclosed switches and circuit breakers.  Include plans, elevations, sections, details, and attachments to other work.
	1. Wiring Diagrams:  For power, signal, and control wiring.

	B. Operation and Maintenance Data:  For enclosed switches and circuit breakers to include in emergency, operation, and maintenance manuals.  In addition to items specified in Division 01 Section "Operation and Maintenance Data," include the following:
	1. Manufacturer's written instructions for testing and adjusting enclosed switches and circuit breakers.


	1.5 QUALITY ASSURANCE
	A. Source Limitations:  Obtain enclosed switches and circuit breakers, overcurrent protective devices, components, and accessories, within same product category, from single source from single manufacturer.
	B. Product Selection for Restricted Space:  Drawings indicate maximum dimensions for enclosed switches and circuit breakers, including clearances between enclosures, and adjacent surfaces and other items.  Comply with indicated maximum dimensions.
	C. Electrical Components, Devices, and Accessories:  Listed and labeled as defined in NFPA 70, by a qualified testing agency, and marked for intended location and application.
	D. Comply with NFPA 70.

	1.6 PROJECT CONDITIONS
	A. Environmental Limitations:  Rate equipment for continuous operation under the following conditions unless otherwise indicated:
	1. Ambient Temperature:  Not less than minus 22 deg F and not exceeding 104 deg F.
	2. Altitude:  Not exceeding 6600 feet.


	1.7 COORDINATION
	A. Coordinate layout and installation of switches, circuit breakers, and components with equipment served and adjacent surfaces.  Maintain required workspace clearances and required clearances for equipment access doors and panels.


	PART 2 -  PRODUCTS
	2.1 NON-FUSIBLE SWITCHES
	A. Type HD, Heavy Duty, Single Throw, 600-V ac, 1200 A and Smaller:  UL 98 and NEMA KS 1, horsepower rated, lockable handle with capability to accept three padlocks, and interlocked with cover in closed position.
	B. Accessories:
	1. Equipment Ground Kit:  Internally mounted and labeled for copper and aluminum ground conductors.
	2. Lugs:  Mechanical type, suitable for number, size, and conductor material.


	2.2 ENCLOSURES
	A. Enclosed Switches and Circuit Breakers:  NEMA AB 1, NEMA KS 1, NEMA 250, and UL 50, to comply with environmental conditions at installed location.
	1. Indoor, Dry and Clean Locations:  NEMA 250, Type 1.
	2. Outdoor Locations:  NEMA 250, Type 3R.
	3. Other Wet or Damp, Indoor Locations:  NEMA 250, Type 4.
	4. Indoor Locations Subject to Dust, Falling Dirt, and Dripping Noncorrosive Liquids:  NEMA 250, Type 12.



	PART 3 -  EXECUTION
	3.1 EXAMINATION
	A. Examine elements and surfaces to receive enclosed switches and circuit breakers for compliance with installation tolerances and other conditions affecting performance of the Work.
	B. Proceed with installation only after unsatisfactory conditions have been corrected.

	3.2 INSTALLATION
	A. Install individual wall-mounted switches and circuit breakers with tops at uniform height unless otherwise indicated.
	B. Install exterior roof mounted switches and circuit breakers on adjacent wall (within 6’) or on strut support near equipment being served.
	C. Temporary Lifting Provisions:  Remove temporary lifting eyes, channels, and brackets and temporary blocking of moving parts from enclosures and components.
	D. Install fuses in fusible devices.
	E. Comply with NECA 1.

	3.3 IDENTIFICATION
	A. Comply with requirements in Division 26 Section "Identification for Electrical Systems."
	1. Identify field-installed conductors, interconnecting wiring, and components; provide warning signs.
	2. Label each enclosure with engraved metal or laminated-plastic nameplate.


	3.4 FIELD QUALITY CONTROL
	A. Perform tests and inspections.
	1. Test insulation resistance for each enclosed switch and circuit breaker, component, connecting supply, feeder, and control circuit.
	2. Test continuity of each circuit.

	B. Tests and Inspections:
	1. Perform each visual and mechanical inspection and electrical test stated in NETA Acceptance Testing Specification.  Certify compliance with test parameters.
	2. Correct malfunctioning units on-site, where possible, and retest to demonstrate compliance; otherwise, replace with new units and retest.
	3. Test and adjust controls, remote monitoring, and safeties.  Replace damaged and malfunctioning controls and equipment.

	C. Enclosed switches and circuit breakers will be considered defective if they do not pass tests and inspections.

	3.5 ADJUSTING
	A. Adjust moving parts and operable components to function smoothly and lubricate as recommended by manufacturer.



	262913 - enclosed controllers
	PART 1 -  GENERAL
	1.1 SUMMARY
	A. This Section includes ac, enclosed controllers rated 600 V and less, of the following types:
	1. Across-the-line, manual and magnetic controllers.


	1.2 SUBMITTALS
	A. Product Data:  For each type of enclosed controller.  Include dimensions and manufacturer's technical data on features, performance, electrical characteristics, ratings, and finishes.
	B. Shop Drawings:  For each enclosed controller.
	1. Include dimensioned plans, elevations, sections, and details, including required clearances and service space around equipment.  Show tabulations of installed devices, equipment features, and ratings.  Include the following:
	a. Each installed unit's type and details.
	b. Nameplate legends.
	c. Short-circuit current rating of integrated unit.
	d. Listed and labeled for series rating of overcurrent protective devices in combination controllers by an NRTL acceptable to authorities having jurisdiction.
	e. Features, characteristics, ratings, and factory settings of individual overcurrent protective devices in combination controllers.

	2. Wiring Diagrams:  Power, signal, and control wiring.

	C. Field quality-control test reports.
	D. Operation and Maintenance Data:  For enclosed controllers to include in emergency, operation, and maintenance manuals.  In addition to items specified in Division 01 Section "Operation and Maintenance Data," include the following:
	1. Routine maintenance requirements for enclosed controllers and all installed components.

	E. Load-Current and Overload-Relay Heater List:  Compile after motors have been installed and arrange to demonstrate that selection of heaters suits actual motor nameplate full-load currents.

	1.3 QUALITY ASSURANCE
	A. Source Limitations:  Obtain enclosed controllers of a single type through one source from a single manufacturer.
	B. Electrical Components, Devices, and Accessories:  Listed and labeled as defined in NFPA 70, Article 100, by a testing agency acceptable to authorities having jurisdiction, and marked for intended use.
	C. Comply with NFPA 70.
	D. Product Selection for Restricted Space:  Drawings indicate maximum dimensions for enclosed controllers, minimum clearances between enclosed controllers, and for adjacent surfaces and other items.  Comply with indicated maximum dimensions and cleara...

	1.4 DELIVERY, STORAGE, AND HANDLING
	A. Store enclosed controllers indoors in clean, dry space with uniform temperature to prevent condensation.  Protect enclosed controllers from exposure to dirt, fumes, water, corrosive substances, and physical damage.
	B. If stored in areas subject to weather, cover enclosed controllers to protect them from weather, dirt, dust, corrosive substances, and physical damage.  Remove loose packing and flammable materials from inside controllers; install electric heating o...

	1.5 PROJECT CONDITIONS
	A. Interruption of Existing Electrical Service:  Do not interrupt electrical service to facilities occupied by Owner or others unless permitted under the following conditions and then only after arranging to provide temporary electrical service accord...
	1. Notify Construction Manager no fewer than two days in advance of proposed interruption of electrical service.
	2. Indicate method of providing temporary utilities.
	3. Do not proceed with interruption of electrical service without Construction Manager's written permission.


	1.6 COORDINATION
	A. Coordinate layout and installation of enclosed controllers with other construction including conduit, piping, equipment, and adjacent surfaces.  Maintain required workspace clearances and required clearances for equipment access doors and panels.
	B. Coordinate features of enclosed controllers and accessory devices with pilot devices and control circuits to which they connect.
	C. Coordinate features, accessories, and functions of each enclosed controller with ratings and characteristics of supply circuit, motor, required control sequence, and duty cycle of motor and load.


	PART 2 -  PRODUCTS
	2.1 ACROSS-THE-LINE ENCLOSED CONTROLLERS
	A. Manual Controller:  NEMA ICS 2, general purpose, Class A, with "quick-make, quick-break" toggle or pushbutton action, and marked to show whether unit is "OFF," "ON," or "TRIPPED."
	1. Overload Relay:  Ambient-compensated type with inverse-time-current characteristics and NEMA ICS 2, Class 10 tripping characteristics.  Relays shall have heaters and sensors in each phase, matched to nameplate, full-load current of specific motor t...

	B. Magnetic Controller:  NEMA ICS 2, Class A, full voltage, non-reversing, across the line, unless otherwise indicated.
	1. Control Circuit:  120 V or 24 V; obtained from integral control power transformer with a control power transformer of sufficient capacity to operate connected pilot, indicating and control devices, plus 100 percent spare capacity.  Control voltage ...
	2. Overload:  Bi-metal sized based on the motor nameplate the device is protecting.


	2.2 ENCLOSURES
	A. Description:  Flush- or surface-mounting cabinets as indicated.  NEMA 250.
	1. Type 1 enclosure for typical indoor installations
	2. Type 12 enclosure for typical indoor installations where mounted adjacent to pumps, boilers, or other fluid containing equipment or environments of high dirt or grease/oil concentrations.
	3. Type 3R enclosure for typical exterior installations.
	4. Type 4X enclosure for typical washdown areas or corrosive atmosphere.


	2.3 ACCESSORIES
	A. Devices shall be factory installed in controller enclosure, unless otherwise indicated.

	2.4 FACTORY FINISHES
	A. Finish:  Manufacturer's standard paint applied to factory-assembled and -tested enclosed controllers before shipping.


	PART 3 -  EXECUTION
	3.1 EXAMINATION
	A. Examine areas and surfaces to receive enclosed controllers for compliance with requirements, installation tolerances, and other conditions affecting performance.
	1. Proceed with installation only after unsatisfactory conditions have been corrected.


	3.2 APPLICATIONS
	A. Select features of each enclosed controller to coordinate with ratings and characteristics of supply circuit and motor; required control sequence; duty cycle of motor, controller, and load; and configuration of pilot device and control circuit affe...
	B. Select horsepower rating of controllers to suit motor controlled.

	3.3 IDENTIFICATION
	A. Identify enclosed controller, components, and control wiring according to Division 26 Section "Identification for Electrical Systems."



	263213_fl - packaged engine gensets
	265100 - interior lighting
	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. Section Includes:

	1.3 DEFINITIONS
	A. CCT: Correlated color temperature.
	B. CRI: Color-rendering index.
	C. LER: Luminaire efficacy rating.
	D. Lumen: Measured output of lamp and luminaire, or both.
	E. Luminaire: Complete lighting fixture, including ballast housing if provided.

	1.4 ACTION SUBMITTALS
	A. Product Data: For each type of lighting fixture, arranged in order of fixture designation. Include data on features, accessories, finishes, and the following:
	B. Installation instructions.

	1.5 INFORMATIONAL SUBMITTALS
	A. Coordination Drawings: Reflected ceiling plan(s) and other details, drawn to scale, on which the following items are shown and coordinated with each other, using input from installers of the items involved:
	a. Air outlets and inlets.
	b. Speakers.
	c. Sprinklers.
	d. Smoke and fire detectors.
	e. Occupancy sensors.
	f. Access panels.

	B. Qualification Data: For qualified agencies providing photometric data for lighting fixtures.

	1.6 CLOSEOUT SUBMITTALS
	A. Operation and Maintenance Data: For lighting equipment and fixtures to include in emergency, operation, and maintenance manuals.

	1.7 MAINTENANCE MATERIAL SUBMITTALS
	A. Furnish extra materials that match products installed and that are packaged with protective covering for storage and identified with labels describing contents.

	1.8 QUALITY ASSURANCE
	A. Electrical Components, Devices, and Accessories: Listed and labeled as defined in NFPA 70, by a qualified testing agency, and marked for intended location and application.
	B. Comply with NFPA 70.

	1.9 COORDINATION
	A. Coordinate layout and installation of lighting fixtures and suspension system with other construction that penetrates ceilings or is supported by them, including HVAC equipment, fire-suppression system, and partition assemblies.


	PART 2 -  PRODUCTS
	2.1 MANUFACTURERS
	A. Products: Subject to compliance with requirements, provide product indicated on Drawings.

	2.2 GENERAL REQUIREMENTS FOR LIGHTING FIXTURES AND COMPONENTS
	A. Recessed Fixtures: Comply with NEMA LE 4 for ceiling compatibility for recessed fixtures.
	B. Metal Parts: Free of burrs and sharp corners and edges.
	C. Sheet Metal Components: Steel unless otherwise indicated. Form and support to prevent warping and sagging.
	D. Doors, Frames, and Other Internal Access: Smooth operating, free of light leakage under operating conditions, and designed to permit repair without use of tools. Designed to prevent doors, frames, lenses, diffusers, and other components from fallin...
	E. Diffusers:
	a. UV stabilized.


	2.3 LIGHTING FIXTURE SUPPORT COMPONENTS
	A. Comply with Section 260529 "Hangers and Supports for Electrical Systems" for channel- and angle-iron supports, and nonmetallic channel and angle supports.
	B. Wires: ASTM A 641/A 641M, Class 3, soft temper, zinc-coated steel, 12 gauge.


	PART 3 -  EXECUTION
	3.1 INSTALLATION
	A. Lighting fixtures:
	B. Temporary Lighting: If it is necessary, and approved by Architect, to use permanent luminaires for temporary lighting, install and energize the minimum number of luminaires necessary. When construction is sufficiently complete, remove the temporary...
	C. Connect wiring according to Section 260519 "Low-Voltage Electrical Power Conductors and Cables."

	3.2 IDENTIFICATION
	A. Install labels with panel and circuit numbers on concealed junction and outlet boxes. Comply with requirements for identification specified in Section 260553 "Identification for Electrical Systems."

	3.3 FIELD QUALITY CONTROL
	A. Prepare a written report of tests, inspections, observations, and verifications indicating and interpreting results. If adjustments are made to lighting system, retest to demonstrate compliance with standards.

	3.4 STARTUP SERVICE
	A. Burn-in all LED drivers that require specific aging period to operate properly, prior to occupancy by Owner.
	B. Test all fixtures with dimming controls for proper operation and control device compatibility.



	265600_fl - exterior lighting
	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. This Section includes the following:
	1. Exterior luminaires with LED’s and drivers.
	2. Luminaire-mounted photoelectric relays.
	3. Poles and accessories.
	4. Luminaire lowering devices.

	B. Related Sections include the following:
	1. Division 26 Section "Interior Lighting" for exterior luminaires normally mounted on exterior surfaces of buildings.


	1.3 DEFINITIONS
	A. CRI:  Color-rendering index.
	B. Luminaire:  Complete lighting fixture, including LED light engine.
	C. Pole:  Luminaire support structure, including tower used for large area illumination.
	D. Standard:  Same definition as "Pole" above.

	1.4 STRUCTURAL ANALYSIS CRITERIA FOR POLE SELECTION
	A. Dead Load:  Weight of luminaire and its horizontal and vertical supports, lowering devices, and supporting structure, applied as stated in AASHTO LTS-4.
	B. Live Load:  Single load of 500 lbf, distributed as stated in AASHTO LTS-4.
	C. Ice Load:  Load of 3 lbf/sq. ft., applied as stated in AASHTO LTS-4.
	D. Wind Load:  Pressure of wind on pole and luminaire, calculated and applied as stated in AASHTO LTS-4.
	1. Wind speed for calculating wind load for poles 50 feet or less in height is 110 mph.


	1.5 SUBMITTALS
	A. Product Data:  For each luminaire, pole, and support component, arranged in order of lighting unit designation.  Include data on features, accessories, finishes, and the following:
	1. Physical description of luminaire, including materials, dimensions, effective projected area, and verification of indicated parameters.
	2. Details of attaching luminaires and accessories.
	3. Details of installation and construction.
	4. Luminaire materials.
	5. Photometric data based on laboratory tests of each luminaire type, complete with indicated, drivers, and accessories.
	a. For indicated luminaires, photometric data shall be certified by a qualified independent testing agency.  Photometric data for remaining luminaires shall be certified by manufacturer.
	b. Photometric data shall be certified by manufacturer's laboratory with a current accreditation under the National Voluntary Laboratory Accreditation Program for Energy Efficient Lighting Products.

	6. Photoelectric relays.
	7. Drivers, including energy-efficiency data.
	8. LED’s, including life, output, and energy-efficiency data.
	9. Materials, dimensions, and finishes of poles.
	10. Means of attaching luminaires to supports, and indication that attachment is suitable for components involved.
	11. Anchor bolts for poles.
	12. Manufactured pole foundations.

	B. Shop Drawings:
	1. Anchor-bolt templates keyed to specific poles and certified by manufacturer.
	2. Design calculations, certified by a qualified professional engineer, indicating strength of screw foundations and soil conditions on which they are based.
	3. Wiring Diagrams:  Power and control wiring.

	C. Pole and Support Component Certificates:  Signed by manufacturers of poles, certifying that products are designed for indicated load requirements in AASHTO LTS-4 and that load imposed by luminaire has been included in design.
	D. Qualification Data:  For agencies providing photometric data for lighting fixtures.
	E. Field quality-control test reports.
	F. Operation and Maintenance Data:  For luminaires and poles to include in emergency, operation, and maintenance manuals.
	G. Warranty:  Special warranty specified in this Section.

	1.6 QUALITY ASSURANCE
	A. Luminaire Photometric Data Testing Laboratory Qualifications:  Provided by manufacturers' laboratories that are accredited under the National Volunteer Laboratory Accreditation Program for Energy Efficient Lighting Products.
	B. Luminaire Photometric Data Testing Laboratory Qualifications:  Provided by an independent agency, with the experience and capability to conduct the testing indicated, that is an NRTL as defined by OSHA in 29 CFR 1910.7.
	C. Electrical Components, Devices, and Accessories:  Listed and labeled as defined in NFPA 70, Article 100, by a testing agency acceptable to authorities having jurisdiction, and marked for intended use.
	D. Comply with IEEE C2, "National Electrical Safety Code."
	E. Comply with NFPA 70.

	1.7 DELIVERY, STORAGE, AND HANDLING
	A. Package aluminum poles for shipping according to ASTM B 660.
	B. Store poles on decay-resistant-treated skids at least 12 inches above grade and vegetation.  Support poles to prevent distortion and arrange to provide free air circulation.
	C. Retain factory-applied pole wrappings on metal poles until right before pole installation.  For poles with nonmetallic finishes, handle with web fabric straps.

	1.8 WARRANTY
	A. Special Warranty:  Manufacturer's standard form in which manufacturer agrees to repair or replace products that fail in materials or workmanship; that corrode; or that fade, stain, perforate, erode, or chalk due to effects of weather or solar radia...
	1. Warranty Period for Luminaires:  Five years from date of Substantial Completion.
	2. Warranty Period for Metal Corrosion:  Five years from date of Substantial Completion.
	3. Warranty Period for Color Retention:  Five years from date of Substantial Completion.
	4. Warranty Period for LED Engines:  Replace fuses that fail within 5 years from date of Substantial Completion.
	5. Warranty Period for Poles:  Repair or replace lighting poles and standards that fail in finish, materials, and workmanship within manufacturer's standard warranty period, but not less than five years from date of Substantial Completion.



	PART 2 -  PRODUCTS
	2.1 MANUFACTURERS
	A. Basis of Design Product:  The design of each item of exterior luminaire and its support is based on the product named on the drawings.  Subject to compliance with requirements, provide either the named product or a comparable product by one of the ...

	2.2 LUMINAIRES, GENERAL REQUIREMENTS
	A. Luminaires shall comply with UL 1598 and be listed and labeled for installation in wet locations by an NRTL acceptable to authorities having jurisdiction.
	B. Comply with IESNA RP-8 for parameters of lateral light distribution patterns indicated for luminaires.
	C. Metal Parts:  Free of burrs and sharp corners and edges.
	D. Sheet Metal Components:  Corrosion-resistant aluminum, unless otherwise indicated.  Form and support to prevent warping and sagging.
	E. Housings:  Rigidly formed, weather- and light-tight enclosures that will not warp, sag, or deform in use.  Provide filter/breather for enclosed luminaires.
	F. Doors, Frames, and Other Internal Access:  Smooth operating, free of light leakage under operating conditions, and designed to permit repair without use of tools.  Designed to prevent doors, frames, lenses, diffusers, and other components from fall...
	G. Exposed Hardware Material:  Stainless steel.
	H. Plastic Parts:  High resistance to yellowing and other changes due to aging, exposure to heat, and UV radiation.
	I. Light Shields:  Metal baffles, factory installed and field adjustable, arranged to block light distribution to indicated portion of normally illuminated area or field.
	J. Reflecting surfaces shall have minimum reflectance as follows, unless otherwise indicated:
	1. White Surfaces:  85 percent.
	2. Specular Surfaces:  83 percent.
	3. Diffusing Specular Surfaces:  75 percent.

	K. Lenses and Refractors Gaskets:  Use heat- and aging-resistant resilient gaskets to seal and cushion lenses and refractors in luminaire doors.
	L. Luminaire Finish:  Manufacturer's standard paint applied to factory-assembled and -tested luminaire before shipping.  Where indicated, match finish process and color of pole or support materials.
	M. Factory-Applied Finish for Aluminum Luminaires:  Comply with NAAMM's "Metal Finishes Manual for Architectural and Metal Products" for recommendations for applying and designating finishes.
	1. Finish designations prefixed by AA comply with the system established by the Aluminum Association for designating aluminum finishes.
	2. Natural Satin Finish:  Provide fine, directional, medium satin polish (AA-M32); buff complying with AA-M20; and seal aluminum surfaces with clear, hard-coat wax.
	3. Class I, Clear Anodic Finish:  AA-M32C22A41 (Mechanical Finish:  medium satin; Chemical Finish:  etched, medium matte; Anodic Coating:  Architectural Class I, clear coating 0.018 mm or thicker) complying with AAMA 611.
	4. Class I, Color Anodic Finish:  AA-M32C22A42/A44 (Mechanical Finish:  medium satin; Chemical Finish:  etched, medium matte; Anodic Coating:  Architectural Class I, integrally colored or electrolytically deposited color coating 0.018 mm or thicker) c...
	a. Color:  As selected by Architect from manufacturer’s full range.



	2.3 POLES AND SUPPORT COMPONENTS, GENERAL REQUIREMENTS
	A. Structural Characteristics:  Comply with AASHTO LTS-4.
	1. Wind-Load Strength of Poles:  Adequate at indicated heights above grade without failure, permanent deflection, or whipping in steady winds of speed indicated in Part 1 "Structural Analysis Criteria for Pole Selection" Article, with a gust factor of...
	2. Strength Analysis:  For each pole, multiply the actual equivalent projected area of luminaires and brackets by a factor of 1.1 to obtain the equivalent projected area to be used in pole selection strength analysis.

	B. Luminaire Attachment Provisions:  Comply with luminaire manufacturers' mounting requirements.  Use stainless-steel fasteners and mounting bolts, unless otherwise indicated.
	C. Mountings, Fasteners, and Appurtenances:  Corrosion-resistant items compatible with support components.
	1. Materials:  Shall not cause galvanic action at contact points.
	2. Anchor Bolts, Leveling Nuts, Bolt Caps, and Washers:  Hot-dip galvanized after fabrication, unless stainless-steel items are indicated.
	3. Anchor-Bolt Template:  Plywood or steel.

	D. Concrete Pole Foundations:  Cast in place, with anchor bolts to match pole-base flange.  Concrete, reinforcement, and formwork are specified in Division 03 Section "Cast-in-Place Concrete."
	E. Breakaway Supports:  Frangible breakaway supports, tested by an independent testing agency acceptable to authorities having jurisdiction, according to AASHTO LTS-4.

	2.4 Wood Poles
	A. Poles: 1-piece construction up to 40 feet in height.
	1. Shape:  Round, tapered.
	2. Mounting Provisions:  Buried a minimum 7’-0” below finished grade



	PART 3 -  EXECUTION
	3.1 LUMINAIRE INSTALLATION
	A. Fasten luminaire to indicated structural supports.
	1. Use fastening methods and materials selected to resist seismic forces defined for the application and approved by manufacturer.

	B. Adjust luminaires that require field adjustment or aiming.

	3.2 POLE INSTALLATION
	A. Align pole foundations and poles for optimum directional alignment of luminaires and their mounting provisions on the pole.
	B. Clearances:  Maintain the following minimum horizontal distances of poles from surface and underground features, unless otherwise indicated on Drawings:
	1. Fire Hydrants and Storm Drainage Piping:  60 inches.
	2. Water, Gas, Electric, Communication, and Sewer Lines:  10 feet.
	3. Trees:  15 feet.


	3.3 GROUNDING
	A. Ground nonmetallic poles and support structures according to Division 26 Section "Grounding and Bonding for Electrical Systems."
	1. Install grounding electrode for each pole.
	2. Install grounding conductor and conductor protector.
	3. Ground metallic components of pole accessories and foundations.


	3.4 FIELD QUALITY CONTROL
	A. Inspect each installed fixture for damage.  Replace damaged fixtures and components.
	B. Illumination Observations:  Verify normal operation of lighting units after installing luminaires and energizing circuits with normal power source.
	1. Verify operation of photoelectric controls.


	3.5 DEMONSTRATION
	A. Engage a factory-authorized service representative to train Owner's maintenance personnel to adjust, operate, and maintain luminaire lowering devices.  Refer to Division 01 Section "Demonstration and Training."
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	PART 1 -  GENERAL
	1.1 SUMMARY
	A. Section Includes:
	1. Communications equipment coordination and installation.
	2. Sleeves for pathways and cables.
	3. Grout.
	4. Common communications installation requirements.


	1.2 DEFINITIONS
	A. EPDM:  Ethylene-propylene-diene terpolymer rubber.
	B. NBR:  Acrylonitrile-butadiene rubber.

	1.3 SUBMITTALS
	A. Product Data:  For sleeve seals.

	1.4 COORDINATION
	A. Coordinate arrangement, mounting, and support of communications equipment:
	1. To allow maximum possible headroom unless specific mounting heights that reduce headroom are indicated.
	2. To provide for ease of disconnecting the equipment with minimum interference to other installations.
	3. To allow right of way for piping and conduit installed at required slope.
	4. So connecting pathways, cables, wireways, and cable trays will be clear of obstructions and of the working and access space of other equipment.

	B. Coordinate installation of required supporting devices and set sleeves in cast-in-place concrete, masonry walls, and other structural components as they are constructed.
	C. Coordinate location of access panels and doors for communications items that are behind finished surfaces or otherwise concealed.
	D. Coordinate sleeve selection and application with selection and application of firestopping.


	PART 2 -  PRODUCTS
	2.1 SLEEVES FOR PATHWAYS AND CABLES
	A. Steel Pipe Sleeves:  ASTM A 53/A 53M, Type E, Grade B, Schedule 40, galvanized steel, plain ends.
	B. Cast-Iron Pipe Sleeves:  Cast or fabricated "wall pipe," equivalent to ductile-iron pressure pipe, with plain ends and integral waterstop, unless otherwise indicated.
	C. Sleeves for Rectangular Openings:  Galvanized sheet steel.
	1. Minimum Metal Thickness:
	a. For sleeve cross-section rectangle perimeter less than 50 inches and no side more than 16 inches, thickness shall be 0.052 inch.
	b. For sleeve cross-section rectangle perimeter equal to, or more than, 50 inches and 1 or more sides equal to, or more than, 16 inches, thickness shall be 0.138 inch.



	2.2 GROUT
	A. Nonmetallic, Shrinkage-Resistant Grout:  ASTM C 1107, factory-packaged, nonmetallic aggregate grout, noncorrosive, nonstaining, mixed with water to consistency suitable for application and a 30-minute working time.


	PART 3 -  EXECUTION
	3.1 COMMON REQUIREMENTS FOR COMMUNICATIONS INSTALLATION
	A. Comply with NECA 1.
	B. Measure indicated mounting heights to bottom of unit for suspended items and to center of unit for wall-mounting items.
	C. Headroom Maintenance:  If mounting heights or other location criteria are not indicated, arrange and install components and equipment to provide maximum possible headroom consistent with these requirements.
	D. Equipment:  Install to facilitate service, maintenance, and repair or replacement of components of both communications equipment and other nearby installations.  Connect in such a way as to facilitate future disconnecting with minimum interference ...
	E. Right of Way:  Give to piping systems installed at a required slope.

	3.2 SLEEVE INSTALLATION FOR COMMUNICATIONS PENETRATIONS
	A. Communications penetrations occur when pathways, cables, wireways, or cable trays penetrate concrete slabs, concrete or masonry walls, or fire-rated floor and wall assemblies.
	B. Concrete Slabs and Walls:  Install sleeves for penetrations unless core-drilled holes or formed openings are used.  Install sleeves during erection of slabs and walls.
	C. Use pipe sleeves unless penetration arrangement requires rectangular sleeved opening.
	D. Fire-Rated Assemblies:  Install sleeves for penetrations of fire-rated floor and wall assemblies unless openings compatible with firestop system used are fabricated during construction of floor or wall.
	E. Cut sleeves to length for mounting flush with both surfaces of walls.
	F. Extend sleeves installed in floors 2 inches above finished floor level.
	G. Size pipe sleeves to provide 1/4-inch annular clear space between sleeve and pathway or cable, unless indicated otherwise.
	H. Seal space outside of sleeves with grout for penetrations of concrete and masonry
	1. Promptly pack grout solidly between sleeve and wall so no voids remain.  Tool exposed surfaces smooth; protect grout while curing.

	I. Interior Penetrations of Non-Fire-Rated Walls and Floors:  Seal annular space between sleeve and pathway or cable, using joint sealant appropriate for size, depth, and location of joint.
	J. Fire-Rated-Assembly Penetrations:  Maintain indicated fire rating of walls, partitions, ceilings, and floors at pathway and cable penetrations.  Install sleeves and seal pathway and cable penetration sleeves with firestop materials.
	K. Roof-Penetration Sleeves:  Seal penetration of individual pathways and cables with flexible boot-type flashing units applied in coordination with roofing work.
	L. Aboveground, Exterior-Wall Penetrations:  Seal penetrations using steel pipe sleeves and mechanical sleeve seals.  Select sleeve size to allow for 1-inch annular clear space between pipe and sleeve for installing mechanical sleeve seals.
	M. Underground, Exterior-Wall Penetrations:  Install cast-iron pipe sleeves.  Size sleeves to allow for 1-inch annular clear space between pathway or cable and sleeve for installing mechanical sleeve seals.

	3.3 FIRESTOPPING
	A. Apply firestopping to penetrations of fire-rated floor and wall assemblies for communications installations to restore original fire-resistance rating of assembly.
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	PART 1 -  GENERAL
	1.1 SUMMARY
	A. Section Includes:
	1. Telecommunications mounting elements.
	2. Backboards.
	3. Telecommunications equipment racks and cabinets.
	4. Telecommunications service entrance pathways.
	5. Grounding.


	1.2 DEFINITIONS
	A. Basket Cable Tray:  A fabricated structure consisting of wire mesh bottom and side rails.
	B. BICSI:  Building Industry Consulting Service International.
	C. Ladder Cable Tray:  A fabricated structure consisting of two longitudinal side rails connected by individual transverse members (rungs).
	D. LAN: Local area network.
	E. RCDD:  Registered Communications Distribution Designer.

	1.3 SUBMITTALS
	A. Product Data:  For each type of product indicated.  Include construction details, material descriptions, dimensions of individual components and profiles, and finishes for equipment racks and cabinets.  Include rated capacities, operating character...
	B. Shop Drawings:  For communications equipment room fittings.  Include plans, elevations, sections, details, and attachments to other work.
	1. Detail equipment assemblies and indicate dimensions, weights, loads, required clearances, method of field assembly, components, and location and size of each field connection.
	2. Equipment Racks and Cabinets:  Include workspace requirements and access for cable connections.
	3. Grounding:  Indicate location of grounding bus bar and its mounting detail showing standoff insulators and wall mounting brackets.

	C. Qualification Data:  For Installer, qualified layout technician, installation supervisor, and field inspector.

	1.4 QUALITY ASSURANCE
	A. Installer Qualifications:  Cabling Installer must have personnel certified by BICSI on staff.
	1. Layout Responsibility:  Preparation of Shop Drawings shall be under the direct supervision of Commercial Installer, Level 2.
	2. Installation Supervision:  Installation shall be under the direct supervision of Registered Technician, who shall be present at all times when Work of this Section is performed at Project site.
	3. Field Inspector:  Currently registered by BICSI as Commercial Installer, Level 2 to perform the on-site inspection.

	B. Electrical Components, Devices, and Accessories:  Listed and labeled as defined in NFPA 70, by a qualified testing agency, and marked for intended location and application.
	C. Telecommunications Pathways and Spaces:  Comply with TIA/EIA-569-A.
	D. Grounding:  Comply with ANSI-J-STD-607-A.

	1.5 PROJECT CONDITIONS
	A. Environmental Limitations:  Do not deliver or install equipment frames and cable trays until spaces are enclosed and weathertight, wet work in spaces is complete and dry, and work above ceilings is complete.

	1.6 COORDINATION
	A. Coordinate layout and installation of communications equipment with Owner's telecommunications and LAN equipment and service suppliers.  Coordinate service entrance arrangement with local exchange carrier.
	1. Meet jointly with telecommunications and LAN equipment suppliers, local exchange carrier representatives, and Owner to exchange information and agree on details of equipment arrangements and installation interfaces.
	2. Record agreements reached in meetings and distribute them to other participants.
	3. Adjust arrangements and locations of distribution frames, cross-connects, and patch panels in equipment rooms to accommodate and optimize arrangement and space requirements of telephone switch and LAN equipment.
	4. Adjust arrangements and locations of equipment with distribution frames, cross-connects, and patch panels of cabling systems of other communications, electronic safety and security, and related systems that share space in the equipment room.

	B. Coordinate location of power raceways and receptacles with locations of communications equipment requiring electrical power to operate.


	PART 2 -  PRODUCTS
	2.1 PATHWAYS
	A. General Requirements:  Comply with TIA/EIA-569-A.
	B. Cable Support:  NRTL labeled.  Cable support brackets shall be designed to prevent degradation of cable performance and pinch points that could damage cable.  Cable tie slots fasten cable ties to brackets.
	1. Comply with NFPA 70 and UL 2043 for fire-resistant and low-smoke-producing characteristics.
	2. Support brackets with cable tie slots for fastening cable ties to brackets.
	3. Lacing bars, spools, J-hooks, and D-rings.
	4. Straps and other devices.

	C. Cable Trays:
	1. Manufacturers:  Subject to compliance with requirements, provide products by one of the following:
	a. Cable Management Solutions, Inc.
	b. Cooper B-Line, Inc.
	c. Cope - Tyco/Allied Tube & Conduit.
	d. Chatsworth

	2. Cable Tray Materials:  Metal, suitable for indoors and protected against corrosion by electroplated zinc galvanizing, complying with ASTM B 633, Type 1, not less than 0.000472 inch thick.
	a. Basket Cable Trays:  12 inches wide and 2 inches deep.  Wire mesh spacing shall not exceed 2 by 4 inches.
	b. Ladder Cable Trays:  Nominally 18 inches wide, and a rung spacing of 12 inches.


	D. Conduit and Boxes:  Comply with requirements in Division 26 Section "Raceway and Boxes for Electrical Systems."  Flexible metal conduit shall not be used.
	1. Outlet boxes shall be no smaller than 2 inches wide, 3 inches high, and 2-1/2 inches deep.


	2.2 BACKBOARDS
	A. Backboards:  See Architectural and Electrical drawings.

	2.3 EQUIPMENT FRAMES
	A. Manufacturers:  See Electrical drawings.
	B. Cable Management for Equipment Frames:
	1. Metal, with integral wire retaining fingers.
	2. Baked-polyester powder coat finish.
	3. Vertical cable management panels shall have front and rear channels, with covers.
	4. Provide horizontal crossover cable manager at the top of each relay rack, with a minimum height of two rack units each.


	2.4 GROUNDING
	A. Comply with requirements in Division 26 Section "Grounding and Bonding for Electrical Systems." for grounding conductors and connectors.
	B. Telecommunications Main Bus Bar:
	1. Connectors:  Mechanical type, cast silicon bronze, solderless compression-type wire terminals, and long-barrel, two-bolt connection to ground bus bar.
	2. Ground Bus Bar:  Copper, minimum 1/4 inch thick by 4 inches wide with 9/32-inch holes spaced 1-1/8 inches apart.
	3. Stand-Off Insulators:  Comply with UL 891 for use in switchboards, 600 V.  Lexan or PVC, impulse tested at 5000 V.

	C. Comply with ANSI-J-STD-607-A.

	2.5 LABELING
	A. Comply with TIA/EIA-606-A and UL 969 for a system of labeling materials, including label stocks, laminating adhesives, and inks used by label printers.


	PART 3 -  EXECUTION
	3.1 FIRESTOPPING
	A. Comply with requirements in Division 07 Section "Penetration Firestopping."Comply with TIA/EIA-569-A, Annex A, "Firestopping."
	B. Comply with BICSI TDMM, "Firestopping Systems" Article.

	3.2 GROUNDING
	A. Install grounding according to BICSI TDMM, "Grounding, Bonding, and Electrical Protection" Chapter.
	B. Comply with ANSI-J-STD-607-A.
	C. Locate grounding bus bar to minimize the length of bonding conductors.  Fasten to wall allowing at least 2-inch clearance behind the grounding bus bar.  Connect grounding bus bar with a minimum No. 4 AWG grounding electrode conductor from grounding...
	D. Bond metallic equipment to the grounding bus bar, using not smaller than No. 6 AWG equipment grounding conductor.
	1. Bond the shield of shielded cable to the grounding bus bar in communications rooms and spaces.


	3.3 IDENTIFICATION
	A. Identify system components, wiring, and cabling complying with TIA/EIA-606-A.  Comply with requirements in Division 26 Section "Identification for Electrical Systems."Comply with requirements in Division 09 Section "Interior Painting" for painting ...
	B. See Division 27 Section "Communications Horizontal Cabling" for additional identification requirements.  See Evaluations for discussion of TIA/EIA standard as it applies to this Section.Paint and label colors for equipment identification shall comp...
	C. Labels shall be preprinted or computer-printed type.



	271500_fl - commun horiz cabling
	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. Section Includes:
	1. Pathways.
	2. UTP cabling.
	3. Cable connecting hardware, patch panels, and cross-connects.
	4. Telecommunications outlet/connectors.
	5. Cabling system identification products.
	6. Cable management system.


	1.3 DEFINITIONS
	A. Cross-Connect:  A facility enabling the termination of cable elements and their interconnection or cross-connection.
	B. EMI:  Electromagnetic interference.
	C. IDC:  Insulation displacement connector.
	D. LAN:  Local area network.
	E. Outlet/Connectors:  A connecting device in the work area on which horizontal cable or outlet cable terminates.
	F. UTP:  Unshielded twisted pair.

	1.4 HORIZONTAL CABLING DESCRIPTION
	A. Horizontal cable and its connecting hardware provide the means of transporting signals between the telecommunications outlet/connector and the horizontal cross-connect located in the communications equipment room.  This cabling and its connecting h...
	1. TIA/EIA-568-B.1 requires that a minimum of two telecommunications outlet/connectors be installed for each work area.
	2. Horizontal cabling shall contain no more that one transition point or consolidation point between the horizontal cross-connect and the telecommunications outlet/connector.
	3. Bridged taps and splices shall not be installed in the horizontal cabling.

	B. The maximum allowable horizontal cable length is 295 feet.  This maximum allowable length does not include an allowance for the length of 16 feet to the workstation equipment.  The maximum allowable length does not include an allowance for the leng...

	1.5 PERFORMANCE REQUIREMENTS
	A. General Performance:  Horizontal cabling system shall comply with transmission standards in TIA/EIA-568-B.1, when tested according to test procedures of this standard.

	1.6 SUBMITTALS
	A. Product Data:  For each type of product indicated.
	B. Shop Drawings:
	1. Rack mounted product data.
	2. Cabling administration drawings and printouts.
	3. Wiring diagrams to show typical wiring schematics, including the following:
	a. Cross-connects.
	b. Patch panels.
	c. Patch cords.

	4. Cross-connects and patch panels.  Detail mounting assemblies, and show elevations and physical relationship between the installed components.
	5. Cable tray layout, showing cable tray route to scale, with relationship between the tray and adjacent structural, electrical, and mechanical elements.  Include the following:
	a. Vertical and horizontal offsets and transitions.
	b. Clearances for access above and to side of cable trays.
	c. Vertical elevation of cable trays above the floor or bottom of ceiling structure.
	d. Load calculations to show dead and live loads as not exceeding manufacturer's rating for tray and its support elements.


	C. Qualification Data:  For Installer, qualified layout technician, installation supervisor, and field inspector.
	D. Source quality-control reports.
	E. Field quality-control reports.
	F. Maintenance Data:  For splices and connectors to include in maintenance manuals.

	1.7 QUALITY ASSURANCE
	A. Installer Qualifications:  Cabling Installer must have personnel certified by Panduit on staff.
	1. Layout Responsibility:  Preparation of Shop Drawings and Cabling Administration Drawings.
	2. Installation Supervision:  Installation shall be under the direct supervision of Panduit Certified Technician, who shall be present at all times when Work of this Section is performed at Project site.

	B. Surface-Burning Characteristics:  As determined by testing identical products according to ASTM E 84 by a qualified testing agency.  Identify products with appropriate markings of applicable testing agency.
	1. Flame-Spread Index:  25 or less.
	2. Smoke-Developed Index:  50 or less.

	C. Electrical Components, Devices, and Accessories:  Listed and labeled as defined in NFPA 70, by a qualified testing agency, and marked for intended location and application.
	D. Telecommunications Pathways and Spaces:  Comply with TIA/EIA-569-A.
	E. Grounding:  Comply with ANSI-J-STD-607-A.

	1.8 DELIVERY, STORAGE, AND HANDLING
	A. Test cables upon receipt at Project site.
	1. Test each pair of UTP cable for open and short circuits.


	1.9 COORDINATION
	A. Coordinate layout and installation of telecommunications pathways and cabling with Owner's telecommunications and LAN equipment and service suppliers.
	B. Coordinate telecommunications outlet/connector locations with location of power receptacles at each work area.

	1.10 EXTRA MATERIALS
	A. Furnish extra materials that match products installed and that are packaged with protective covering for storage and identified with labels describing contents.
	1. Patch-Panel Units:  One of each type.
	2. Connecting Blocks:  One of each type.
	3. Device Plates:  One of each type.



	PART 2 -  PRODUCTS
	2.1 PATHWAYS
	A. General Requirements:  Comply with TIA/EIA-569-A.
	B. Cable Support:  NRTL labeled for support of Category 6 cabling, designed to prevent degradation of cable performance and pinch points that could damage cable.
	1. Support brackets with cable tie slots for fastening cable ties to brackets.
	2. Lacing bars, spools, J-hooks, and D-rings.
	3. Straps and other devices.

	C. Conduit and Boxes:  Comply with requirements in Division 26 Section "Raceway and Boxes for Electrical Systems."  Flexible metal conduit shall not be used.
	1. Outlet boxes shall be no smaller than 4-11/16 inches wide, 4-11/16 inches high, and 2-1/2 inches deep.


	2.2 UTP CABLE
	A. Description:  100-ohm, 4-pair UTP, formed into 25-pair, binder groups covered with a blue thermoplastic jacket.
	1. Comply with ICEA S-90-661 for mechanical properties.
	2. Comply with TIA/EIA-568-B.1 for performance specifications.
	3. Comply with TIA/EIA-568-B.2, Category 6.
	4. Listed and labeled by an NRTL acceptable to authorities having jurisdiction as complying with UL 444 and NFPA 70 for the following types:


	2.3 UTP CABLE HARDWARE
	A. General Requirements for Cable Connecting Hardware:  Comply with TIA/EIA-568-B.2, IDC type, with modules designed for punch-down caps or tools.  Cables shall be terminated with connecting hardware of same category or higher.
	B. Patch Panel:  Flat modular panels housing multiple-numbered jack units with snap-in IDC-type connectors at each jack for permanent termination of pair groups of installed cables.
	1. Number of Jacks per Field:  One for each four-pair UTP cable indicated.

	C. Jacks and Jack Assemblies:  Modular, color-coded, eight-position modular receptacle units with integral IDC-type terminals.
	D. Patch Cords:  28-Gauge Factory-made, four-pair cables in quantities and lengths as described in formulas on the drawings; terminated with eight-position modular plug at each end.
	1. Patch cords shall have bend-relief-compliant boots and color-coded icons to ensure Category 6 performance.  Patch cords shall have latch guards to protect against snagging.
	2. Patch cords shall have color-coded boots for circuit identification.


	2.4 TELECOMMUNICATIONS OUTLET/CONNECTORS
	A. Jacks:  100-ohm, balanced, twisted-pair connector; four-pair, eight-position modular.  Comply with TIA/EIA-568-B.1.
	B. Workstation Outlets:  Four-port-connector assemblies mounted in single faceplate.
	1. Plastic Faceplate:  High-impact plastic.  Coordinate color with Division 26 Section "Wiring Devices."
	2. For use with snap-in jacks accommodating any combination of UTP.
	a. Flush mounting jacks.

	3. Legend:  Snap-in, clear-label covers and machine-printed paper inserts.


	2.5 GROUNDING
	A. Comply with requirements in Division 26 Section "Grounding and Bonding for Electrical Systems" for grounding conductors and connectors.
	B. Comply with ANSI-J-STD-607-A.

	2.6 IDENTIFICATION PRODUCTS
	A. Comply with TIA/EIA-606-A and UL 969 for labeling materials, including label stocks, laminating adhesives, and inks used by label printers.
	B. Comply with requirements in Division 26 Section "Identification for Electrical Systems."

	2.7 SOURCE QUALITY CONTROL
	A. Factory test UTP cables according to TIA/EIA-568-B.2.
	B. Cable will be considered defective if it does not pass tests and inspections.
	C. Prepare test and inspection reports.


	PART 3 -  EXECUTION
	3.1 WIRING METHODS
	A. Wiring Method:  Install cables in raceways and cable trays except within consoles, cabinets, desks, and counters and except in accessible ceiling spaces, in attics, and in gypsum board partitions where unenclosed wiring method may be used.  Conceal...
	1. Install plenum cable.
	2. Comply with requirements for raceways and boxes specified in Division 26 Section "Raceway and Boxes for Electrical Systems."

	B. Wiring Method:  Conceal conductors and cables in accessible ceilings, walls, and floors where possible.
	C. Wiring within Enclosures:  Bundle, lace, and train cables to terminal points with no excess and without exceeding manufacturer's limitations on bending radii.  Provide and use lacing bars and distribution spools.

	3.2 INSTALLATION OF PATHWAYS
	A. Comply with requirements for demarcation point, pathways, cabinets, and racks specified in Division 27 Section "Communications Equipment Room Fittings."  Drawings indicate general arrangement of pathways and fittings.
	B. Comply with TIA/EIA-569-A for pull-box sizing and length of conduit and number of bends between pull points.
	C. Comply with requirements in Division 26 Section "Raceway and Boxes for Electrical Systems" for installation of conduits and wireways.
	D. Install manufactured conduit sweeps and long-radius elbows whenever possible.
	E. Pathway Installation in Communications Equipment Rooms:
	1. Position conduit ends adjacent to a corner on backboard where a single piece of plywood is installed, or in the corner of room where multiple sheets of plywood are installed around perimeter walls of room.
	2. Install cable trays to route cables if conduits cannot be located in these positions.
	3. Install metal conduits with grounding bushings and connect with grounding conductor to grounding system.


	3.3 INSTALLATION OF CABLES
	A. Comply with NECA 1.
	B. General Requirements for Cabling:
	1. Comply with TIA/EIA-568-B.1.
	2. Comply with BICSI ITSIM, Ch. 6, "Cable Termination Practices."
	4. Cables may not be spliced.  Secure and support cables at intervals not exceeding 30 inches and not more than 6 inches from cabinets, boxes, fittings, outlets, racks, frames, and terminals.
	5. Install lacing bars to restrain cables, to prevent straining connections, and to prevent bending cables to smaller radii than minimums recommended by manufacturer.
	6. Bundle, lace, and train conductors to terminal points without exceeding manufacturer's limitations on bending radii, but not less than radii specified in BICSI ITSIM, "Cabling Termination Practices" Chapter.  Install lacing bars and distribution sp...
	7. Do not install bruised, kinked, scored, deformed, or abraded cable.  Do not splice cable between termination, tap, or junction points.  Remove and discard cable if damaged during installation and replace it with new cable.
	8. Cold-Weather Installation:  Bring cable to room temperature before dereeling.  Heat lamps shall not be used for heating.
	9. In the communications equipment room, install a 10-foot- long service loop on each end of cable.
	10. Pulling Cable:  Comply with BICSI ITSIM, Ch. 4, "Pulling Cable."  Monitor cable pull tensions.

	C. UTP Cable Installation:
	1. Comply with TIA/EIA-568-B.2.
	2. Do not untwist UTP cables more than 1/2 inch from the point of termination to maintain cable geometry.

	D. Open-Cable Installation:
	1. Install cabling with horizontal and vertical cable guides in telecommunications spaces with terminating hardware and interconnection equipment.
	2. Suspend UTP cable not in a wireway or pathway a minimum of 8 inches above ceilings by cable supports not more than 48 inches apart.
	3. Cable shall not be run through structural members or in contact with pipes, ducts, or other potentially damaging items.

	E. Group connecting hardware for cables into separate logical fields.
	F. Separation from EMI Sources:
	1. Comply with BICSI TDMM and TIA/EIA-569-A for separating unshielded copper voice and data communication cable from potential EMI sources, including electrical power lines and equipment.
	2. Separation between open communications cables or cables in nonmetallic raceways and unshielded power conductors and electrical equipment shall be as follows:
	a. Electrical Equipment Rating Less Than 2 kVA:  A minimum of 5 inches.
	b. Electrical Equipment Rating between 2 and 5 kVA:  A minimum of 12 inches.
	c. Electrical Equipment Rating More Than 5 kVA:  A minimum of 24 inches.

	3. Separation between communications cables in grounded metallic raceways and unshielded power lines or electrical equipment shall be as follows:
	a. Electrical Equipment Rating Less Than 2 kVA:  A minimum of 2-1/2 inches.
	b. Electrical Equipment Rating between 2 and 5 kVA:  A minimum of 6 inches.
	c. Electrical Equipment Rating More Than 5 kVA:  A minimum of 12 inches.

	4. Separation between communications cables in grounded metallic raceways and power lines and electrical equipment located in grounded metallic conduits or enclosures shall be as follows:
	a. Electrical Equipment Rating Less Than 2 kVA:  No requirement.
	b. Electrical Equipment Rating between 2 and 5 kVA:  A minimum of 3 inches.
	c. Electrical Equipment Rating More Than 5 kVA:  A minimum of 6 inches.

	5. Separation between Communications Cables and Electrical Motors and Transformers, 5 kVA or HP and Larger:  A minimum of 48 inches.
	6. Separation between Communications Cables and Fluorescent Fixtures:  A minimum of 5 inches.


	3.4 FIRESTOPPING
	A. Comply with requirements in Division 07 Section "Penetration Firestopping."
	B. Comply with TIA/EIA-569-A, Annex A, "Firestopping."
	C. Comply with BICSI TDMM, "Firestopping Systems" Article.

	3.5 IDENTIFICATION
	A. Identify system components, wiring, and cabling complying with TIA/EIA-606-A.  Comply with requirements for identification specified in Division 26 Section "Identification for Electrical Systems."
	1. Administration Class:  1.
	2. Color-code cross-connect fields.  Apply colors to voice and data service backboards, connections, covers, and labels.

	B. Paint and label colors for equipment identification shall comply with TIA/EIA-606-A for Class 2 level of administration, including optional identification requirements of this standard.
	C. Cabling Administration Drawings:  Show building floor plans with cabling administration-point labeling.  Identify labeling convention and show labels for telecommunications closets and cables, terminal hardware and positions, horizontal cables, wor...
	D. Cable and Wire Identification:
	1. Label each cable within 4 inches of each termination and tap, where it is accessible in a cabinet or junction or outlet box, and elsewhere as indicated.
	2. Each wire connected to building-mounted devices is not required to be numbered at device if color of wire is consistent with associated wire connected and numbered within panel or cabinet.
	3. Exposed Cables and Cables in Cable Trays and Wire Troughs:  Label each cable at intervals not exceeding 15 feet.
	4. Label each terminal strip and screw terminal in each cabinet, rack, or panel.
	a. Individually number wiring conductors connected to terminal strips, and identify each cable or wiring group being extended from a panel or cabinet to a building-mounted device shall be identified with name and number of particular device as shown.
	b. Label each unit and field within distribution racks and frames.

	5. Identification within Connector Fields in Equipment Rooms and Wiring Closets:  Label each connector and each discrete unit of cable-terminating and connecting hardware.  Where similar jacks and plugs are used for both voice and data communication c...

	E. Labels shall be preprinted or computer-printed type with printing area and font color that contrasts with cable jacket color but still complies with requirements in TIA/EIA-606-A.
	1. Cables use flexible vinyl or polyester that flex as cables are bent.


	3.6 FIELD QUALITY CONTROL
	A. Perform tests and inspections.
	B. Tests and Inspections:
	1. Visually inspect UTP cable jacket materials for NRTL certification markings.  Inspect cabling terminations in communications equipment rooms for compliance with color-coding for pin assignments, and inspect cabling connections for compliance with T...
	2. Visually confirm Category 6, marking of outlets, cover plates, outlet/connectors, and patch panels.
	3. Visually inspect cable placement, cable termination, grounding and bonding, equipment and patch cords, and labeling of all components.
	a. Test for each outlet.  Perform the following tests according to TIA/EIA-568-B.1 and TIA/EIA-568-B.2:
	1) Wire map.
	2) Length (physical vs. electrical, and length requirements).
	3) Insertion loss.
	4) Near-end crosstalk (NEXT) loss.
	5) Power sum near-end crosstalk (PSNEXT) loss.
	6) Equal-level far-end crosstalk (ELFEXT).
	7) Power sum equal-level far-end crosstalk (PSELFEXT).
	8) Return loss.
	9) Propagation delay.
	10) Delay skew.


	5. Final Verification Tests:  Perform verification tests for UTP system after the complete communications cabling and workstation outlet/connectors are installed.
	a. Data Tests:  These tests assume the Information Technology Staff has a network installed and is available to assist with testing.  Connect to the network interface device at the demarcation point.  Log onto the network to ensure proper connection t...


	C. Document data for each measurement.  Data for submittals shall be printed in a summary report that is formatted similar to Table 10.1 in BICSI TDMM, or transferred from the instrument to the computer, saved as text files, and printed and submitted.
	D. End-to-end cabling will be considered defective if it does not pass tests and inspections.
	E. Prepare test and inspection reports.

	3.7 DEMONSTRATION
	A.  Train Owner's maintenance personnel in cable-plant management operations, including changing signal pathways for different workstations, rerouting signals in failed cables, and keeping records of cabling assignments and revisions when extending wi...



	280500_fl - common work safety-security
	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. Section Includes:
	1. Electronic safety and security equipment coordination and installation.
	2. Common electronic safety and security installation requirements.


	1.3 DEFINITIONS
	A. EPDM:  Ethylene-propylene-diene terpolymer rubber.
	B. NBR:  Acrylonitrile-butadiene rubber.

	1.4 COORDINATION
	A. Coordinate arrangement, mounting, and support of electronic safety and security equipment:
	1. To allow maximum possible headroom unless specific mounting heights that reduce headroom are indicated.
	2. To provide for ease of disconnecting the equipment with minimum interference to other installations.
	3. To allow right of way for piping and conduit installed at required slope.
	4. So connecting raceways, cables and wireways will be clear of obstructions and of the working and access space of other equipment.

	B. Coordinate installation of required supporting devices and set sleeves in cast-in-place concrete, masonry walls, and other structural components as they are constructed.
	C. Coordinate location of access panels and doors for electronic safety and security items that are behind finished surfaces or otherwise concealed.
	D. Coordinate sleeve selection and application with selection and application of firestopping.


	PART 2 -  PRODUCTS
	2.1 SLEEVES FOR RACEWAYS AND CABLES
	A. Steel Pipe Sleeves:  ASTM A 53/A 53M, Type E, Grade B, Schedule 40, galvanized steel, plain ends.

	2.2 GROUT
	A. Nonmetallic, Shrinkage-Resistant Grout:  ASTM C 1107, factory-packaged, nonmetallic aggregate grout, noncorrosive, non-staining, mixed with water to consistency suitable for application and a 30-minute working time.


	PART 3 -  EXECUTION
	3.1 COMMON REQUIREMENTS FOR ELECTRONIC SAFETY AND SECURITY INSTALLATION
	A. Comply with NECA 1.
	B. Measure indicated mounting heights to bottom of unit for suspended items and to center of unit for wall-mounting items.
	C. Headroom Maintenance:  If mounting heights or other location criteria are not indicated, arrange and install components and equipment to provide maximum possible headroom consistent with these requirements.
	D. Equipment:  Install to facilitate service, maintenance, and repair or replacement of components of both electronic safety and security equipment and other nearby installations.  Connect in such a way as to facilitate future disconnecting with minim...
	E. Right of Way:  Give to piping systems installed at a required slope.



	280513_fl - conductors-cables safety-security
	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. Section Includes:
	1. RS-232 cabling.
	2. RS-485 cabling.
	3. Low-voltage control cabling.
	4. Control-circuit conductors.
	5. Fire alarm wire and cable.
	6. Identification products.


	1.3 DEFINITIONS
	A. BICSI:  Building Industry Consulting Service International.
	B. EMI:  Electromagnetic interference.
	C. IDC:  Insulation displacement connector.
	D. Low Voltage:  As defined in NFPA 70 for circuits and equipment operating at less than 50 V or for remote-control and signaling power-limited circuits.
	E. Open Cabling:  Passing telecommunications cabling through open space (e.g., between the studs of a wall cavity).

	1.4 SUBMITTALS
	A. Product Data:  For each type of product indicated.
	B. Field quality-control reports.
	C. Maintenance Data:  For wire and cable to include in maintenance manuals.

	1.5 QUALITY ASSURANCE
	A. Surface-Burning Characteristics:  As determined by testing identical products according to ASTM E 84 by a qualified testing agency.  Identify products with appropriate markings of applicable testing agency.
	1. Flame-Spread Index:  25 or less.
	2. Smoke-Developed Index:  50 or less.

	B. Electrical Components, Devices, and Accessories:  Listed and labeled as defined in NFPA 70, by a qualified testing agency, and marked for intended location and application.


	PART 2 -  PRODUCTS
	2.1 PATHWAYS
	A. Support of Open Cabling:  NRTL labeled for support of cabling, designed to prevent degradation of cable performance and pinch points that could damage cable.
	1. Support brackets with cable tie slots for fastening cable ties to brackets.
	2. Lacing bars, spools, J-hooks, and D-rings.
	3. Straps and other devices.

	B. Conduit and Boxes:  Comply with requirements in Division 26 Section "Raceway and Boxes for Electrical Systems."  Flexible metal conduit shall not be used.
	1. Outlet boxes shall be no smaller than 4-11/16” inches square, and 2-1/2 inches deep.


	2.2 RS-232 CABLE
	A. Non-plenum-Rated Cable.
	1. Size and configuration as recommended by equipment supplier.
	2. Plastic insulation.
	3. Individual aluminum foil-polyester tape shielded pairs with 100 percent shield coverage.
	4. Plastic jacket.
	5. Pairs are cabled on common axis with No. 24 AWG, stranded (7x32) tinned copper drain wire.


	2.3 CONTROL-CIRCUIT CONDUCTORS
	A. Class 1 Control Circuits:  Stranded copper, Type THHN-THWN, in raceway complying with UL 83.
	B. Class 2 Control Circuits:  Stranded copper, Type THHN-THWN, in raceway or power-limited cable, concealed in building finishes complying with UL 83.
	C. Class 3 Remote-Control and Signal Circuits:  Stranded copper, Type TW or TF, complying with UL 83.

	2.4 FIRE ALARM WIRE AND CABLE
	A. General Wire and Cable Requirements:  NRTL listed and labeled as complying with NFPA 70, Article 760.
	B. Signaling Line Circuits:  Twisted, shielded pair, not less than No. 18 AWG size as recommended by system manufacturer.
	1. Circuit Integrity Cable:  Twisted shielded pair, NFPA 70, Article 760, Classification CI, for power-limited fire alarm signal service Type FPL.  NRTL listed and labeled as complying with UL 1424 and UL 2196 for a 2-hour rating.

	C. Non-Power-Limited Circuits:  Solid-copper conductors with 600-V rated, 75 deg C, color-coded insulation.
	1. Low-Voltage Circuits:  No. 18 AWG, minimum.
	2. Line-Voltage Circuits:  No. 12 AWG, minimum.


	2.5 IDENTIFICATION PRODUCTS
	A. Comply with UL 969 for a system of labeling materials, including label stocks, laminating adhesives, and inks used by label printers.
	B. Comply with requirements in Division 26 Section "Identification for Electrical Systems."

	2.6 SOURCE QUALITY CONTROL
	A. Factory test cables on reels.
	B. Cable will be considered defective if it does not pass tests and inspections.
	C. Prepare test and inspection reports.


	PART 3 -  EXECUTION
	3.1 INSTALLATION OF PATHWAYS
	A. Comply with TIA/EIA-569-A for pull-box sizing and length of conduit and number of bends between pull points.
	B. Comply with requirements in Division 26 Section "Raceway and Boxes for Electrical Systems." for installation of conduits and wireways.
	C. Install manufactured conduit sweeps and long-radius elbows whenever possible.
	D. Pathway Installation in Equipment Rooms:
	1. Position conduit ends adjacent to a corner on backboard where a single piece of plywood is installed or in the corner of room where multiple sheets of plywood are installed around perimeter walls of room.
	2. Install metal conduits with grounding bushings and connect with grounding conductor to grounding system.


	3.2 INSTALLATION OF CONDUCTORS AND CABLES
	A. Comply with NECA 1.
	B. General Requirements for Cabling:
	1. Terminate all conductors; no cable shall contain unterminated elements.  Make terminations only at indicated outlets, terminals, and cross-connect and patch panels.
	2. Cables may not be spliced.  Secure and support cables at intervals not exceeding 30 inches and not more than 6 inches from cabinets, boxes, fittings, outlets, racks, frames, and terminals.
	3. Bundle, lace, and train conductors to terminal points without exceeding manufacturer's limitations on bending radii.
	4. Do not install bruised, kinked, scored, deformed, or abraded cable.  Do not splice cable between termination, tap, or junction points.  Remove and discard cable if damaged during installation and replace it with new cable.
	5. Pulling Cable:  Comply with BICSI ITSIM, Ch. 4, "Pulling Cable."  Monitor cable pull tensions.

	C. Open-Cable Installation:
	1. Install cabling with horizontal and vertical cable guides in telecommunications spaces with terminating hardware and interconnection equipment.
	2. Suspend copper cable not in a wireway or pathway a minimum of 8 inches above ceilings by cable supports not more than 60 inches apart.
	3. Cable shall not be run through structural members or in contact with pipes, ducts, or other potentially damaging items.

	D. Separation from EMI Sources:
	1. Comply with BICSI TDMM and TIA/EIA-569-A recommendations for separating unshielded copper voice and data communication cable from potential EMI sources, including electrical power lines and equipment.
	2. Separation between open communications cables or cables in nonmetallic raceways and unshielded power conductors and electrical equipment shall be as follows:
	a. Electrical Equipment Rating Less Than 2 kVA:  A minimum of 5 inches.
	b. Electrical Equipment Rating between 2 and 5 kVA:  A minimum of 12 inches.
	c. Electrical Equipment Rating More Than 5 kVA:  A minimum of 24 inches.

	3. Separation between communications cables in grounded metallic raceways and unshielded power lines or electrical equipment shall be as follows:
	a. Electrical Equipment Rating Less Than 2 kVA:  A minimum of 2-1/2 inches.
	b. Electrical Equipment Rating between 2 and 5 kVA:  A minimum of 6 inches.
	c. Electrical Equipment Rating More Than 5 kVA:  A minimum of 12 inches.

	4. Separation between communications cables in grounded metallic raceways and power lines and electrical equipment located in grounded metallic conduits or enclosures shall be as follows:
	a. Electrical Equipment Rating Less Than 2 kVA:  No requirement.
	b. Electrical Equipment Rating between 2 and 5 kVA:  A minimum of 3 inches.
	c. Electrical Equipment Rating More Than 5 kVA:  A minimum of 6 inches.

	5. Separation between Cables and Electrical Motors and Transformers, 5 kVA or HP and Larger:  A minimum of 48 inches.
	6. Separation between Cables and Fluorescent Fixtures:  A minimum of 5 inches.


	3.3 FIRE ALARM WIRING INSTALLATION
	A. Comply with NECA 1 and NFPA 72.
	B. Wiring Method:  Install wiring in metal raceway according to Division 26 Section "Raceway and Boxes for Electrical Systems."
	1. Install non-plenum cable.

	C. Wiring Method:
	1. Cables and raceways used for fire alarm circuits, and equipment control wiring associated with the fire alarm system, may not contain any other wire or cable.
	2. Fire-Rated Cables:  Use of 2-hour, fire-rated fire alarm cables, NFPA 70, Types MI and CI, is not permitted.
	3. Signaling Line Circuits:  Power-limited fire alarm cables shall not be installed in the same cable or raceway as signaling line circuits.

	D. Wiring within Enclosures:  Separate power-limited and non-power-limited conductors as recommended by manufacturer.  Install conductors parallel with or at right angles to sides and back of the enclosure.  Bundle, lace, and train conductors to termi...
	E. Cable Taps:  Cable T-taps are not permitted.
	F. Color-Coding:  Color-code fire alarm conductors differently from the normal building power wiring.  Use one color-code for alarm circuit wiring and another for supervisory circuits.  Color-code audible alarm-indicating circuits differently from ala...

	3.4 CONTROL-CIRCUIT CONDUCTORS
	A. Minimum Conductor Sizes:
	1. Class 1 remote-control and signal circuits, No. 14 AWG.
	2. Class 2 low-energy, remote-control and signal circuits, No. 16 AWG.
	3. Class 3 low-energy, remote-control, alarm and signal circuits, No. 12 AWG.


	3.5 GROUNDING
	A. For low-voltage wiring and cabling, comply with requirements in Division 26 Section "Grounding and Bonding for Electrical Systems."

	3.6 IDENTIFICATION
	A. Identify system components, wiring, and cabling complying with TIA/EIA-606-A.  Comply with requirements for identification specified in Division 26 Section "Identification for Electrical Systems."

	3.7 FIELD QUALITY CONTROL
	A. Perform tests and inspections.
	B. Tests and Inspections:
	1. Visually inspect cable jacket materials for UL or third-party certification markings.  Inspect cabling terminations to confirm color-coding, and inspect cabling connections.
	2. Visually inspect cable placement, cable termination, grounding, bonding, equipment, and labeling of all components.

	C. End-to-end cabling will be considered defective if it does not pass tests and inspections.
	D. Prepare test and inspection reports.
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