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Notice to Bidders - Iowa Department of Natural Resources 
 

Starting July 27th, 2022, the Department of Natural Resource will be accepting sealed construction bids via email.  
 
Sealed bids will be received by the Iowa Department of Natural Resources, at the Wallace State Office Building, 502 East 
9th Street, Des Moines, IA, 50319-0034, or via email at constructionbids@dnr.iowa.gov until 11:00am, April 20, 2023 for 
the public improvement projects listed below, at which time they will be opened publicly. After the bid opening, bid 
results may be obtained by visiting the Department’s website at https://programs.iowadnr.gov/engreal/projectlist.asp. 
In addition to attending the bid opening in person, interested parties may also call in to the following number to listen to 
the bid opening: 
 

Conference call number: +1 (240) 623-0919 
PIN: 683-750-293# 
 
In order to improve sound quality, please mute your phone by pressing *6.  If you have questions, you 
can unmute your phone by pressing *6. 

 
 
Sealed bids sent via email must be sent to constructionbids@dnr.iowa.gov  When emailing bid documents, the subject 
line of the email must state the following: Project Number, Project Name, and Bid Letting Date. Please ensure the first 
page of the emailed attachment, or first of multiple attachments, is the bid proposal. No bids shall be accepted via FAX. 
 
Note: The United States Postal Service (USPS) does not deliver mail or packages directly to the address provided above 
but rather to the Capitol Complex Mail Room. Extra time should be allotted for proposals sent by the USPS. The Iowa 
Department of Natural Resources shall not consider bids if they are not received by the Department of Natural 
Resources mail room or reception staff, by the time and date described in this Notice to Bidders, regardless of whether 
the bid was mailed or received at the Capitol Complex Mail Room or other state government location prior to that time 
and date.  
 
Project documents, including drawings, specifications, proposal forms, and addenda items for the project are available 
at Beeline and Blue, at 2507 Ingersoll Ave, Des Moines IA 50312. Please visit www.beelineandblue.com or contact (515) 
244-1611 for more information. Alternatively, Bid Documents can be viewed or printed online at 
https://programs.iowadnr.gov/engreal/projectlist.asp 
 
The Department shall comply with all public improvement procurement laws, as outlined in the plans and specifications 
and including but not limited to: Iowa Code chapter 26 related to public construction bidding; Iowa Code chapter 73 
related to preferences; Iowa Code chapter 573 related to labor and materials on public improvements; rules 
promulgated by the Department of Administrative Services – General Services Enterprise as they may apply; rules 
promulgated by the Department of Natural Resources and the Natural Resources Commission, as they may apply; and 
any federal statutes, rules and/or executive orders that may be associated depending on funding sources. Bidders shall 
comply with these laws to be considered and are encouraged to be familiar with public improvement procurement 
requirements and the bidding documents before submitting a bid.  
 
Each bidder shall accompany the bid with a bid security as defined in Iowa code section 26.8. Scanned copies of the bid 
security will be accepted for those bidders submitting bids electronically. Additionally, the submission of an electronic 
bid security in the form of a certified check, cashier’s check, or money order, the original security must be mailed to the 
Department at the Wallace State Office Building, 502 East 9th Street, Des Moines, IA 50319 within (5) business days of 
the bid letting date. The bid security must be in an amount set forth in the bidding documents and made payable to the 
Iowa Department of Natural Resources. Failure to execute a contract for the proposed work and file an acceptable 
Performance Bond, in an amount equal to 100% of the contract price and a certificate of liability insurance, within thirty 
(30) days of the date of the award of the contract, will be just and sufficient cause for the rescinding of the award and 
the forfeiture of the bid security.  

mailto:constructionbids@dnr.iowa.gov
https://programs.iowadnr.gov/engreal/projectlist.asp
mailto:constructionbids@dnr.iowa.gov
http://www.beelineandblue.com/
https://programs.iowadnr.gov/engreal/projectlist.asp
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SPECIAL NOTICE TO CONTRACTORS 
 
 
Contractor is responsible for contacting State Stormwater program coordinator (515-725-8417) for information 
relating to stormwater permit that is necessary if construction activities disturb one acre or more.  
 
Project Estimate: $900,000.00 
Funding Source:  Infrastructure 
 
Direct questions concerning the Project Design, Drawings and Specifications to: 

 
Ryan Richey 
Project Manager 
Wallace State Office Building 
502 E 9th St 
Des Moines, Iowa 50319-0034 
Phone: (515) 979-0107 
Fax: (515) 725-8202 
Ryan.richey@dnr.iowa.gov 

 
Direct questions concerning Site Review and Project Inspection to: 
 

Jason Kruse 
District Engineer 
Phone: (515) 250-3707 
Jason.kruse@dnr.iowa.gov 
 

Direct questions concerning Bidding and Contract Procedures to: 
 

Heath Delzell, Design Engineering Supervisor 
Wallace State Office Building 
502 E 9th St 
Des Moines, Iowa 50319-0034 
Phone: (515) 979-0104 

 
In accordance with House File 2622 implemented by Iowa Code Sections 442.42 (15) & (16) and 422.47.47(5), 
Contractors may purchase qualifying items for work on this contract exempt from sales tax. The DEPARTMENT will 
issue an authorization letter and exemption certificate to the prime contractor and each approved subcontractor. 
Complete information on qualifying materials and supplies can be found at www.state.ia.us/tax, the Iowa 
Department of Revenue and Finance (IDRF) Web site. Links are found in the Business Taxes and Local Government 
categories. 701 IAC 19.1-20 is found in Tax Research/Tax Research Library. 
 
Recorded bid results can be accessed at https://programs.iowadnr.gov/engreal/projectlist.asp.  

http://www.state.ia.us/tax
https://programs.iowadnr.gov/engreal/projectlist.asp
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Time and Date of Letting 11:00 AM, April 20, 2023 PROPOSAL 
Project Description and Location Project No. 23-05-26-01 

OFFICE & STORAGE BUILDING 
LAKE WAPELLO STATE PARK 
DAVIS COUNTY, Iowa 

 

Proposal of:  
 (Name of Bidder) 
Located at:   
 (Address)  (Telephone include area code) 
 

Amount of 
Proposal Guarantee 

Specified completion date 
or Number of Working Days 

Approx. or Specified Starting Date 
or Number of Working Days 

Liquidated Damages 
Per Day 

$50,000.00 March 1, 2024 N/A $500.00 

 
The undersigned hereby agrees, if awarded the contract, to execute the proposed contract and to furnish an approved 
performance bond in a amount not less than 100 percent of the contract award within 30 days after the date of 
approval of award of the contract, and to provide all labor, materials, and equipment required to complete the project 
designated above, for the price hereinafter set forth, in strict compliance with the contract documents prepared by the 
Iowa Department of Natural Resources. 
 
The undersigned agrees, if awarded the contract, to commence the work within a reasonable time after the 
preconstruction conference or by the specific starting date, if so specified, and to complete the work within the contract 
period, or to pay liquidated damages in the amount stipulated herein for each calendar day the work remains 
uncompleted after the expiration of the contract period or any authorized reduction thereof. 
 
A proposal guarantee in the amount stipulated herein is included with this proposal, to be forfeited to the Iowa 
Department of Natural Resources if the undersigned fails to execute the contract and furnish an approved performance 
bond, if awarded the contract. 
 
By virtue of statutory authority, preference will be given to products and provisions grown and coal produced within the 
state of Iowa, and also, a resident bidder shall be allowed a preference against a nonresident bidder from a state or 
foreign country which gives or requires a preference to bidders from that state or foreign country on projects in which 
there are no federal funds involved. 
BY 
 

    
 

(Iowa Contractor Registration No.)  (Signed) (Date) 

    
 

  (Phone Number) (Fax Number) 
 

    (Email Address) 
 
By signing and submitting the proposal, the bidder: 
 

1. Gives an unsworn declaration on behalf of each person, firm, association, partnership, or corporation has not, 
either directly or indirectly, entered into any agreement, participated in any collusion, or otherwise taken any 
action in restraint of free competitive bidding in connection with such contract, and is not under debarment 
currently by the Federal government for a criminal violation which is reasonably related to bidding and 
contracting procedures; and 
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2. Affirms to have examined the plans, specifications, and job site to become acquainted with the adjacent areas, 
means of approach to the site, conditions of the actual job site, and the facilities for delivering, storing, placing, 
and handling of materials and equipment. 

 
SCHEDULE OF PRICES 

Project Description and Location 
OFFICE & STORAGE BUILDING, LAKE WAPELLO STATE PARK, DAVIS COUNTY 

Name of Bidder 
                
 
THE “UNIT PRICE” AND “AMOUNT” COLUMNS MUST BE FILLED IN FOR THIS PROPOSAL TO BE CONSIDERED 
COMPLETE.  IF THERE IS A DISCREPANCY BETWEEN UNIT BID PRICES, EXTENSIONS, OR TOTAL AMOUNTS OF BID, THE 
UNIT PRICES SHALL GOVERN. 
Item 
No. Description Estimated 

Quantity Unit Price Amount 

1 Mobilization 1 LS   

2 Construction Staking 1 LS   

3 NPDES General Permit #2 1 LS   

4 Grading 1 LS   

5 8-Inch Filter Sock 420 LF   

6 Seeding, Fertilizing and Mulching 1 LS   

7 Class 'A' Crushed Stone 855 Tons   

8 Sanitary/Septic/Sand Filter System 1 LS   

9 12-inch RCP Class III 104 LF   

10 12-inch RCP Class III FES 4 EA   

11 1-inch Type 'K' Copper Water Service 80 LF   

12 4x4x1 Tapping Tee 1 EA   

13 1-inch Curb Stop 1 EA   

14 1-inch LP Service Line 60 LF   

15 Black PVC Coated Chain Link Fencing 6 LF   

16 
Black PVC Coated Chain Link Fencing 12' Swing 
Gate 1 EA   

17 6-inch Non-Reinforced PCC Pavement 32 SY   

18 5-inch Non-Reinforced PCC Sidewalk 27.5 SY   

19 Precast Concrete Parking Wheel Stops 4 EA   
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20 Parking Space Cross Hatch Paint Striping 1 LS   

21 Handicap Signage 1 LS   

22 Office / Shop Building and all Associated Items 1 LS   

23 LP Tank, Fuel Tank, and Pad 1 LS   

24 Traffic Bollards and Sleeves 15 EA   

25 Microwave and Refrigerator 1 LS   

26 Washer and Dryer 1 LS   

Total  

 
Bidder Acknowledges Receipt of Any Issued Addenda 
Below   List of Subcontractors 

(Number and Date)   (Attach additional pages, if necessary) 
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STATE OF IOWA 
DEPARTMENT OF NATURAL RESOURCES  PROPOSAL GUARANTEE BOND 
 
KNOW ALL MEN BY THESE PRESENTS: 
That we,   

of  as PRINCIPAL, 

and  

of  as SURETY(S), 
are hereby held and firmly bound unto the state of Iowa in the penal sum of: 
Fifty thousand Dollars $ 50,000.00 
for the payment, whereof, the said PRINCIPAL and SURETY(S) bind themselves, their heirs, executors, administrators, 
successors and assigns, jointly and severally, firmly by these presents. 
 
The conditions of this obligation are such that whereas the PRINCIPAL is herewith submitting to the state of Iowa, acting 
by and through the Iowa Department of Natural Resources, hereinafter called the DEPARTMENT, its sealed proposal for 
a contract for the  
 

 

 

at  in  County, Iowa. 
 
NOW THEREFORE, 
the conditions of this obligation are such that, if said proposal is rejected by the DEPARTMENT, or if said proposal is 
accepted by the DEPARTMENT and the PRINCIPAL shall enter into a contract in the form specified by the DEPARTMENT 
in accordance with the terms of the proposal and shall furnish a bond for the faithful performance of said contract in the 
form specified by the DEPARTMENT, this obligation shall be null and void. Otherwise it shall remain in full force and 
effect. 
 
In the event that the said proposal is accepted by the DEPARTMENT and the PRINCIPAL shall fail to enter into the 
contract as defined herein or shall fail to furnish the performance bond as noted above within thirty (30) days of the 
approval of the award, the PRINCIPAL and SURETY(S) agree to forfeit to the DEPARTMENT the penal sum herein 
mentioned, it being understood that the liability of the SURETY(S) shall in no event exceed the penal sum of this 
obligation. 
 
IN WITNESS WHEREOF, 
the above bounden parties have executed this instrument under their several seals this  day of 

 , 20  , the name and corporate seal of each party being hereto affixed and these 
presents duly signed by its undersigned representative pursuant to authority of its governing body. 
 
 
PRINCIPAL:  SURETY: 
   

   

   

   
If a partnership all partners must sign. 



 CONTRACT 00500-1 

STATE OF IOWA 
DEPARTMENT OF NATURAL RESOURCES  CONTRACT (Capital Improvement) 

 
(Project Location) 
(Project Description) 
Project No. 
(County), Iowa 
 
THIS AGREEMENT, made this   day of,  , 20  by and between  

the state of Iowa acting through the Department of Natural Resources hereinafter called the DEPARTMENT and: 
 located at  
hereinafter called the CONTRACTOR 
 
WITNESSETH: That the DEPARTMENT agrees to pay the CONTRACTOR the contract price provided herein for the 
fulfillment of the work and the performance of the covenants set forth herein, and the CONTRACTOR agrees with the 
DEPARTMENT to commence and complete the project described as follows: 
 
 
 
For the Sum of:  Dollars ($)  
and all extra work in connection therewith, all in accordance with the terms and conditions herein contained: and to 
furnish at the CONTRACTOR’S own proper cost and expense, all material, equipment, labor, insurance, and other 
accessories and services necessary to construct and complete, in a workmanlike manner, ready for continuous 
operation, the above mentioned project. The work shall be performed in accordance with the requirements and 
provisions of the following documents, all of which are made a part hereof and collectively evidence and constitute the 
contract: 
 
1. Notice to Bidders. 
2. Instructions to bidders. 
3. DNR Standard Specifications and Current Supplemental Specifications 
4. Project Specifications Including Addenda Number  Through    

5. Drawings, Sheet Number  Through  Inclusive 

6. Contractor’s Proposal. 
7. Proposal Guarantee Bond. 
8. Performance Bond. 
9. This Instrument. 
10. Modifications or Change Orders pursuant to DNR Standard Specifications 
11. Resident Bidder Preference Certification on Non-Federal-Aid Projects 
 
The parties to this contract understand that time of completion of the work under this contract is the essence to the 
contract. The CONTRACTOR hereby agrees to commence work under this contract in accordance with Section 1108 of 
the DNR Standard 
Specifications and to complete all the work by  

The CONTRACTOR hereby agrees that liquidated damages in the amount of  Dollars $  
shall be retained or assessed against the CONTRACTOR for each day and every day the completion of the work is 
delayed beyond the time specified herein, not as a penalty, but as a mutually agreed to, predetermined amount to 
reimburse the DEPARTMENT for salaries of engineers and reviewers, clerk hire, interest charged during the period for 
delays and loss of use. 
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It is understood that the CONTRACTOR consents to the jurisdiction of the courts of Iowa, to hear, determine and render 
judgment as to any controversy arising hereunder, and that this contract shall be governed by, and construed according 
to, the laws of the state of Iowa. 
 
IN WITNESS WHEREOF, the parties hereto have executed this Agreement, in the day and year first above mentioned. 
 
 

FOR THE DEPARTMENT:  FOR THE CONTRACTOR: 

   
Director  (Signature and Title) 

This contract was approved by the NATURAL 
RESOURCES COMMISSION at its meeting held on 

 
 

  (Firm) 

   
(Date)  (Address and Zip Code) 

  Seal if by a Corporation: 
 Identification Number  

 Soc. Sec. No.  
 Or Fed. I. D. No.  
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STATE OF IOWA 
DEPARTMENT OF NATURAL RESOURCES  PERFORMANCE BOND 
 
KNOW ALL MEN BY THESE PRESENTS: 
That we,   

of  as PRINCIPAL, 

and  

of  as SURETY(S), 
are hereby held and firmly bound unto the state of Iowa in the penal sum of: 
 Dollars $  
for the payment, whereof, the said PRINCIPAL and SURETY(S) bind themselves, their heirs, executors, administrators, 
successors and assigns, jointly and severally, firmly by these presents. 
 
The conditions of this obligation are such that whereas the PRINCIPAL entered a certain contract, hereto attached, and 
made part, hereof to the state of Iowa, acting by and through the Iowa Department of Natural Resources, hereinafter 
called the DEPARTMENT,  
dated  for the  

at  in  County, Iowa. 
 
NOW THEREFORE, 
the conditions of this obligation are such that, if the PRINCIPAL shall faithfully perform the contract in accordance with 
the plans, specifications and contract documents, and shall fully indemnify and save harmless the state of Iowa from all 
cost and damage which the state of Iowa may suffer by reason of the PRINCIPAL’s default or failure to do so and shall 
fully reimburse and repay the state of Iowa all outlay and expenses which the state of Iowa may incur in making good 
any such default, then this obligation shall be null and void, otherwise it shall remain in force and effect. 
 
In the event that the PRINCIPAL is in default under this contract as defined herein, the DEPARTMENT shall by written 
notice inform the PRINCIPAL that this contract is in default; and may, at its option, without process or action at law: 

1. Take over all or any portion of the work and complete it either by day labor or reletting the work. The 
DEPARTMENT may retain all material, equipment and tools on the work, at a rental which it considers 
reasonable, until the work has been completed. 

2. Allow the surety to take over the work within fifteen (15) days and assume completion of said contract and 
become entitled to the balance of the contract price. 

3. Allow the PRINCIPAL to complete the contract.  
 
As required by Chapter 573 of the Code of Iowa. 

1. The PRINCIPAL SURETY(S) on this bond hereby agree to pay all persons, firms or corporations having contracts 
directly with the PRINCIPAL or with subcontractors, all just claims due them for labor performed or material 
furnished, in the performance of the contract on account of which this bond is given, when the same are not 
satisfied out of the portion of the contract price shall have been established as provided by law. 

2. Every Surety on this bond shall be deemed and held, any contract to the contrary notwithstanding, to consent 
without notices: 
a. To any extension of time to the contractor in which to perform the contract. 
b. To any change in the plans, specifications, or contract, when such changes does not involve an increase of 

more than 20 percent of the total contract price, and then only as to such excess increase. 
c. That no provision of this bond or any other contract shall be valid which limits less than one year from the 

time of the acceptance of the work, the right to sue on this bond for defect in workmanship or material not 
discovered or known to the DEPARTMENT at the time such work was accepted. 
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No provision of this bond or any other contract shall be valid which limits to less than five years after the acceptance of 
the work, the right to sue on this bond for defects in workmanship or material in connection with paving or concrete 
work. 
 
IN WITNESS WHEREOF, 
the above bounden parties have executed this instrument under their several seals this  day of 

 , 20  , the name and corporate seal of each party being hereto affixed and these 
presents duly signed by its undersigned representative pursuant to authority of its governing body. 
 
 
PRINCIPAL:  SURETY: 
   

   

   

   
If a partnership all partners must sign. 
 
This bond approved by the Iowa Department of Natural Resources this  day of  , 20  

By:  

 Director 
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IOWA DEPARTMENT OF NATURAL RESOURCES 
GENERAL COVENANTS AND PROVISIONS 

SECTION NO. 00700 
JANUARY 1993 (Revised 7/14/2022) 

This section consists of the general provisions applying to all types of construction and maintenance as set forth in the 
following sections 

Part 1100. Definitions 
Part 1101. Instructions to Bidders 
Part 1102. Bidder Qualifications 
Part 1103. Award and Execution of Contract 
Part 1104. Scope of Work 
Part 1105. Control of Work 
Part 1106. Control of Materials 
Part 1107. Legal Relations and Responsibilities to the Public 
Part 1108. Prosecution and Progress 
Part 1109. Measurement and Payment 

 
PART 1100. DEFINITIONS 

1100.01 GENERAL 
A. Whenever in these specifications or in other contract documents, the following definitions, or terms or both, or 

pronouns in place of them are used, the intent and meaning shall be interpreted as follows: 
B. In order to avoid cumbersome and confusing repetition of expressions in these specifications, it is provided that 

whenever anything is, or is to be done, if, as, or, when, or where “contemplated, required, determined, 
directed, specified, authorized, ordered, given, designated, indicated, considered necessary, deemed necessary, 
permitted, reserved, suspended, established, approval, approved, disapproved, acceptable , unacceptable, 
suitable, accepted, satisfactory , unsatisfactory, sufficient, insufficient, rejected, or condemned,” it shall be 
understood as if the expression were followed by the words “by the Engineer” or “to the Engineer.” 

C. The titles or headings of the sections and articles herein, or referred to on the plans, are intended for 
convenience of reference and shall not be considered as having any bearing on their interpretation. 

D. Working titles and pronouns used for any person referred to in these specifications may be used with a 
masculine gender for the sake of brevity and are intended to refer to persons of either sex. 
 

1100.02 DEFINITIONS OF ABBREVIATIONS 
A. Whenever the following abbreviations are used in these specifications or on the plans, they are to be construed 

the same as the respective expressions represented. 
AAN - American Association of Nurserymen 
AAR - Association of American Railroads 
AASHTO (or AASHO) - American Association of State Highway and Transportation Officials 
ACI - American Concrete Institute 
AIA - American Institute of Architects 
ANSI - American National Standards Institute 
APWA - American Public Works Association 
ARA - American Railway Association 
AREA - American Railway Engineering Association 
ASCE - American Society of Civil Engineers 
ASLA - American Society of Landscape Architects 
ASTM - American Society of Testing and Materials 
AWPA - American Wood Preservers Association 
AWS - American Welding Society 
AWWA - American Water Works Association 
CFR - Code of Federal Regulations 
DNR - Iowa Department of Natural Resources 
DOT - Iowa Department of Transportation 
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EEI - Edison Electric Institute 
EPA - Environmental Protection Agency 
FHWA - Federal Highway Administration 
FSS - Federal Specifications and Standards 
IEES - Institute of Electrical and Electronics Engineers 
IES - Illuminating Engineering Society 
ICEA (or IPCEA) - Insulated Cable Engineers Association 
MUTCD - Manual on Uniform Traffic Control Devices 
NEC - National Electrical Code 
NECA - National Electrical Contractors Association 
NEMA - National Electrical Manufacturers Association 
NFPA - National Fire Protection Association 
NRC - Natural Resource Commission 
SBC - State Building Code 
UBC - Uniform Building Code 
UL - Underwriters Laboratories, Incorporated 
UMC - Uniform Mechanical Code 
UPC - Uniform Plumbing Code 
US - United States 
USC - United State Code 
 

B. Abbreviations may be used for materials and classes of work: 
AC - Asphalt cement 
ACC - Asphalt cement concrete 
ATB - Asphalt treated base 
BSC - Bituminous seal coat 
BTA - Bituminous treated aggregate 
CTG - Cement treated granular 
PCC - Portland cement concrete 
SAS - Soil-aggregate subbase 
SLS - Soil-lime subbase 

 
1100.03 DEFINITIONS OF TERMS 

1. Acceptable Work - Work in reasonably close conformance with the contract requirements. 
2. Addendum or Addenda - Changes, revisions, or clarifications of the specifications of contract documents which 

have been issued to prospective bidders, prior to the time of receiving bids. 
3. Advertisement - The public announcements, publications, or solicitations as required by the Contracting 

Authority, inviting bids for work to be performed. 
4. Approval of Award - The acceptance by the Contracting Authority of a bid. 
5. Approximate Starting Date - A calendar day shown on the proposal on which it is anticipated, at the time of the 

letting, that conditions will be such as to permit the Contractor to commence work. 
6. Assignment of Contract -The written agreement whereby the Contractor sells, assigns, or transfers his rights in 

the contract to any person, firm, or corporation. 
7. Award - The execution of the contract. 
8. Bidder - An individual, firm, corporation, or joint venture submitting a bid for the advertised work. 
9. Bureau Chief – The individual appointed by the Iowa Department of Natural Resources as the head of the Land 

and Waters bureau. 
10. Calendar Day - Every day shown on the calendar. 
11. Change Order - A written order to the Contractor, signed by the Engineer, ordering a change which has been 

found necessary in the work from that originally shown by the plans and specifications. Change orders duly 
signed and executed by the Contractor constitute authorized modifications of the contract. 

12. Channel - A natural or artificial water course. 
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13. Classes of Work - The divisions made for the purpose of measuring and paying for labor to be performed or 
materials to be furnished according to the methods of construction involved, as indicated by the items for 
which bids have been received for each specific contract. 

14. Commencement of Work - Work will be considered commenced when the Contractor’s operations are started 
on items of work covered by the contract documents and which require inspection, or when the Contractor 
notifies the Engineer, and the Engineer agrees, that the Contractor’s equipment and personnel are available at 
the site, but his operations are prevented by weather or soil conditions. 

15. Commission - The state Natural Resources Commission as constituted under the laws of the state of Iowa 
(which is the party of the first part in the contract, let in behalf of the State, of which these specifications are a 
part). 

16. Commissioner - A member of the state Natural Resources Commission. 
17. Contract (Also Contract Document) - The written agreement between the Contracting Authority and the 

Contractor setting forth the obligations of the parties thereunder, including, but not limited to, the performance 
of the work, the furnishing of labor and materials, and the basis of payment. The contract includes the notice to 
bidders, proposal, contract form, and contract bonds specifications, supplemental specifications, special 
provisions, all items covered on the table of contents, plans, notice to proceed, and any change orders and 
agreements which are required to complete the construction of the work in an acceptable manner, including 
authorized extensions thereof, all of which constitute one instrument. 

18. Contract Item (Pay Item) - A specifically described unit of work for which a price is provided in the contract. 
19. Contract Period (Also Contract Time) - The number of working days or calendar days allowed for completion of 

the contract, including authorized time extensions. In case a calendar date of completion is shown in the 
proposal, in lieu of or in addition to the working days, the contract shall be completed by that date. 

20. Contract Sum - The aggregate sum obtained by totaling the amounts arrived at by multiplying the number of 
units of each class of work, as shown in the contracts by the unit price specified in the contract for that class of 
work. 

21. Contracting Authority - The governmental body, board, commission, or officer having authority to award a 
contract. 

22. Contractor - The individual, firm, corporation, or joint venture contracting with the Contracting Authority for 
performance of prescribed work. 

23. Contractor Registration - The registration number issued by the Division of Labor Service, in accordance with 
Chapter 91C of the Code of Iowa. 

24. Deficient Work - Work not in reasonably close conformance with the contract requirements, or otherwise 
inferior, but in the opinion of the Engineer, reasonably acceptable for its intended use and allowed to remain in 
place. 

25. Department of Economic Development - As defined in Chapter 15, Code of Iowa. 
26. Department of Labor Services - As defined in Chapter 91, Code of Iowa. 
27. Department of Natural Resources (Department)- The Department of Natural Resources, as defined in Chapter 

455A, Code of Iowa. 
28. Department of Revenue and Finance - As defined in Chapter 421, Code of Iowa. 
29. Department of Transportation -The Department of Transportation, as defined in Chapter 307, Code of Iowa. 
30. Director - The duly appointed executive officer for the Department of Natural Resources. 
31. Drainage Ditch -An artificially constructed, open depression, other than a road ditch, which is constructed for 

the purpose of carrying surface water runoff . 
32. Drawings (or Plans) - The approved plans, profiles, typical cross sections, working drawings, and supplemental 

drawings, or exact reproductions thereof, including modifications, altered plan, revisions, and amendments, 
which show the locations characters dimensions, and details of the work to be done.  

33. Employee - Any person working on the project, mentioned in the contract of which these specifications are a 
party, and who is under the direction or control, or receives compensation from, the Contractor or 
subcontractor. 

34. Engineer - The  Bureau Chief, or other authorized representative of the Contracting Authority, acting within the 
scope of the particular duties assigned, or of the authority given. 

35. Equipment - All machinery and equipment, together with the necessary supplies for upkeep and maintenance, 
and tools and apparatus necessary for the proper construction and acceptable completion of the work. 
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36. Extra Work - Work not provided for in the contract, as awarded, but deemed essential to the satisfactory 
completion of the contract within its intended scope and authorized by the Engineer. Extra work shall not 
include additional materials, equipment, and labor used due to natural variations in the surface and subsurface 
conditions, except as specifically provided for elsewhere in the contract documents. 

37. Extra Work Order - A change order concerning the performance of work or furnishing of materials involving 
additional work. Such additional work may be performed at agreed prices, or on a force-account basis, as 
provided elsewhere in these contract documents.  

38. Independent Contractor - Any persons firms or corporation who contracts with the Contractor to perform a 
service for which the basis of payment is in terms of units of service rather than salary or wages. 

39. Inspector - An employee of the Contracting Authority and who is the authorized representative of the Engineer, 
assigned to make detailed inspections of any or all portions of the work, or materials included in the work. 

40. Instruction to Bidders - The clauses setting forth in detail the information relative to the proposed work and 
requirements for the submission of proposals. 

41. Invitation for Bids - See Notice to Bidders.  
42. Item -See Contract Item. 
43. Joint Venture - Two or more individuals, films or corporations combining any equipment, personnel or finances 

for the purpose of submitting a single bid. 
44. Laboratory - The testing laboratory of the Contracting Authority, or any other testing laboratory which may be 

designated or approved by the Engineer. 
45. Lands Acquired for the Work - The land area, reserved or secured by the Contracting Authority, upon which to 

construct the work, or where to obtain material therefrom. 
46. Major Item of Work - Any contract item (Pay item) for which the original contract amount plus authorized 

additions is more than 10% of the total original contract sum or $50,000 whichever is less. 
47. Materials - Any substances specified for use in the construction of the project and its appurtenances. 
48. Notice to Bidders - That portion of the contract documents, prepared and furnished by the Contracting 

Authority for the information of bidders submitting proposals, which notice specifies provisions, requirements, 
and instructions pertaining to the method, manner, and time of submitting bids. 

49. Notice to Proceed - Written notice to the Contractor to proceed with the contract work including, when 
applicable, the date of beginning of contract time. 

50. Official Publications - The official publications are the formal resolutions and notices relative to the proposed 
improvement that are required by law to be published in a prescribed manner and that have been published in 
accordance with the statutes relating to them. Official publications area by statutes vested with all of the force 
and effect of contract obligations. 

51. Owner - The state of Iowa, acting through the Iowa Department of Natural Resources as constituted under the 
laws of the state of Iowa. 

52. Performance Bond - The bond executed by the Contractor and its surety in favor of the owner, guaranteeing the 
faithful performance of the contract and the payment of all debts pertaining to the work. 

53. Plans (or Drawings) - The approved plans, profiles, typical cross sections, working drawings, and supplemental 
drawings, or exact reproductions thereof, including modifications, altered plan, revisions, and amendments, 
which show the locations characters dimensions, and details of the work to be done.  

54. Project - One or more correlated improvements which constitute the complete improvement of a designated 
park, recreational reserve, state monument, lake, reserve, game area, fish hatchery, parkway, or other area 
under jurisdiction of the Department of Natural Resources. 

55. Project Engineer - The representative of the Department of Natural Resources, regardless of actual title, directly 
in change of the work. 

56. Proposal - The formal offer of a bidders on the prescribed form, to perform the work and to furnish the labor 
and materials at the prices quoted. 

57. Proposal Form - The approved form on which the Contracting Authority requires formal bids to be prepared and 
submitted for the work. 

58. Proposal Guarantee - The security furnished by the bidder with his/her proposal for a projects as guarantee 
he/she will execute the contract for the work if the proposal is accepted. 

59. Reasonably Close Conformity - Reasonably close conformity means compliance with reasonable and customary 
manufacturing and construction tolerances where working tolerances are not specified. Where working 
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tolerances are specified, reasonably close conformity means compliance with such working tolerances. Without 
detracting from the complete and absolute discretion of the Engineer to insist upon such working tolerances as 
establishing reasonably close conformity, the Engineer may accept variations beyond such tolerances, as 
reasonably close conformity, where they will not materially affect value or utility of the work and the interest of 
the State. 

60. Right-of-Way - The land area, the right to possession of which is secured or reserved by the Contracting 
Authority for road purposes. 

61. Road - A general term denoting a public way for vehicular travel, including the entire area within the right-of-
way. 

62. Shop drawings - See “working drawings”. 
63. Special Provisions - Additions and revisions to the standard and supplemental specifications covering conditions 

peculiar to an individual project, method and manner. 
64. Specifications - The requirements contained herein and in any supplemental specifications, or special provisions 

applying to the contract, and pertaining to the method and manner of performing the work, or to the quantity 
and quality of the materials to be furnished under the contract. 

65. Specified Completion Date - The date specified in the proposal for completion of the work. After work has 
commenced or if the completion date is not specified, the last day of the contract period shall be the 
completion date. 

66. Specified Starting Date - A calendar day shown on the proposal on which date commencement of the work is 
expected. 

67. State - The State of Iowa acting through its authorized representative. 
68. Station - One hundred lineal feet. 
69. Subcontractor - Any individual, firm, or corporation to whom the Contractor, with the written consent of the 

Contracting Authority, sublets any part of the contract. 
70. Superintendent - The Contractor’s authorized representative in responsible charge of the work. 
71. Supplemental Agreement - Written agreement between the Contractor and the Contracting Authority, 

modifying the original contract. 
72. Surety - The corporation, partnership, or individual, other than the Contractor, executing a bond furnished by 

the Contractor. 
73. Targeted Small Business - Any enterprise, located in the state of Iowa, which is operated for profits under a 

single management, and which is 51 percent owned, operated, and actively managed by one or more women or 
minority persons, and has been certified by the Iowa Department of Economic Development. 

74. Unacceptable Work - Work not in reasonably close conformance with the contract requirements and ordered to 
be removed and replaced. 

75. Unauthorized Work - Work neither contemplated by the contract documents nor authorized by the Engineer, 
and work done contrary to the instructions of the Engineer. 

76. Work - Work shall mean the furnishing of all labor, materials, equipment, and other incidentals, as detailed in 
the plans, specifications, and by the Engineer, necessary or convenient to the successful completion of the 
project and the carrying out of all the duties and obligations imposed by the contract. 

77. Work Order - A written order, signed by the Engineer, of contractual status, requiring performance by the 
Contractor without negotiation of any sort, and which may involve starting, resuming, or the suspension of 
work. (Not to be confused with extra work order. ) 

78. Working Day - Prior to commencement of work, beginning on the date designated in the notice to proceeds or 
beginning on the specified starting date, or as soon thereafter as provided in the specifications, a day other than 
Saturday, Sunday, or another recognized legal holiday. Any weekdays exclusive of Saturdays, Sundays, or a 
recognized legal holidays on which weather or other conditions not under control of the Contractor, will permit 
construction operations to proceed for not less than 3/4 of a normal workday in the performance of a 
controlling item of work. If such conditions permit operations to proceed for at least 1/2 but less than 3/4 of the 
normal working hours, 1/2 of a working day will be counted. The days counted will exclude Saturdays, Sundays, 
and recognized legal holidays the Contractor does not work, but will include Saturdays, Sundays, and recognized 
legal holidays the Contractor does work. Nonproductive work that does not require inspection may be done on 
Saturdays with no time charged. Working days will not be charged for the day before or after a holiday when 
the contract documents specifically prohibit work and the Contractor does not work. Working days will not be 
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counted during periods of suspension of work ordered by the Engineer, except when the suspension is a result 
of a violation of terms of the contract. 

79. Working Drawings - Stress sheets, shop drawings, erection plans, falsework plans, framework plans, cofferdam 
plans, bending diagrams for reinforcing steel, or any other supplementary plans or similar data which the 
Contractor is required to submit to the Engineer for approval. Also referred to as “shop drawings”. After 
approval by the Engineer the working drawings became a part of the plans. 
 

PART 1101. INSTRUCTIONS TO BIDDERS 
1101.01 GENERAL 

A. These instructions are intended to serve as a guide to the requirements with which the bidder must comply 
prior to and in submitting a proposal, including various “conditions” affecting the award of the contract. They 
do not in themselves inform the bidder of all the requirements that must be complied with under the contract. 

B. The time for bid openings shall be the prevailing Central Standard or Daylight Savings time in force at Des 
Moines, Iowa on the date set forth in the Notice to Bidders. 

C. Before submitting a bid, the bidder shall examine all the drawings and specifications enumerated in the table of 
contents of this project manual. The successful bidder will be required to do all the work that is shown on the 
drawings, mentioned in the specifications, or reasonably implied as necessary to complete this contract. 

D. The bidder shall visit and examine the site to become acquainted with the adjacent areas, means of approach to 
the site, conditions of the actual job site, and the facilities for delivering, storing, placing, and handling of 
materials and equipment. 

E. Failure to visit the site or failure to examine any and all contract documents will not relieve the successful 
bidder from the necessity of furnishing any materials or equipment, or performing any work that may be 
required to complete the work, in accordance with the drawings and specifications. Neglect of the above 
requirements will not be accepted as reason for delay in the work or additional compensation. 

 
1101.02 DRAWINGS AND SPECIFICATIONS 

A. The drawing and specifications, which are part of this contract, are enumerated in the table of contents of this 
project manual. 

B. It is the responsibility of the bidder to examine the plans, proposal form, specifications, supplemental 
specifications, special provisions, the site of the works and the state of the work of other contractors on the 
project to assure that all requirements of the contract and the plans are fully understood. It is the bidder’s 
responsibility to satisfy herself/himself as to the nature of the work and all reasonably ascertainable conditions 
that may affect his/her performance under the contract. 

 
1101.03 INTERPRETATION 

A. Nonverbal explanation or instructions will be given in regard to the meaning of the drawings or specifications 
during the bid period. Bidders shall bring all inadequacies, omissions, or conflicts to the Engineer’s attention, at 
least ten days before the date set for the bidding. Prompt clarification will be supplied to all bidders of record by 
addendum. 

B. Neither the Department of Natural Resources nor the Engineer will be responsible for verbal instructions. 
C. Failure to request clarification or interpretation of the drawings and specifications will not relieve the successful 

bidder of responsibility. Signing of the contract will be considered as an implicit indication that the Contractor 
has thorough understanding of the scope of the work and comprehension of the contract documents. 

 
1101.04 CONTENTS OF PROPOSAL FORMS 

A. Bidders will be furnished with proposal forms stating the location and description of the proposed work, the 
approximate quantities of work to be performed or materials to be furnished, the form and amount of the 
required proposal guarantee, and the contract period. 

B. The statement, “By virtue of statutory authority, preference will be given to products, provisions grown and 
coal produced within the state of Iowa where applicable,” which is on the face of the proposal form shall not be 
applicable to contracts involving Federal-aid participation in construction. 

C. The following bidding and letting regulations shall apply to all construction projects for which the Department 
receives bids. 
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1. Contracts will be recommended for approval for award on the basis of the greatest total savings in the 
public interest. The determination of which projects are to be awarded will be based on the approval by the 
appropriate Commission or other contracting agency. 

2. Contractors shall not be permitted to tie projects or to designate on the bidding proposal the limit of the 
amount they will accept. 

 
1101.05 PREPARATION OF PROPOSALS 

A. Only signed proposals, submitted on forms furnished by the Contracting Authority, will be considered, and the 
bidder will be assumed to have familiarized himself with the requirements of all applicable contract documents. 
To insure consideration, the bidder shall specify a unit price in figures for each pay item for which a quantity is 
given and shall also show the products for the respective unit prices and quantities, written in figures in the 
column provided for the purposes and the total amount of the proposal obtained by adding the amounts of the 
several items. All the unit price figures shall be in ink or typed. If there is a discrepancy between unit bid prices, 
extensions, or total amounts of bid, the unit bid prices shall govern. 

B. If the proposal is made by a partnership or corporations the name of the partnership or corporations its agents 
and its principal place of business shall be shown. The proposal shall be signed by an authorized agent of the 
partnership of corporation. 

C. If the proposal is made on the basis of a joint bid, the proposal shall be signed by each of the joint bidders, or in 
the case of a firms’ partnerships or corporations by an authorized agent for such firms’ partnerships or 
corporations and the principal place of business for each shall be shown. 

D. By signing and submitting the proposal, the bidder gives an unsworn declaration on behalf of each person, firm, 
association, partnership, or corporation submitting a proposal, certifying that such person, firm, association, 
partnership, or corporation has not, either directly or indirectly, entered into any agreement, participated in any 
collusion, or otherwise taken any action in restraint of free competitive bidding in connection with such 
contract, and is not under debarment currently by the Federal government for a criminal violation which is 
reasonably related to bidding and contracting procedures. 

E. The attention of the bidders for the work covered by a proposal and referred to as this work, is directed to the 
fact that contracts for work other than the work covered in this proposal may have been awarded, are being 
advertised for letting on the same date as this work, or may be awarded in the future. 

F. Completion of work covered by this proposal may be contingent upon certain work covered by other contracts 
being performed on the project in advance of this work, likewise, completion of work covered by other 
contracts may be dependent upon completion of work covered by this proposal. 

G. The contract documents will list types of work involving other contracts anticipated to be let on the same 
letting date or same time within the contract period anticipated for this work. The contract documents will also 
list other governmental agencies, railroads, utilities, or other parties who will have work with which it is known 
that this work must be coordinated. 

H. The bidder is expected to be familiar with work already in progress or previously let on this project, the contract 
periods, the progress being made, and any other conditions regarding that work which may affect his/her bid or 
his/her performance under this contract. 

I. Cooperation and coordination of all contractors and other agencies authorized to do work on the project will be 
required. 

J. The bidder for this work acknowledges these facts and agrees that it is in the public interest to have the work of 
certain contracts and agencies performed concurrently rather than consecutively. The bidder further agrees to 
cooperate and coordinate his work with that of other contractors or agencies to the mutual interest of all 
parties doing work on the project, whether by contract with the State, County, or City or necessary work being 
done by governmental agency or utility force. 

K. By the submission of a bid on this works the bidder acknowledges and agrees that an investigation and inquiry 
has been made regarding the contracts for work with which this work must be coordinated. 

L. In the event disputes arise between contractors or other agencies, or both, doing work on the project as to their 
mutual rights or obligations, the Contracting Authority or its authorized representative will, when requested to 
do so or upon his own motion, act as referee and define the rights of all interested parties with regard to the 
conduct of the work, which decision shall be final as provided in 1105.01. 
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M. If a prospective bidder, for a project for which the Department is the Contracting Authority, is in doubt as to the 
true meaning of any part of the contract documents, he may submit to the Contracting Authority a request for 
additional information, explanations, or interpretations. Interpretations may be in the form of an addendum to 
the proposal. The Contracting Authority will not be responsible for any information, explanation, or 
interpretation from any other source. 

 
1101.06 IRREGULAR PROPOSALS 

A. Proposals will be considered irregular and may be rejected for any unauthorized changes in the proposal form 
or for any of the following reasons: 
1. If on a form other than that furnished by the Contracting Authority, or if the form is altered or any part 

thereof is detached. 
2. If there are unauthorized additions, conditional or alternate bids, or irregularities of any kind which may 

tend to make the proposal incomplete, indefinite, or ambiguous as to its meaning. 
3. If the bidder adds any provisions reserving the right to accept or reject an award because he is low bidder 

on another project in the same letting, 
4. If the bidder adds any provisions reserving the right to accept or reject an award or to enter into contract 

pursuant to an award. 
5. If a bid on one project is tied to a bid on any other project, except as specifically authorized on the proposal 

form by the Contracting Authority, 
6. If the proposal does not contain a unit price for each pay item listed, except in the case of authorized 

alternate pay items. 
 
1101.07 ESTIMATE OF QUANTITIES 

A. For all work let on a unit price basis, the Engineer’s estimate of quantities, as shown in the notice to bidders and 
the proposals is understood to be approximate only, and will be used only for comparing bids except as 
otherwise provided in the basis of payment for the various classes of work. 

 
1101.08 SUBMISSION OF PROPOSALS 

A. All proposals shall be submitted on the standard proposal form prepared specifically for this project. An 
example of which is bound in this specification volume. Only proposals which are submitted on this form will be 
considered. 

B. One copy of the proposal shall be submitted. 
C. No proposal for any subdivision or any subclassification of the work, except as indicated, will be accepted. Any 

conditional bid, amendment to the proposal form, or the inclusion of any correspondence, written or printed 
matter, or details of any essential provision of the contract documents, or required consideration of unsolicited 
material or data in determining the award of the contracts will disqualify the proposal. 

D. The bid amounts shall be inserted in the spaces provided on the proposal form, setting forth clearly and 
concisely, all designations and prices. Erasures or other changes on the proposal form must be explained or 
noted over the signature of the bidder. 

E. Addenda issued during the time of bidding shall become part of the contract documents. Bidders shall 
acknowledge receipt of each addendum in the appropriate space provided on the proposal form. If no addenda 
are issued, the word “none” is to be entered in the space provided. 

F. When samples are required, they must be submitted by the bidder so as to arrive at the designated office prior 
to the hour set for opening the proposals. Samples shall be furnished free of expense to the Department of 
Natural Resources, properly marked by identifications and accompanied by a list when there is more than one 
sample. The Department of Natural Resources reserves the right to mutilate or destroy any samples submitted 
whenever it may be considered necessary to do so for the purpose of testing. Samples not so mutilated or 
destroyed, when no longer required to be retained in connection with the award or delivery of supplies, will be 
returned at the bidder’s expense, if such return is requested in the proposal. 

G. All proposals must state the full business address of the bidder and be signed with the bidder’s usual signature. 
Proposals by partnerships must state the full names of all partners and must state the name of the partnership 
followed by the signature and designation of one of the members of the partnership or an authorized 
representative. Proposals by corporations must state the legal name of the corporation and the name of the 
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state of incorporation followed by the signature and designation of the president, secretary, or other person 
authorized to bind the corporation to the proposal. Contractors are required to include the Iowa Contractors 
registration number assigned to them by the Iowa Division of Labor Services. The name of each person signing 
the proposal shall be typed or printed below the signature.  

H. A proposal by a person who affixes to their signature the word “president”, “secretary”, “agent”, or any other 
designation without disclosing their principals may be held to be the proposal of the individual whose name is 
signed thereon. When requested by the Department of Natural Resources, satisfactory evidence of the 
authority of the officers signing in behalf of the corporation shall be furnished. 

I. Proposals shall be submitted via email to the address specified in the notice to bidders.  The subject line of the 
email containing the proposal and proposal guarantee must include the Project Number, Project Title, and the 
Bid Date and Time.  The bidder shall be responsible for emailing the proposal, with the proposal guarantee, on 
or before the date and time specified in the notice to bidders. The officer whose duty it is to open the proposal 
will decide when the specified time has arrived. Proposals received thereafter will not be considered. The 
Department shall notify the bidder in the event that a bid is determined to be late. 

J. No bidder shall submit more than one proposal for identical work for the same project. 
 
1101.09 WITHDRAWAL OF PROPOSALS 

A. Proposals may be withdrawn by written or telegraphic request received from the bidder or authorized 
representative prior to the time fixed for opening of bids, without prejudice to the right of the bidder to file a 
new proposal. No proposals may be withdrawn by telephone request. Withdrawn proposals will be returned 
unopened. Negligence on the part of the bidder in preparing the proposal confers no right for withdrawal of the 
proposal after it has been opened. 

 
1101.10 TAXES 

A. The bidder shall include in the proposal all applicable federal and state taxes required by law. See Sales Tax 
Exemption below. 

B. For the purposes of retail sales tax and use tax, general construction contractors, special construction 
contractors, and construction subcontractors are regarded as consumers or users of all tangible personal 
property which they purchaser acquire, or manufacture for use in complying their respective construction 
contracts. 

C. Iowa retailers making sales, within the state of Iowa, of tangible personal property to a construction contractor 
for such use, are making sales at retail, the receipts of which are subject to retail sales tax. This means that a 
construction contractor should pay retail sales tax to his Iowa suppliers when purchases of tangible property are 
made within the state of Iowa. If a Contractor uses tangible personal property in completing the constructions 
which the Contractor has manufactured or fabricated, the tax will be 5% of the cost of manufacture. 

D. This likewise means that any construction contractor purchasing, acquiring, or manufacturing tangible personal 
property outside the state of Iowa, for such use in Iowa, owes use tax on such out-of-state purchases, measured 
at the rate of 5% of the purchase prices or in the case of a product manufactured by the Contractor, the 
Contractor owes 5% of the cost of manufacture. 

E. The use tax is to be paid by the Contractor directly to the Iowa Department of Revenue and Finance, using the 
retailers sales and use tax return, unless the out-of-state vendor from whom purchased is registered with the 
Use Tax Section of the Iowa Department of Revenue and does bill and collect the Iowa Use Tax for the state. 

F. In accordance with Iowa Code Section 442.42 (15) & (16) and 422.47 (5), the DEPARTMENT will issue a Sales Tax 
Examption Certificate to CONTRACTOR and each approved contractor which will permit the material suppliers 
to sell material which will becomes an integral part of the structure exempt from Iowa sales tax and some 
applicable local option taxes and school infrastructure local option sales taxes. 

G. The CONTRACTOR is responsible for keeping records identifying the materials and supplies purchase and 
verifying they were used as an integral part of the structure governed by this Contract. Any material purchased 
tax free and not used on this project are subject to taxes payable within the same quarter as the project 
completion date. 

H. The Sales Tax Exemption Certificate must not be used to claim exemption for tax items not used on this project 
or thst do not qualify for exemption under the provisions of the Iowa Code Sections listed above. Such misuse 
will result in civil or criminal penalties. 

mailto:constructionbids@dnr.iowa.gov
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I. Bidders should enticipate that the sale and use tax couild increase the cost of non-exempted services and 
material by at least 5% andmake the necessary llowance before submitting a bid. 

J. The Department will reclaim sales taxes, after receiving a Contractor’s Statement of Sales Tax for those projects 
for which a Tax Exemption Certificate was not issued. 

 
1101.11 WORK BY THE DEPARTMENT OF NATURAL RESOURCES 

A. Unless specifically provided in the contracts the Department of Natural Resources will not furnish any labor, 
materials, or supplies necessary to complete the work under this contract. 

 
1101.12 PREFERENCE FOR LABOR AND MATERIALS 

A. The Contractor shall observe all of the laws of the state of Iowa with regard to preference for labor and 
materials, except that preference for Iowa labor and materials shall not apply when federal funding is to pay for 
any part of the project. When a project is federally funded it is indicated in the notice to bidders. 

 
1101.13 PROPOSAL GUARANTEE 

A. All proposals submitted by bidders must be accompanied by a proposal guarantee in the form of a certified 
check, cashier’s check, or a proposal guarantee bond prepared on the standard proposal guarantee bond form 
furnished to the bidder by the Department of Natural Resources, an example of which is bound in this 
specification volume.  
1. The proposal guarantee shall be made payable to the Department of Natural Resources in the amount 

specified in the notice to bidders and on the proposal form.  
2. If the bond form is utilized in lieu of certified check or cashier’s checks it must be executed by a surety 

company authorized by the Commissioner of Insurance for the state of Iowa to do business in Iowa and 
which has filed its certificate of authority with the Clerk of Court. One copy of the proposal guarantee bond 
form is furnished by the Department of Natural Resources with the contract documents. Only one executed 
copy must be submitted with the bid proposal. 

B. Any bid which is not accompanied by a proposal guarantee will be considered no bid and will not be read at the 
bid opening. 

C. All proposal guarantees submitted by unsuccessful bidders will be returned as stated in Section 1103.03 of the 
General Covenants and Provisions. 

 
1101.14 AWARD OF THE CONTRACT 

A. It is the intent of the Owner to award a contract to the lowest responsible Bidder provided the Bid has been 
submitted in accord with the requirements of the Bidding Documents, is judged reasonable, and does not 
exceed the funds available. Award of this contract will be at the place and at the time of the first regularly 
scheduled meeting of the appropriate commission of the Department of Natural Resources following the 
opening of the proposals, except for reasonable delays as provided in Section 1103.02 of the General Covenants 
and Provisions. 

B. The Department of Natural Resources reserves the right to reject all bids or any proposal or to waive 
informalities in any proposal or to accept any proposal which will best serve the interests of the state of Iowa. 

C. If, at the time this contract is to be awarded, the lowest proposal submitted by a qualified responsible bidder is 
in the best interest of the state of Iowa, the contract will be awarded, and the bidder to whom the award is 
made will be promptly notified after the Department of Natural Resources meeting. 

D. The Owner shall have the right to accept Alternates in any order or combination and to determine the low 
bidder on the sum of the Base Bid and the Alternates accepted. 

 
1101.15 EXECUTION OF THE CONTRACT 

A. The successful bidder shall, within thirty calendar days after the date of the award of the contract, enter into a 
written contract with the Department of Natural Resources on the forms furnished by the Department for the 
performance of the awarded work. 

 
1101.16 PERFORMANCE GUARANTEE BOND 
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A. Simultaneously with delivery of the signed contracts, the Contractor shall furnish a performance guarantee 
bond prepared on the standard performance guarantee bond form furnished to the Contractor by the 
Department of Natural Resources, an example of which is bound in the specification volume.  
1. The bond must be executed by a surety company authorized by the Commissioner of Insurance of the State 

of Iowa to do business in Iowa and which has filed its Certificate of Authority with the Clerk of Court.  
2. A copy of the performance guarantee bond form will be attached to a copy of the contract furnished by the 

Department of Natural Resources to the Contractor after award of the contract. One executed copy of the 
bond must be returned to the Department of Natural Resources with the signed contract, one copy of the 
bond may be retained by the surety company for its own records. 

 
1101.17 CERTIFICATE OF INSURANCE 

A. On or before execution of the contracts the Contractor shall furnish to the Department of Natural Resources a 
certificate of liability and property damage insurance.  
1. The bidder is directed to examine the insurance coverage limits section of this specification volume to 

determine the coverage limits which apply to this project. Insurance certificates furnished to the 
Department of Natural Resources showing inadequate limits of coverage will be rejected, thus delaying final 
execution of the contract. See Sections 1103.04, 1107.02, and 1107.03 of the General Covenants and 
Provisions. 

 
1101.18 COMMENCEMENT AND COMPLETION 

A. The Contractor shall not commence work before the preconstruction meeting to be held after execution of the 
contract by all parties. The Contractor will be responsible for contacting the project Inspector to set up a time 
for the preconstruction meeting at the project site. 

B. The Contractor must agree to complete the work by the date specified, or within the number of working days 
indicated if so specified in the contract. Should it be found impossible to complete the work on or before the 
time specified for completion, a written request may be submitted for a time extension, setting forth the 
reasons believed to justify the granting of such requests. 

 
1101.19 APPEAL OF CONTRACT AWARD 

A. If a Contractor who submitted a timely proposal disagrees with an award decision, it may appeal that decision 
by submitting a written appeal to department’s director or the director’s designee detailing the factual and legal 
basis for the challenge within five calendar days of the Notice of Intent to Award. The Issuing Officer may 
submit a written response to the Contractor’s written appeal within five business days after receipt of the 
appeal. The department’s director or designee will issue a written decision within seven business days of receipt 
of the Issuing Officer’s written response. 

 
PART 1102. BIDDER QUALIFICATIONS 

1102.01 COMPETENCY AND OF BIDDERS 
A. Bidders submitting proposals must be recognized contractors, engaged in the class of work provided for in the 

plans and specifications, and must possess sufficient resources to complete the work. Before the contract is 
awarded, the bidder may be required to furnish evidence to the satisfaction of the Contracting Authority of the 
ability to perform and complete the contract. 

 
1102.02 QUALIFICATIONS OF THE BIDDER 

A. Before award of the contract can be approved, the Department of Natural Resources shall be satisfied that the 
bidder involved: 
1. Maintains a permanent place of business. 
2. Has adequate equipment to do the work properly and expeditiously. 
3. Has suitable financial status to meet the obligations incident to the work. 
4. Has appropriate technical experience. 
5. Has satisfactorily completed past projects. 
6. Is not ineligible due to discrimination in employment. 
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B. The Engineer will make such investigations as deemed necessary to determine the ability of the bidder to 
perform the work, and the bidder shall furnish to the Engineer all such information and data for this purpose as 
the Engineer may request.  
1. The Department of Natural Resources reserves the right to reject a bid if the evidence submitted by, or an 

investigation of, such bidder fails to satisfy the Department of Natural Resources that the bidder is 
responsible and qualified to carry out the obligations of the contract and to complete the work 
contemplated therein. 

C. Targeted small business set-aside projects. 
1. All contractors submitting proposals for set-aside projects shall meet the “Targeted Small Business” 

definitions and be capable of being certified by the Department of Economic Development within thirty (30) 
days after the bid letting date. Failure of the low bidder to become certified within this time will be just and 
sufficient cause for the denial of the award. 

2. Contractors eligible for “Targeted Small Business” designation but not currently certified as such by the 
Department of Inspections and Appeals, should do so immediately by contacting the Targeted Small 
Business Officer, Lucas State Office Building, Des Moines, Iowa 50319 -0083. 

 
1102.03 REDUCTIONS IN BIDDER QUALIFICATIONS RESTRICTIONS 

A. The requirements and conditions for bidder qualifications may be reduced by the Contracting Authority either 
for contractors who have well established performance records in other fields or for contractors having 
adequate financial responsibility and experienced supervisory personnel available for the work that is under 
consideration or for both the above reasons. 

B. Likewise, the requirements may be modified by the Contracting Authority for newly formed or reorganized 
firms or corporations whose basic organization is composed of individuals who are veterans of the construction 
industry, with proven records of satisfactory performance in the field in which they have elected to bid, 
provided, however, that they have adequate financial responsibility, equipment, and available experienced 
supervisory personnel. 

 
1102.04 IMPOSITION OF INCREASE IN BIDDER QUALIFICATION REQUIREMENTS, SUSPENSIONS AND 
DISQUALIFICATION 

A. The requirements and conditions for bidder qualification in 1102.01 may be imposed or re-imposed or 
increased, or a contractor may be suspended or disqualified. 

B. The requirements and conditions for qualifications of a contractor may be imposed or re-imposed or increased 
if or when: 
1. The Contractor seriously delays commencement or completion of any work within the contract period or 

any extension thereof under circumstances that would normally give rise to a right of the Contracting 
Authority for liquidated damages or declaration of defaults or; 

2. The Contractor does any act or omits doing or performing any act which, in the judgment of the Contracting 
Authority, evidences a material change in the contractor’s financial responsibility or work capability where, 
in the judgment of the Contracting Authority, the same will materially prejudice the contractor’s ability to 
successfully prosecute such public improvement contracts, or he knowingly submits false information 
concerning prequalification, or; 

3. The Contractor takes or fails to take any action which the Contracting Authority deems to warrant an 
imposition of increase in bidder qualification requirements. 

C. A contractor may be suspended from bidder qualification if or when: 
1. The Contractor continually fails or refuses to remove and replace materials or work found by the Engineer 

not to be in reasonably close conformity with the contract documents or to correct such material or work 
so as to cause such materials or finished product to be reasonably acceptable work, or; 

2. The Contractor continually and, in the judgment of the Engineer, without good cause therefor, fails to carry 
on the work in an acceptable manner, or refuses to comply with a written order of the Engineer within a 
reasonable time, or; 

3. The Contractor fails to perform with his own organization the work as required in 1108.01, or otherwise 
assigns or disposes of work or the contract or any part thereof without approval of the Contracting 
Authority, or; 



 GENERAL COVENANTS AND PROVISIONS 00700-13 

4. The Contractor forfeits a proposal guaranty and fails to enter into the contract upon an offer of award by 
the guarantee Contracting Authority in response to a prior advertisement for bids for the same project for 
which award is currently being considered, or; 

5. The Contractor fails to comply with nondiscrimination requirements of the Standard Specifications or 
special provisions, or; 

6. The Contracting Authority deems a suspension is appropriate for reasons stated in Paragraph A, above. 
7. The Contractor is debarred from doing work for the federal government. 
8. The Contractor knowingly submitted false or misleading information concerning qualifications. 

D. A suspension is intended to be for an indefinite period of time or, in the case of Paragraph C4, for a specific 
project. A suspension shall continue until the contractor resolves, to the satisfaction of the Contracting 
Authority the problem for which the suspension was made. 

E. A contractor may be disqualified from bidder qualification if or when: 
1. Currently debarred by some other state or Federal agency, or; 
2. Subcontracts, employs, or otherwise uses services, for work of the Contracting Authority, of one who is 

debarred by the Contracting Authority or disqualified according to Paragraph 1, except to fulfill agreements 
for work on existing contracts, or; 

3. Is convicted of or pleads guilty or nolo contendere to a charge of engaging in any conspiracy, combination, 
or other unlawful act in restraint of trade or of similar charges in any Federal court or a court of this or any 
other state, or; 

4. Has offered or given gifts or gratuities to employees of the Contracting Authority in violation of State law or 
has had as his employee a person who was at that time also an employee of the Contracting Authority, or 

5. The Contracting Authority deems a disqualification is appropriate for reasons stated in Paragraph C. above. 
F. A disqualification is intended to be for a specified time. A disqualification shall not exceed 36 months. The 

Contracting Authority will issue a written notice of any intent to disqualify or suspend a contractors except 
when suspended for a specific project according to Paragraph C4. 

G. Should the Contractor believe that the increase in bidder qualification requirements, intended suspensions or 
intended disqualification is based on false, biased, or incomplete information or that the increase or intended 
action is severe or unwarranted, the Contractor may make a written request to the Contracting Authority for an 
opportunity to be heard in a contested case pursuant to Chapter 17A, Code of Iowa.  
1. If notice is given, the written request for a hearing must be filed with the Contracting Authority within 10 

days of receipt of the notice of intended agency action.  
2. If the basis of the intended disqualification is a criminal violation which is reasonably related to bidding and 

contracting procedures, the intended disqualification may be applied to the organization, including a 
person, firm, association, partnership, or corporation, to an affiliated officer, representative, or employee 
thereof, and to any other such organization in which the organization or affiliate or the officer, 
representative, or employee has an interest as either officer or owner. 

H. When a notice is given or when any action is contested, the Contracting Authority will issue a notice of the final 
action taken. 

 
1102.05 FOREIGN CORPORATIONS 

A. Before entering into a contract involving construction or maintenance work, corporations organized under the 
laws of any other state shall file with the Contracting Authority a certificate from the Secretary of State of the 
State of Iowa showing that they have complied with all of the provisions of Chapter 489 Code of Iowa, 
governing foreign corporations. For contracts involving only the furnishing of materials, the foregoing 
requirement does not apply. 

B. When a contract not involving federal-aid participation for a public improvement is to be awarded to the lowest 
responsible bidder, a resident bidder shall be allowed a preference over a nonresident bidder from a state or 
foreign country which gives or requires a preference to bidders from that state or foreign county. The 
preference is equal to the preference given or required by the state or foreign country in which the nonresident 
bidder is a resident. 

C. If another state or foreign country has a more stringent definition of a resident bidder, the more stringent 
definition is applicable to bidders from that state or foreign county. 
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D. Any joint venture that includes a nonresident bidder will be considered nonresident, and the preference rule 
will be used. 

 
1102.06 INCOME TAX DEDUCTION ON NON-RESIDENT CONTRACTORS 

A. Each nonresident person or firm doing business as an individual and each nonresident co-partnership will be 
required, as precedent to receiving an award, to file a certificate issued by the State Tax Commissions as 
provided in Section 422.17, Code of Iowa, releasing the Contracting Authority from withholding any and all 
sums required by the provisions of Section 422.17, Code of Iowa. 

 
PART 1103. APPROVAL FOR AWARD AND AWARD OF THE CONTRACT 

1103.01 CONSIDERATION OF BIDS 
A. The Contracting Authority reserves the right to waive technicalities and to reject any or all proposals. Bidders 

may be denied a contract award for any one of the following reasons: 
1. For failure to meet the Contracting Authority’s requirements for qualification of bidders, as set forth in 

Section 1102.02 and in the special provisions for the project. 
2. For failure to maintain satisfactory progress on work already under contract. 
3. For failure to meet promptly financial obligations undertaken in connection with other work under contract. 
4. For filing more than one proposal at any letting for the same work under the same or different names. 
5. For an unsatisfactory record of performance and cooperation on previous contracts. 
6. For submitting an obviously unbalanced bid. 
7. For having sublet or otherwise assigned work without the approval of the Contracting Authority. 
8. For forfeiture of a proposal guarantee and failure to enter into contract upon an offer of an award by the 

Contracting Authority in response to a prior advertisement for bids for the same project or any combination 
of projects involving the project for which award is currently being considered. 

9. For failure to file and maintain with the Contracting Authority a current Certificate of Insurance meeting the 
requirements of 1107.02. 

10. For failure to provide a current Iowa contractor’s registration number according to the provisions of 
Chapter 91C of the Code of Iowa. 

 
1103.02 APPROVAL FOR AWARD 

A. In the approval for award of contracts consideration will be given not only to prices bid but also to the 
mechanical and other equipment available to the bidders the financial responsibility of the bidders and his 
ability and experience in performance of like or similar contracts. 

B. Approvals for award will be made as promptly as practical after bids have been opened and read. The 
Contracting Authority reserves the right to delay the approval for award for such time as is needed for 
consideration of bids and for receipt of concurrence in recommended approvals for award from other 
governmental agencies whose concurrence may be required. 

 
1103.03 RETURN OF PROPOSAL GUARANTEE 

A. Proposal guaranties will be returned to the unsuccessful bidder by mail promptly after the approval for award 
has been made. Return to the successful bidder will be made promptly after the filing of the contract 
documents. 

 
1103.04 CERTIFICATE OF INSURANCE 

A. The Contractor’s certificate of liability and property damage insurance described in 1107.02 shall be filed with 
the Contracting Authority on or before the execution of the contract and shall be maintained throughout the 
prosecution of the work and until final acceptance and completion of the contract. A separate verification shall 
be required for contracts awarded on the basis of joint bids. 

 
1103.05 REQUIREMENT OF CONTRACT BOND 

A. In compliance with Section 573 of the Code of Iowa, the Contractor shall, at the request of the Contracting 
Authority, on all contracts amounting to five thousand ($5,000.00) dollars or more, file an acceptable bond in an 
amount not less than 100 percent of the contract sum with the Contracting Authority.  
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1. The bond shall be executed in on the standard form of the Contracting Authority, contractor shall provide 
one (1) original. This bond shall be held to cover all work included in the contracts whether performed by 
the Contractor or under a subcontract or assignment. The bond shall be executed by the Contractor and by 
a surety company authorized to do business in the state of Iowa.  

2. The Contractor shall not begin work on any contract before he is notified, in writing, that the required bond 
has been approved and accepted, or until the signed contract is returned to him. 

B. Prime contractors that are certified through Iowa Department of Economic Development as a targeted small 
business may request a performance bond waiver.  
1. The waiver shall be applied only to a prime contract where the project does not exceed $50,000.00, not 

withstanding Section 573.2 of the Iowa Code.  
2. The waiver shall only apply to those contractors which are able to demonstrate the inability of securing a 

bond because of a lack of experience.  
3. A waiver shall not apply to business with a record of repeated failure of substantial performance or material 

breach of contract in prior circumstances. The granting of a waiver shall in no way relieve the business from 
its contractual obligations and shall not preclude the Contracting Authority from pursuing any remedies 
under the law upon default or breach of contract. 

 
1103.06 EXECUTION OF CONTRACT 

A. The bidder to whom a contract is being awarded shall execute and file four copies of such contract with the 
Contracting Authority. 

 
1103.07 FAILURE TO EXECUTE CONTRACT 

A. Unless the time limit is modified by special provisions failure to execute a contract and file an acceptable bond 
within 30 days of the date of the approval for awards herein provided, will be just and sufficient cause for 
annulment of the approval for award and for forfeiture of the proposal guarantee to the Contracting Authority. 

 
1103.08 SUBCONTRACTORS 

A. The bidder to whom a contract is being awarded shall file a list of subcontractors and a copy of each 
subcontract with the Contracting Authority within 30 days of the date of the approval for award. All 
subcontracts must comply with the provisions of 1106.01. 

 
1103.09 MATERIAL SUBSTITUTION 

A. The bidder to whom a contract is being awarded shall file all requests for materials substitutions within 30 days 
of the approval of award of the contract. 

 
PART 1104. SCOPE OF WORK 

1104.1 INTENT OF PLANS AND SPECIFICATIONS 
A. The intent of the plans and specifications is to provide for the construction and completion of every detail of 

the work described therein. It shall be understood that the Contractor shall furnish all labor, material, tools, 
transportation, and supplies required for all or any part of the work to make each item complete in accordance 
with the spirit of the contract. It is understood that the apparent silence of the specifications as to any detail or 
the apparent omission of a detailed description concerning any point shall be regarded as meaning that only the 
best general practice is to prevail and that only materials and workmanship of the first quality are to be used. 

A. For the purpose of design and the preparation of the Engineer’s estimate, the Contracting Authority or its 
representatives may perform a reasonable amount of exploratory work to gain information relative to surface 
and subsurface conditions relating to types of soils moisture content, and types and extent of rock strata.  
1. This information, when shown on the plans, represents a summary of conditions as of the date the survey 

was made, it is only an approximate estimation of the site conditions made merely to be suggestive to the 
Contracting Authority of construction conditions and quantities and classes of work. This information may 
be used as the bidder sees fit. The appearance of this information on the plans or specifications will not 
constitute a guarantee that conditions other than those indicated will not be encountered at the time of 
construction.  
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2. The bidder is advised that all information concerning the project, compiled by the Contracting Authority 
preceding the design, is available for examination at the Contracting Authority’s headquarters. The 
prospective bidder shall conduct an examination as provided in 1102.06 to satisfy himself as to the 
character of the work to be done, the probable construction conditions, and any other reasonably 
ascertainable conditions and the potential effect these could have on the performance of work under the 
contracts which shall be the basis for the bid to be prepared. 

B. Any bidder interested in the work is authorized to make whatever additional investigation he consider 
advisable. In making such additional investigation, the bidder is directed to the Engineer for information relating 
to available right-of-way. If there are, at that time, any parcels of land over which the Contracting Authority 
does not have jurisdiction, right of entry must be secured by the prospective bidder from those authorized to 
grant such permission.  
1. All such additional investigation work shall be performed without costing or obligating the Contracting 

Authority in any way. 
 
1104.02 SPECIAL WORK 

A. Any conditions not covered by these standard specifications are stated in the special provisions. 
 
1104.03 INCREASED OR DECREASED QUANTITIES 

A. The Contracting Authority reserves the right to make such increase or decrease in the quantities of the work 
shown on the plans as may be considered necessary to complete fully and satisfactorily the construction 
included in the contract. The compensation to the Contractor for such changes will be as provided in 1109.04. 

B. Except as provided in 1109.05, no significant change in quantities, as defined in 1109.17, shall be made by 
increasing or decreasing the project area to be improved as shown on the plans and described in the proposal 
forms unless the Contractor gives written consent to such increase or decrease. However, such consent will not 
be required for maintenance or restoration work ordered by the Engineer.  
1. For the purpose of this article a material change shall be defined as an increase or decrease of more than 20 

percent in the measured quantity of any item in the contract. 
 
1104.04 EXTRA WORK 

A. The Contracting Authority reserves the right to order, in writing, the performance of work of a class not 
contemplated in the proposal but which may be considered necessary to complete satisfactorily the work 
included in the contract. Such extra work will be paid for as provided in 1109.04B. 

 
1104.05 MAINTENANCE OF DETOURS 

A. Unless so required by the plans or the special provisions, the Contractor will not be required to assume any 
responsibility in connection with the maintenance or marking of suitable detours. 

 
1104.06 REMOVAL AND DISPOSAL OF STRUCTURES AND OBSTRUCTIONS 

A. The contractor for bridge and culvert work shall remove any existing structure, or part of structure, that in any 
way interferes with the new construction. If specific payment for such work has not been provided in the 
contract, it will be paid for as extra work. 

B. The contractor for road work shall remove any materials or structures found on the right-of-way which are not 
designated to remain in place or which have not been designated for use in the new construction.  
1. The removal and disposal of pipe culverts will not be paid for directly but shall be considered as incidental 

works and the cost of such removal and disposal shall be considered to be included in the contract price for 
other items. Pipe culverts designated for salvage shall be removed by methods that will cause a minimum of 
damage to the pipe culverts.  

2. The removal and disposal of bridges or other masonry or monolithic concrete construction will be paid for. 
If the contract does not contain an item for such work, it will be paid for as extra work. 

 
1104.07 RIGHTS IN AND USE OF MATERIALS FOUND ON THE RIGHT-OF-WAY 
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A. Unless stated to the contrary in the contract documents, all materials, such as stone, gravel, sand, timber, and 
structures or parts of structures, found on the right-of-way or on land acquired for the work, are the property of 
the Contracting Authority or the owner of the fee title to the land.  
1. If such materials are to be removed but use or salvage is not designated on the plans, they shall become the 

property of the Contractor, and shall be disposed of by the Contractor.  
2. When the Contractor is permitted to use materials found on the right-of-way, any excavations that are 

made below the grade elevations shall be backfilled with other suitable materials so that the finished road 
conforms to the grade shown on the plans. No extra compensation will be allowed for such backfilling. 

 
1104.08 FINAL CLEANING UP 

A. Before final acceptance of the work, the Contractor shall remove all unused material and rubbish from the site 
of the work, remedy any objectionable conditions the Contractor may have created on private property, and 
leave the project site in a neat and presentable condition. The Contractor shall make no agreement which 
allows salvaged or unused material to remain on private property within view of the project except when 
consistent with previous land use. 

B. All ground occupied by the Contractor in connection with the work, which is within view of or adjacent to a 
road, shall be restored. Restoration shall include appropriate smoothing to its original condition and may 
include making the area suitable for cultivation and, where vegetation has been disturbed, seeding of the area.  
1. Unless otherwise provided for, the Contractor shall be responsible for securing waste privileges on private 

property. The general Contractor shall be responsible for cleanup of subcontractors at the completion of all 
work. 

C. This article is not intended to restrict burning in accord with applicable regulations. 
D. Final clean up shall be subject to approval of the Engineer. 

 
1104.09 RIGHT-OF-WAYS OR LANDS ACQUIRED FOR THE WORK 

A. Access to the construction site will be over designated routes of travel, on land owned or made available by the 
Contracting Authority for the specific use of the Contractor. 

B. Right-of-way or lands will be provided without cost to the Contractor, and it is contemplated that all of the 
needed right-of-way or lands will have been acquired for the work placed under contract.  
1. Whenever it is necessary to secure additional right-of-way or land, performance of the work affected 

thereby is contingent upon the securing of such right-of-way or land. No claims will be allowed for loss or 
damage occasioned by delays in securing right-of-way or lands. 

 
1104.10 PERMITS AND ARRANGEMENTS WITH OTHER GOVERNMENTAL AGENCIES 

A. Whenever the work involves construction with which federal, state, or local governmental agencies are 
concerned, the performance of the work is contingent on arrangements and/or permits with those concerned 
agencies.  
1. The Contracting Authority shall secure all necessary permits, certificates, and licenses required to prosecute 

the work, except specifically designated permits, local building permits, and any cost for inspections 
required by local authorities, which shall be paid for and secured by the Contractor.  

2. No additional compensation will be allowed for any delays, inconvenience, or damages sustained by the 
Contractor due to actions of those concerned agencies with respect to any arrangements or permits they 
may require. 

 
1104.11 RAILROAD CROSSINGS 

A. Whenever the work involves construction with which railroad companies are concerned, the performance of 
the work is contingent upon arrangements with the railroad companies for the proposed construction.  
1. The performance of the work shall be in accord with arrangements established by the Contracting 

Authority. The Contractor may make additional arrangements.  
2. No claim will be allowed for loss or damage caused by failure of the railroad to comply with provisions of 

the agreement with the Contracting Authority. Upon notice given, the Contracting Authority will institute 
necessary legal action to enforce the conditions of its agreement with the railroad company. 
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1104.12 PUBLIC UTILITIES 
A. The Contracting Authority will notify all utility companies, all pipeline owners, or other parties affected, and will 

endeavor to have all necessary adjustments of the public or private utility fixtures, pipelines, and other 
appurtenances within or adjacent to the limits of construction made as soon as practicable. 

B. The Contractor shall be responsible for notification concerning work near pipelines, required by Section 479.47, 
Code of Iowa, and for conducting his work as required therein. 

C. Waterlines, gaslines, wirelines, service connections, water and gas meter boxes, water and gas valve boxes, light 
standards, cableways, signals, and all other utility appurtenances within the limits of the proposed construction 
which are to be relocated or adjusted are to be moved by the owners at their expense, except as otherwise 
provided for in the special provisions or as noted on the plans. 

D. It is understood and agreed that the Contractor has considered in the bid all of the permanent and temporary 
utility appurtenances in their present or relocated positions as shown on the plans and that no additional 
compensation will be allowed for any delays, inconvenience, or damage sustained by him/her due to any 
interference from the utility appurtenances or their operation or relocation. 

 
1104.13 DRAWINGS AND SPECIFICATIONS 

A. Unless otherwise provided in the contract documents the Contracting Authority shall furnish to the Contractor, 
awarded the contract, free of charge, all copies of drawings and specifications reasonably necessary for the 
execution of the work. 

 
1104.14 THE CONTRACTING AUTHORITY’S RIGHT TO OCCUPY 

A. The Contracting Authority shall have the right to enter the building or work site and store or attach such fixtures 
or furniture as it may elect, or to do such other work providing that such storage or work will not interfere with 
the completion of the Contractor’s work. Such occupancy by the Contracting Authority shall in no way imply 
final acceptance of any portion of the Contractor’s work. 

 
1104.15 CONTRACTOR’S UNDERSTANDING 

A. It is understood and agreed that the Contractor has, by careful examination, satisfied him/herself as to the 
nature, character and location of the work, conformation of the ground, character, quality and quantity of the 
materials to be encountered, character of the equipment and facilities needed, preliminary to and during the 
prosecution of the work, general and local conditions and all other matters which can in any way affect the 
work under this contract. No verbal agreement or conversation with any officer, agency, or employee of the 
Contracting Authority, either before or after the execution of the contracts shall affect or modify any of the 
terms or obligations herein contained. 

 
1104.16 HISTORICAL AND ARCHEOLOGICAL 

A. If during the course of construction evidence of deposits of historical or archeological interest is found, the 
Contractor shall cease operations affecting the find and shall notify the Iowa Department of Natural Resources 
and the state Historic Preservation Officer. No further disturbance of the deposits shall occur until the 
contractor has been notified by the agency that he/she may proceed. The agency will issue a notice to proceed 
only after the state official has surveyed the find and made a determination to the Iowa Department of Natural 
Resources. 

B. Compensation to the contractor, if any, for lost time or changes in construction to avoid the finds shall be 
determined in accordance with changed conditions or change order provisions of the specifications. 

 
PART 1105. CONTROL OF WORK 

1105.01 AUTHORITY OF ENGINEER 
A. The Engineer will decide all questions which may arise as to the quality and acceptability of materials furnished 

and work performed and as to the rate of progress of the work, all disputed and mutual rights between 
contractors, all plans and specifications, and all questions as to the acceptable fulfillment of the contract on the 
part of the Contractor. Except as provided in Section 1109, the Engineer’s decisions will be final. 

B. For authority to temporarily suspend work see 1105.08 and 1108.06. 
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1105.02 PLANS 
A. The official plans, profiles, and cross sections, on file in the office of the Contracting Authority, show the 

location, typical construction details, and dimensions of the work contemplated. The work shall be performed in 
conformity therewith, except in case of error or unforeseen contingency. 

B. The plans are made from careful surveys and represent the foreseen construction requirements. Any 
appreciable deviation from the plans made necessary to expedite construction, or because of errors shall be 
called to the attention of the other party, in writing, by the party discovering such conditions. If necessary, 
revised plans will be provided. 
 

1105.03 WORKING DRAWINGS 
A. The plans will be supplemented by such working drawings as are necessary to adequately control the work. 

Working drawings shall be furnished by the Contractor, as required by the specifications or the plans.  
1. When certification by a professional structural or civil engineer registered in Iowa is required, it will be so 

designated on the plans or in other contract documents.  
2. Working drawings may include shop drawings of fabricated materials, erection plans, falsework plans, 

cofferdam plans, or other supplemental plans or data. Contractor submitted shop drawings for steel 
structures shall show fully detailed dimensions and sizes of all component parts of the structure, 
descriptions of drains, etc.  

3. Prior to review of working drawings, any work done or material ordered shall be at the Contractor’s risk.  
4. The Contractor shall expressly understand that the Contracting Authority’s review of working drawings 

submitted by the Contractor covers only requirements for strength and arrangement of component parts.  
5. The Contracting Authority assumes no responsibility for errors in dimensions and assumes the Contractor 

will use material complying with requirements of the contract documents, or, where not specified, those of 
sound and reasonable quality, and will erect the subjects of such working drawings in accord with 
recognized standards of first-quality workmanship or, when specified, in accordance with standards of the 
contract documents.  

6. If unanticipated and either unusual or complex construction procedures or site conditions occur, the 
Engineer may require the Contractor to submit such working drawings as, in the judgment of the Engineer, 
are necessary to satisfactorily complete the proposed construction. 

 
1105.04 ALTERATION OF PLANS OR CHARACTER OF WORK 

A. The Engineer will have the right to make alterations in plans or character of work as may be considered 
necessary or desirable during the progress of the work to satisfactorily complete the proposed construction. 
Such alteration will neither waive any conditions of the contract nor invalidate any of the provisions thereof. 
 

1105.05 CONFORMITY WITH AND COORDINATION OF SPECIFICATIONS, PLANS AND SPECIAL PROVISIONS 
A. Discrepancies within contract documents: 

1. In case of any discrepancy between the drawings on the plans and the figures written thereon, the figures, 
unless obviously incorrect, are to govern.  

2. In case of any discrepancy between the plans, including plan notes, and the general or supplemental 
specifications, the plans are to govern.  

3. In case of a discrepancy between the general specifications and supplemental specifications, the 
supplemental specifications are to govern.  

4. In case of any discrepancy between the general or supplemental specifications and the special provisions or 
between the plans and the special provisions, the special provisions shall govern. 

B. The Contractor shall not take advantage of any apparent error or omission in the plans, specifications, or of any 
discrepancy between the plans or specifications. The Engineer shall be permitted to make such correction in 
interpretation as may be deemed necessary for the fulfillment of the intent of the plans and specifications, 
subject to compensation as provided in 1109.03, 1109.05, and 1109.06. 

C. The plans shall not be so changed as to materially affect the cost or the difficulty of performing any item or 
work for which the contract amount is more than 20 percent of the total contract sum, except with the consent 
of the Contractor. 
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D. All work performed and all materials furnished shall be in reasonably close conformity with the lines, grades, 
cross sections, dimensions, and material requirements, including tolerances, shown on the plans or indicated in 
the specifications. 

E. If the Engineer finds the material, or the finished product in which the material, is used is not within reasonably 
close conformity with the plans and specifications, but that reasonably acceptable work has been produced, the 
Engineer shall determine, based on engineering judgment, if the work shall be accepted and remain in place.  
1. In this events the Engineer will document the basis of acceptance and supplement it by contract 

modification which will provide for an appropriate adjustment in the contract price for such work or 
materials as deemed necessary to conform to the Engineer’s determination. 

F. If the Engineer finds the material, the finished product in which the material is used, or the work performed is 
not in reasonably close conformity with the plans and specifications and has resulted in an inferior or 
unsatisfactory product, the work or material shall be considered unacceptable and shall be removed and 
replaced, or otherwise corrected, as acceptable to the Engineer, by and at the expense of the Contractor. 
 

1105.06  SUPERVISION BY CONTRACTOR 
A. The Contractor, when absent from the construction site, shall have on site at all times, as its agent, a competent 

superintendent, capable of reading and thoroughly understanding the plans, specifications, and other contract 
documents and who shall be thoroughly experienced in the type of work being performed.  
1. The superintendent shall supervise, direct, and control the Contractor’s operations, personnel, work, and 

subcontractor’s operations. The superintendent shall have full authority to execute orders or directions of 
the Engineer, without delays, and to promptly supply such materials, equipment, tools, labor, and 
incidentals as may be required.  

2. The Contractor shall give the Engineer written notification of the name of the superintendent. The 
superintendent shall not be replaced, except with the consent of the Engineer, unless the superintendent 
proves to be unsatisfactory to the Contractor and ceases to be in the Contractors employ. 

 
1105.07 CONSTRUCTION STAKES AND BENCH MARKS 

A. If there is no provision in the Contract documents for a Construction Survey Bid Item, the Engineer will set the 
necessary centerline, slopes and grade stakes promptly upon notification by the Contractor that stakes are 
needed, unless otherwise noted on the Plans. 

B. For all structures, unless otherwise noted on the Plans, the Engineer will set stakes for centerline and such other 
stakes as are necessary to establish definitely, the location, elevations, and alignment of the structure. Every 
reasonable precaution will be taken by the Engineer and his technical assistants to insure that the construction 
stakes and/or computations are true and accurate, but the Contractor shall ensure that no gross error exists 
before beginning operations. Should such mistakes or errors be allowed to exist, and work completed on 
erroneous data, the Contractor will be held responsible to remedy the work to conform to the correct lines, 
grades, or standards without expense to the Contracting Authority or the Engineer. 

C. The Contracting Authority shall not be responsible for delays due to lack of grade or line stakes, unless the 
Contractor has given the Engineer 48-hour written notice that such stakes will be needed, and the Contractor’s 
work is being conducted in a satisfactory manner and at the specified rate of progress. 

D. The Contractor shall be held responsible for the preservation of stakes and marks. If, in the opinion of the 
Engineer, any of the survey stakes or marks have been carelessly or willfully destroyed or disturbed by the 
Contractor, the cost of replacing them shall be charged against the Contractor. 

E. The Contractor shall provide and keep constantly upon the work site, first-class instruments for use in 
establishing the various lines, levels and grades for the construction and shall have a superintendent on the 
work who is thoroughly familiar with their use. The Contractor shall provide and maintain a permanent bench 
mark at the construction site for the use of mechanics and other subcontractors. 
 
 
 

1105.08 AUTHORITY AND DUTIES OF INSPECTOR 
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A. The Contracting Authority may appoint inspectors to represent the Engineer in the inspection of all materials 
used in and all work done under the Contract. Such inspection may extend to any part of the work and to 
preparation or manufacture of materials to be used.  
1. The inspector will not be permitted to modify in any way the provisions of the contract documents or to 

delay the work by failing to inspect materials and work with reasonable promptness. An inspector is placed 
on the work to keep the Engineer informed as to its progress and the manner in which it is being 
performed. The inspector will not be authorized to approve or accept any portion of the work. 

2. Results of inspection tests and examinations will be available to the Contractor on an informational basis. 
Absence or presence of representative test data does not alter the Contractor’s responsibility for plan and 
specification compliance in accordance with 1104.01.  

3. The inspector will not act as foreman or perform other duties for the Contractors nor improperly interfere 
with management of the work.  

4. In case of dispute between the Contractor and inspector as to quality of materials or manner of performing 
the works the inspector will have authority to reject materials or suspend the work until the question at 
issue can be decided by the Engineer. Written notice of suspension of work will be given to the Engineer 
and Contractor by the inspector. 

 
1105.09 INSPECTION OF WORK 

A. The Contractor shall furnish the Engineer with every reasonable facility for ascertaining whether the work is 
being performed in conformance with the contract documents. At any time before acceptance of the works 
upon request of the Engineer, the Contractor shall remove or uncover such portions of finished work as the 
Engineer may direct. After examination has been made, the Contractor shall restore such portions of the work 
to the standard required by the contract documents. 
1. If work thus exposed or examined proves acceptable, the uncovering or removing and replacing of 

coverings or the restoring of parts removed, shall be paid for as extra work, except that no payment will be 
made for work involved in checking smoothness of concrete surfaces.  

2. If work thus exposed and examined proves unacceptable, the Contractor shall replace the defective work in 
accordance with the specifications.  

3. If work thus exposed and examined proves either unacceptable or deficient, the Contractor will be paid only 
for work as finally accepted.  

4. Work done without the Engineer having been afforded ample opportunity to provide suitable inspection, or 
unauthorized work, may be ordered removed and replaced at the Contractor’s expenses or may be 
excluded from the quantities measured for payment. 

B. If the specifications, Engineer’s instructions, laws, ordinances, or any public authority require any work and/or 
materials to be specially tested or approved, the Contractor shall give the Engineer timely notice of readiness 
for review. If the review is to be made by authority other than the Engineer, the Contractor shall notify the 
Engineer of the date fixed for review. Reviews by the Engineer will be promptly made and, where practicable, at 
the source of supply. 
 

1105.10 REMOVAL OF DEFECTIVE WORK 
A. Any defective work shall be removed and replaced at the Contractor’s expense. 
B. Should the Contractor fail or refuse to remove defective work when so ordered by the Engineer, the Engineer 

shall have authority to order the Contractor to suspend further operations, and may withhold payment on 
estimates until such defective work has been removed and replaced in accordance with the plans and 
specifications.  
1. Continued failure or refusal on the part of the Contractor to correct defective work promptly shall be 

sufficient cause for the Contracting Authority to declare the contract in default and to complete the work in 
accordance with 1108.11. 

 
 
 
 
1105.11 UNAUTHORIZED WORK 
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A. Unauthorized work and work done in excess of that provided by the lines and grades shown on the plans or as 
given by the Engineer, or any work done without the authority of the Engineers will be considered as 
unauthorized and will not be paid for.  
1. Unauthorized work may be ordered removed and replaced at the Contractors expense. 

 
1105.12 OTHER CONTRACTS 

A. The Contracting Authority reserves the right to do, or to contract for other work adjacent to, or in the vicinity 
of, the work herein described. 

B. The Contractor agrees to permit such other work to progress and to arrange for joint occupation of the site 
under such provision as the Engineer determines necessary. If in the judgment of the Engineer, such joint 
occupation of the site impedes progress on the work herein described, the Contracting Authority will 
proportionally extend the time for completion of the work.  
1. The Contractor hereby waives any claim for damages or extra compensation by reason of such interference 

with his work. 
 
1105.13 FINAL INSPECTION 

A. Upon notification, by the Contractor or his authorized representative, that the work is completed, the Engineer 
shall make prompt final inspection of each item of work included in the contract. If the work is found not to be 
in accordance with the contract documents, the Contractor will be advised as to the particular defects to be 
remedied before final acceptance can be made. 
 

1105.14 RESTRICTIONS ON MOVING AND USE OF HEAVY EQUIPMENT 
A. The following restrictions shall apply to the moving and use of heavy equipment: 

1. Movement of equipment to and from the project shall be in compliance with the laws governing the 
operation of vehicles on the highways of Iowa. Movement and operation of equipment over completed 
portions of pavements, bituminous surfaces, base courses, and structures which are a part of the project 
shall be with legal axle loads, except as modified in this article. 

2. In the case of earthwork and shouldering to be done in connection with either rigid or flexible pavement, or 
pavement widening and resurfacing, no tractor-drawn, earth-moving equipment shall be operated, or 
driven on or across the pavements, except at designated crossovers, as authorized by the Engineer. 
a. When crossovers are specifically permitted, the Contractor will designate, before use, the location and 

number of crossovers to be used. The Engineer will not approve crossovers in areas of limited sight 
distance, near structures, railroad crossings, or at any other location which will place safety of the 
traveling public in jeopardy. At these crossovers, equipment having axle loads greater than the 
maximum permitted by law may be used. 

b. Crossovers shall be 30 feet in length measured along the centerline and shall not be closer than 300 feet 
to each other. 

c. For each crossover used, the Contractor shall, at the Engineer’s option, either replace the pavement or 
pay the Contracting Authority at the rate of five thousand ($5,000.00) dollars on the basis of a two-lane 
pavement. 

d. In lieu of the surface crossover, approved hauling bridges may be used. The hauling bridge shall 
accommodate two lanes of public traffic, and it shall be removed from the roadway at the close of each 
day’s operations. When a hauling bridge is used, no payment will be required. 

e. The provisions of the Supplemental Specification for Traffic Controls in effect on the contract letting 
date, shall apply. 

3. No dragline, cranes or power shovel shall be operated with any part of the machine resting upon a 
pavement, bituminous surface, base course, or structure except with approval of the Engineer and in accord 
with restrictions in that approval. 

4. Under no conditions shall machines equipped with metal lugs or similar projections on the treads be 
operated on the surface of a pavement, bituminous surface or base course. 

5. For building shoulders, on completed pavements of any type, the maximum axle load used for equipment 
operating on pavement shall not exceed the legal axle load, as defined herein. 
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6. Crawler-type tractors shall not be moved on or off a pavement or base course except at places where the 
compacted earth adjacent to slab is at least 2 inches higher than the surface of the pavement or base 
course. Whenever heavy, crawler-type equipment, such as a crane or mixers is moved on or off the edge of 
a pavement or base course, a substantial timber approach shall be built, at the edge of slab, to prevent 
overloading or otherwise injuring the edge of the slab. 

7. Compacting equipment having axle loads greater than 20,000 pounds may be used on the work under the 
following provisions: 
a. The equipment shall be transported to and from the work and across the bridges on the work in 

compliance with laws of the State of Iowa. 
b. For compaction of subbase, the weight of equipment used shall not be greater than that of compaction 

equipment used in correction of the roadbed for grade and cross section. 
c. For compaction of base course, the weight of equipment used shall not be greater than the weight of 

equipment used in compaction of the subbase on which the base is placed. 
d. For compaction of surface courses, the weight of equipment shall not be greater than that of 

equipment used in compaction of the base on which the surface course is placed. 
8. For grading or any other type of work, no rollers or other equipment, having an axle load greater than 

50,000 pounds or a total weight in excess of 60,000 pounds shall be operated over a culvert, except as may 
be authorized by the Engineer, and then, in strict compliance with prescribed precautionary measures. 

 
1105.15 PLACEMENT OF FILL MATERIAL IN STREAMS AND WATERBODIES 

A. The placement of fill material in streams is regulated by Federal law. The intent of this specification is to require 
contractor operations in streams and other waterbodies and adjacent swamps, marshes, bogs, or similar areas, 
to be in compliance with Federal regulations. 

B. Fill material shall mean; any material used for the primary purpose of replacing an aquatic area with dry land, or 
of changing the bottom elevation of a waterbody. 

C. Fill material shall consist of clean, suitable, naturally occurring material, free from toxic pollutants in other than 
trace quantities. 

D. Temporary stream crossings shall be bridged or culverted so as not to restrict expected high flows or disrupt the 
movement of aquatic life native to the stream or waterbodies. Expected high flows are those flows, which the 
Contractor expects to experience during the period of time that the crossing is in place. 
1. Temporary stream crossings shall:  

a. Not extend over 100 feet into any swampy, bogy, marshy, or similar area that is adjacent to the stream 
or waterbody.  

b. Be maintained to prevent unnecessary erosion and other nonpoint sources of pollution.  
c. Be removed after they are no longer needed. 

 
1105.16 COST REDUCTION INCENTIVE 

A. The Contractor may submit to the Engineer, in writing, proposals for modifying the plans, specifications, or 
other contract requirements for the sole purpose of reducing the total cost of construction.  
1. The proposals shall not impair, in any manner, essential functions or characteristics of the projects, 

including but not limited to, service life, economy of operation, ease of maintenance, desired appearance, 
or design and safety standards. 

B. Proposals shall contain the following changes: 
1. Existing requirements and proposed changes, 
2. Contract requirements that must be changed if the proposal is adopted, 
3. A detailed cost estimate of performing the work as stipulated and as proposed, 
4. The time within which the Engineer must make a decision thereon, 
5. The items of work affected by the proposed changes, including any quantity variation attributable thereto. 

C. The provisions of this article shall not be construed to require the Engineer to consider any cost reduction 
proposal which may be submitted hereunder.  
1. Proposed changes in basic design of a bridge or pavement type will not be considered an acceptable 

proposal.  
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2. The Contracting Authority will not be liable to the Contractor for failure to accept, or act upon, any proposal 
submitted pursuant to this article, or for any delays to the work attributable to any such proposal.  

3. If a proposal is similar to a change in plans or specifications under consideration by the Contracting 
Authority for the project at the time said proposal is submitted, or if such a proposal is based on, or similar 
to, standard specifications, special provisions, or plans adopted by the Contracting Authority after the 
advertisement for the contract, the Engineer will not accept such proposals and the Contracting Authority 
reserves the right to make such changes without compensation to the Contractor under provisions of this 
article. 

D. The Contractor shall continue to perform the work in accordance with contract requirements until a change 
order, incorporating the cost reduction proposal, has been issued. If a change order has not been issued by the 
date on which the Contractor’s cost reduction proposal specifies that a decision thereon should be made, or 
such other date as the Contractor may subsequently have specified in writing, such proposal shall be deemed 
rejected. 

E. The Engineer shall be the sole judge of the acceptability of a cost reduction proposal and of the estimated net 
savings in construction costs from adopting all, or any part of, such proposal. In determining the estimated net 
savings, the right is reserved to disregard the contract bid prices if, in the judgment of the Engineer, such prices 
do not represent a fair measure of the value of work to be performed or to be deleted. 

F. The Contracting Authority reserves the right, where it deems such action appropriate, to require the Contractor 
to share in the Contracting Authority’s costs of investigating a cost reduction proposal. Where such a condition 
is imposed, the Contractor shall indicate his acceptance thereof in writing, and such acceptance shall constitute 
full authority to deduct amounts, payable to the Contracting Authority from any money due, or that may 
become due, to the Contractor under the contract. 

G. If the Contractor’s cost reduction proposal is accepted in whole or in part, such acceptance will be by change 
order, which shall specifically state that it is executed pursuant to this article. Such a change order shall 
incorporate the changes in the plans and specifications which are necessary to permit the proposal, or such part 
of it as has been accepted, to be put into effects and shall include any conditions upon which the Contracting 
Authority’s approval is based, if the approval is conditional.  
1. The change order shall also set forth the estimated net savings in the cost of performing the work 

attributable to the proposal effectuated by the change order, and shall further provide that the Contractor 
be paid 50 percent of said estimated net savings amount. 

H. Acceptance of the cost reduction proposal and performance of the work thereunder shall not extend the time 
of completion of the contract, unless specifically provided for in the change order authorizing use of the 
proposal. 

I. The amount specified to be paid to the Contractor in the change order which effectuates a cost reduction 
proposal shall constitute full compensation to the Contractor for the proposal and performance of the work 
thereof pursuant to the said change order. 

J. The Contracting Authority expressly reserves the right to adopt a cost reduction proposal, for general use on 
contracts administered by the Contracting Authority, when it determines that said proposal is suitable for 
application to other contracts.  
1. When an accepted proposal is adopted for general use, only the contractor who first submitted such 

proposal will be eligible for compensation pursuant to this article, and in that case, only to those contracts 
awarded to him/her prior to submission of the accepted proposal and as to which such proposal is also 
submitted and accepted.  

2. Cost reduction proposals identical or similar to previously submitted proposals will be eligible for 
consideration and compensation under provisions of this article, if the identical or similar previously 
submitted proposals were not adopted for general application to other contracts administered by the 
Contracting Authority.  

3. Subject to the provisions contained herein, the State or any other public agency shall have the right to use 
all, or any part of any submitted cost reduction proposal without obligation or compensation of any kind to 
the Contractor. 
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PART 1106. CONTROL OF MATERIAL 
1106.01 QUALITY OF MATERIALS 

A. It is the intent of the specifications that first-class materials shall be used throughout the work, and that these 
first-class materials shall be incorporated in such a manner as to produce completed construction which is 
acceptable in every detail. Only materials conforming to the requirements of these specifications, approved by 
the Contracting Authority, shall be incorporated into the work 

B. When more than one kind of manufacture of a material is specified, the option will be with the Contractor, but 
the choice shall be confined to the materials mentioned. 

C. Whenever in any of the contract documents, an item of material or equipment is defined by describing a 
proprietary product or by using the name of a manufacturer or vendor, the terms “or equivalent”, or “or equal”, 
if not inserted, shall be implied. This specific item of material or equipment mentioned shall be understood as 
establishing a standard of type, function, efficiency, minimum basis of design, and quality desired. Other 
manufacturer’s products of comparable quality, design and efficiency, and suitable for the service intended will 
be considered, but no change will be made without written approval of the Contracting Authority. 

D. Requests for materials substitutions must be submitted in duplicate, or in the quantities required elsewhere in 
the specifications, and meet the requirements of 1103.09 
 

1106.02 SOURCE OF MATERIALS 
A. At the option of the Engineer, the source of supply of each material shall be approved by the Contracting 

Authority before the delivery is stated.  
1. If requested by the Contracting Authority, representative preliminary samples, of prescribed character and 

quality, tested in accordance with the methods referred to under samples and tests, shall be submitted by 
the contractor or producer for examination.  

2. All materials proposed to be used may be inspected or tested at anytime during their preparation and use.  
3. If, after trial, it is found that sources of supply which have been approved do not furnish a uniform product 

or if products from any source do not meet the specifications, at any time, the Contractor shall furnish 
approved material from other approved sources. No material which, after approval has in any way become 
unfit for use, shall be used in the work. 

 
1106.03 SAMPLES AND TESTS 

A. Each consignment of materials required by the Engineer, shall be tested or inspected before being incorporated 
into the work and approved by the same Engineer before it is used.  
1. The contractor shall afford facilities for collecting and forwarding samples as the Engineer may require.  
2. Unless otherwise designated in the standard, supplemental specifications, or instructional memorandums, 

the inspection, sampling, testing, and basis of acceptance of materials shall be in accordance with the 
current AASHTO “Standard Specifications for Sampling and Testing of Transportation Materials” including 
published interim standards. 

 
1106.04 STORAGE OF MATERIALS 

A. The Contractor shall be responsible for care and storage of materials delivered for the work or purchased for 
use thereon. Material which has been delivered and has become damaged before actual incorporation in the 
work may be rejected by the Engineer even though it may have been previously acceptable. Stored materials 
shall be located to facilitate thorough inspections. 
 

1106.05 UNACCEPTABLE MATERIALS 
A. All materials not conforming to requirements of the specifications at the time they are to be used shall be 

considered unacceptable, and all such materials will be rejected and shall be removed immediately from the 
work site, unless otherwise instructed by the Engineer. No rejected materials the defects of which have been 
corrected shall be used until approval has been received. 
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PART 1107. LEGAL RELATIONS AND RESPONSIBILITY TO THE PUBLIC 
1107.01 LAWS TO BE OBSERVED 

A. The Contractor is presumed to be familiar with all laws, ordinances, and regulations that may, in any manner, 
affect those engaged or employed by the Contractor, the materials or equipment used, or which may in any 
way, affect the conduct of the Contractor’s work. The Contractor shall conduct his work to avoid conflict with 
any such laws, ordinances, or regulations, and shall save harmless the Contracting Authority and its 
representatives against any claim arising from violation thereof. 

B. The Contractor shall give preference to Iowa domestic labor, in accordance with the provisions of Chapter 73 of 
the Code of Iowa, and this provision is hereby specifically made a part of any contract of which these contract 
documents are a part. A person shall be deemed a domestic laborer of this state if he/she is a citizen and has 
resided in this state for more than six months. 

C. The provisions of Chapter 73 of the Code of Iowa concerning preferences for Iowa products and labor shall not 
apply to contracts involving work financed wholly, or in part, by the federal government. 

D. The Contractor and all subcontractors shall have on file with the Contracting Authority, a valid state of Iowa 
contractors registration number, issued by the Iowa Department of Labor Services, in accordance with Chapter 
91C of the Code of Iowa. 

 
1107.02 LIABILITY INSURANCE 

A. It shall be the Contractor’s responsibility to have liability insurance covering all of the construction operations 
incident to completion of this contract. The Contractor must have on file, with the Contracting Authority, a 
current “Certificate of Insurance” prior to award of contract. The certificate shall identify the following: 
insurance company firm name and address, contractor firm names policy period, type of policy, limits of 
coverage, and scope of work covered, (single project or statewide).  
1. This requirement shall apply with equal forces whether the work is performed by -- (1) persons employed 

directly by the Contractors (2) by a subcontractor or his employees, or (3) by an independent contractor. 
B. In addition to the above, the Contracting Authority shall be included as an insured party, or a separate owner’s 

protective policy shall be filed showing the Contracting Authority as an insured party. 
C. The liability insurance shall be written by an insurance company (or companies) qualified to do business in Iowa. 

For independent contractors engaged solely in the transportation of materials, the minimum coverage provided 
by such insurance shall not be less than required by Chapter 327, Code of Iowa, for truck operators or contract 
carriers as defined therein. For all other contractors, subcontractors, and independent contractors, the 
minimum coverage by such insurance shall be as follows: 

Public Liability Insurance 
Per person - $100,000.00 
Each occurrence - $300,000.00 
Property Damage Insurance 
Each occurrence - $50,000.00 

 
D. Failure on the part of the Contractor to comply with the requirements of this article will be considered sufficient 

cause to suspend the work, withhold estimates, and to deny the Contractor from receiving further contract 
awards, as provided in 1103.01. 

 
1107.03 PATENTS AND ROYALTIES 

A. The Contractor shall be responsible for all claims for infringement of patents, or for royalties on tools, 
machinery, appliances, devices, or materials used in construction and completion of the work, except as are 
specifically required by the contract documents.  
1. The Contractor agrees that the Department may retain out of the money that is or may become due the 

Contractor an amount to cover all such claims and to retain the same, until all such claims are paid or 
adjusted.  

B. The Contracting Authority assumes responsibility for payment of claims for damages from patent or copyright 
infringement or for royalties on material processes, specifications, or types of construction that are required by 
the contract documents. 
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1107.04 RESTORATION OF CONSTRUCTION WORK OPENED BY PERMIT 
A. Prior to final acceptance, if any repairs to the work constructed hereunder are made necessary by construction 

or repair of drains or sewers, laying or repairing of pipes or conduits for telegraphy, telephone or electric wires, 
or from any other disturbance of said work under permission issued by the Contracting Authority, the 
Contractor shall, upon notification by the Engineer, immediately make necessary repairs in conformity with the 
specifications.  
1. Such repairs shall be paid for as extra work, however, no compensation will be allowed when such repairs 

are made necessary by the Contractor’s negligence or carelessness. 
B. The Contractor shall not authorize any person or persons to make alterations or additions to the construction 

work unless a permit duly authorized by the Contracting Authority is presented. 
 
1107.05 FEDERAL PARTICIPATION 

A. The attention of the Contractor is called to the provisions of the Acts of Congress known as the “Land and 
Water Conservation Fund Act”, the “Federal Aid in Wildlife Restoration Act”, the “Federal Aid in Fish Restoration 
Act”, the “Boating Safety Act”, the “Superfund Amendments and Reauthorization Act “, the “Clean Water Act” 
and amendments thereto, and any other acts of congress providing for fish and wildlife of conservation 
improvements.  
1. When the United States Government is to pay for all or any portion of the cost of an improvement or 

project, the construction work, although it is under the direct supervision of the Contracting Authority and 
subject to the laws of the State of Iowa, is also subject to the above mentioned Acts of Congress and all 
rules, regulations, and reimbursements that may be imposed by the federal authority thereunder. Such 
construction work will, therefore, be subject to inspection by the duly authorized agents of the federal 
government, but such inspections will not make the federal government a party to the contract. 

B. On all contracts involving Federal aid, all steel products incorporated into the work must have been 
manufactured in the United States. The Engineer may allow minimal amounts of these materials from foreign 
sources, provided the cost does not exceed 0.1 percent of the contract sum or $2,500 whichever is greater. 

 
1107.06 SAFETY, HEALTH, POLLUTION AND SANITATION 

A. In the performance of his contract, the Contractor shall comply with all applicable laws, rules, regulations, and 
ordinances governing safety, health, pollution, sanitation, noise control, and disposal of waste materials, and 
shall make available such additional safeguards, safety devices, protective equipment, and take such actions as 
are reasonably necessary to protect life and health of employees and the public.  
1. The Engineer will not act as an enforcement agent for compliance of rules and regulations governing 

industrial safety. However, violations of properly promulgated laws, rules, regulations, and ordinances 
reported to the Engineer by responsible agencies may result in the issuance of a suspension order until such 
time as the violation is corrected. 

B. The Contractor shall make adequate provisions satisfactory to the Engineer for safety of inspectors, particularly 
at sampling locations. Provisions shall include guards for moving belts, pulleys, and wheels near the sampling 
point and a stable platform to be used when sampling is to be done from an elevated location. 

C. There shall be suitable retention dams, in areas where approved liquid asphaltic material, or asphalt cement are 
stored and used, to minimize pollution of nearby areas from effect of normal rains. The Contractor shall take 
other necessary precautions to prevent pollution of streams, lakes, ponds, reservoirs, and other areas with 
fuels, oily bitumens, chemicals, or other harmful materials and to prevent pollution of the atmosphere from 
particulate and gaseous matter. 

D. The disposal by open burning of landscape waste originating on the construction site shall be permitted unless 
prohibited by local ordinances or regulations. However, the burning of landscape waste produced in clearing, 
grubbing, and construction operations shall be limited to areas located at least one-fourth mile from any 
inhabited buildings. Rubber tires will not be used to ignite landscape waste. 

E. The Contractor shall be specifically responsible for adhering to all local burning ordinances or regulations, and 
to ascertain what the local burning restrictions consist of in addition to the regulation stated above and to see 
that all subcontractors comply with those restrictions. 

F. All internal combustion engines, used for any purpose on the job, or related to the job, should be equipped with 
a muffler of the type recommended by the manufacturer. No internal combustion engine will be operated 
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without a muffler. Faulty or damaged mufflers must be replaced. Machinery must be properly maintained at all 
times in order to limit engine noise, as well as other extraneous noise. 

G. When directed by the Engineer, the Contractor shall apply moisture to the construction area and haul routes, as 
necessary, to prevent the spread of dust, at no expense to the Contracting Authority. 

 
1107.07 PUBLIC CONVENIENCE AND SAFETY 

A. The Contractor shall conduct the work as to assure the least possible obstruction to access by the residents 
along the project. The Contractor should schedule and conduct the work in such a way as to provide for their 
safety and convenience.  
1. Work and materials required by the Engineer for public convenience and safety in excess of that provided 

for in the contract, shall be considered as provided for in 1109.03. 
 
1107.08 BARRICADES AND WARNING SIGNS 

A. The Contractor shall take every reasonable precaution to prevent the public from interfering with the work, and 
to prevent the work from interfering with the public, for providing for safety of the general public traveling to, 
through, within, along, and across the project, and shall take such precautions, measures, or acts as are 
required herein and as specifically required by the contract documents or by the Engineer. In additions the 
Contractor shall provide such additional safeguards as deemed necessary to protect equipment, the work, and 
the public at the Contractors own expense. 

B. The Contractor shall erect and maintain suitable barriers, and at night, such lights, as will prevent accidents to 
persons or property in and around the area of work. 

C. The Contractor shall provides at his own expense, such security guards as are necessary to protect equipment 
and to maintain proper lighting. Security guards that may be necessary for the protection of the public shall be 
provided by the contractor on written order from the Engineer. 

D. Whenever the work is under the Contractor’s control, the Contractor shall be held responsible for any damage 
to the newly completed portions of the work resulting from public misuse. 

 
1107.09 USE OF EXPLOSIVES 

A. When the use of explosives is necessary for the prosecution of the work, the Contractor shall exercise the 
utmost care not to endanger life or property. The Contractor shall be responsible for all damage resulting from 
use of explosives. 

B. All explosives shall be stored in a secure manner in compliance with all laws and ordinances and in quantities 
maintained at a practical minimum. Storage places shall be clearly marked. Where no local laws or ordinances 
apply, storage shall be provided, satisfactory to the Engineer and, in general, not closer than 1,000 feet from the 
road or from any building, camping area , or place of human occupancy. 

C. The Contractor shall notify each public utility company, having structures in proximity to the site of the work, of 
the intent to use explosives. Such notice shall be given sufficiently in advance to enable the companies to take 
such steps as they may deem necessary to protect their property from injury. 

 
1107.10 PROTECTION AND RESTORATION OF PROPERTY 

A. The Contractor shall replace or renew fences, sidewalks, or other property damage by reason of the work or the 
negligence of the Contractors employees. The Contractor shall take suitable precautions to prevent damage to 
telephone, telegraphy, and electric transmission lines along the highway and to pipes, conduits, and other 
underground structures. The Contractor shall carefully protect from disturbance all land monuments and 
property marks until an authorized agent has witnessed or otherwise referenced their locations and shall not 
remove them until so directed.  
1. The Contractor shall be responsible for damage or injury to property resulting from the prosecution of his 

work, however, responsibility shall not extend to damage to fences, telephones, telegraph, or electric lines 
occupying the right-of-way unlawfully, provided due caution has been used in removing them. The 
Contractor’s responsibility shall not be released until the work under the contract is completed and 
accepted. 
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1107.12 RESPONSIBILITY FOR DAMAGE CLAIMS 
A. The Contractor shall indemnify and save harmless the state of Iowa, the Contracting Authority and other 

agencies which have concurred in the award of contract, their officers and employees, from all suits, actions, or 
claims of any character brought because of any injuries or damage received or sustained by any person, 
persons, or property because of any act, omissions or neglect in safeguarding or performing the work, or 
through use of unacceptable materials in constructing the work, and so much of the money due the said 
Contractor, under and by virtue of the contract, as may be considered reasonable and necessary by the 
Contracting Authority for such purpose, may be retained for the use of the State, or in case no money is due, 
the surety may be held until such suit or suits, action or actions, claim or claims for injuries or damages, as 
aforesaid, shall have been settled and suitable evidence to that effect furnished to the Contracting Authority, 
except that money due the Contractor will not be withheld when the Contractor produces satisfactory evidence 
of adequate protection by public liability and property damage insurance.  
1. Notwithstanding the above, it is specifically agreed between the parties executing this contract that it is not 

intended by any of the provisions of any part of the contract documents to create in the public or member 
thereof a third party beneficiary hereunder, or to authorize anyone not a party to this contract to maintain 
a suit for personal injuries or property damage pursuant to the terms of provisions of this contract.  

2. The duties, obligations, and responsibilities of the parties to this contract with respect to third parties shall 
remain as imposed by law. It being the intention of the parties that indemnity herein provided shall not 
extend to acts of omission, of negligence for which the Contracting Authority is solely responsible. But 
indemnity shall extend to all claims in which the Contractor and the Contracting Authority are found to be 
either jointly or concurrently negligent. 

B. Responsibility of the Contractor for providing warning devices, required by 1107.08 to avoid damages or injuries 
on any portion of the work covered by the contract, shall not cease until the work on such portion has been 
released by the Engineer.  
1. A release shall be construed to mean a written statement by the Engineer to the effect that the Contractor 

may cease to maintain barriers and lights, that the work may be opened to the publics and that the 
Contractor is relieved of further maintenance of that portion of the work. Such release shall not constitute 
an acceptance of the work. 

C. The Contractor’s responsibility for maintenance of lights on any individual structure shall cease upon final 
acceptance of such structure, or when specifically released in writing by the Engineer. 

 
1107.13 OPENING OF SECTION OF CONSTRUCTED WORK TO THE PUBLIC 

A. When any substantial portion, part, or feature of a contract is completed to the extent that its stability and 
integrity is not dependent upon completion of the other item, or work required in the contract, that portion, 
part, or feature may be released by the Engineers after conferring with the Contractor, and opened to traffic or 
received for public usage prior to final approval and acceptance of all work involved in the contract.  
1. The Contractor will not be responsible for damages due to the elements or the ordinary use of the public to 

those portions, parts, or features of the work which have been released by the Engineer.  
2. The Contractor will be responsible for any damages which may be caused by defective work or failure to 

comply with the contract documents. 
B. The above provisions relating to a release by the Engineer will be applicable only to those portions, parts, or 

features of the contract for which the Engineer has furnished to the Contractor a written release. 
 
1107.14 CONTRACTOR’S RESPONSIBILITY FOR WORK 

A. The Contractor shall be responsible for the care and maintenance of partially completed and furnished work on 
any portion of the project until released by the Engineer from such responsibility. It will be the Contractor’s 
responsibility to adjust the Contractor’s operation or method of operation to prevent any damage of any nature 
to any portion of the partially completed or completed work. Repair work shall be done promptly upon being so 
ordered by the Engineer. 

 
1107.15 CONTRACTOR’S RESPONSIBILITY FOR UTILITY PROPERTY AND SERVICES 

A. At points where the Contractor’s operations are adjacent to properties of railway, telegraph, telephone, and 
power companies, or are adjacent to other property, damage to which might result in considerable expense, 
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loss, or inconvenience. Work shall not be commenced until all arrangements necessary for the protection 
thereof have been made. 

B. The Contractor shall cooperate with owners of underground or overhead utility lines in their removal and 
rearrangement operations, in order that these operations may progress in a reasonable manner, that 
duplication of rearrangement work may be reduced to a minimum, and that services rendered by those parties 
will not be unnecessarily interrupted. 

C. In the event of interruption to water or utility services, as a result of accidental breakage or as a result of being 
exposed or unsupported, the Contractor shall promptly notify the proper authority and shall cooperate with 
said authority in restoration of service.  
1. If water service is interrupted, repair work shall be continuous until service is restored.  
2. No work shall be undertaken around fire hydrants until provision for continued service has been approved 

by the local fire authority. 
 
1107.16 PERSONAL LIABILITY OF PUBLIC OFFICIALS 

A. In carrying out any of the provisions of the contract, or in exercising any power or authority granted to any 
agency or representative of the Contracting Authority thereby, there shall be no liability upon such agent or 
representatives including the Engineer or authorized agents, either personally or as an official of the Contracting 
Authority, it being understood that in such matters the agent acts as the agency and representative of the 
Contracting Authority. 

 
1107.17 NO WAIVER OF LEGAL RIGHTS 

A. The Contracting Authority shall not be precluded or stopped by any measurement, estimate, or certificate 
made, either before or after the completion and acceptance of the work and payment therefor, from showing 
the true amount and character of the work performed and materials furnished by the Contractor, or from 
showing that any such measurement, estimate, or certificate is untrue or incorrectly made, or that the work or 
materials do not, in fact, conform to the contract. 

B. The Contracting Authority shall not be precluded or stopped, notwithstanding any such measurement, estimate, 
or certificate, and payment in accordance therewith, from recovering from the Contractor and the Contractor’s 
sureties such damages as it may sustain by reason of the Contractor’s failure to comply with the terms of his 
contract. 

C. Neither acceptance by the Contracting Authority, or any representative of the Contracting Authority, nor any 
payment for or acceptance of the whole or part of the work, nor any extension of time, nor any possession 
taken by the Contracting Authority, shall operate as a waiver of any portion of the contract, or for any power 
herein reserved, or any right to damages herein provided. A waiver of any breach of contract shall not be held 
to be a waiver of any other or subsequent breach. 

 
PART 1108. PROSECUTION OF PROGRESS 

1108.01 SUBLETTING OF CONTRACT 
A. At the time specified by the contract documents or when requested by the Engineer, the Contractor shall 

submit, in writing to the Contracting Authority, for approval the names of the subcontractors proposed for the 
work. Subcontractors may not be changed except at the request of and with the approval of the Contracting 
Authority.  
1. The Contractor is responsible to the Contracting Authority for the acts and omissions of the subcontractors, 

and of their direct and indirect employees, to the same extent as the Contractor is responsible for the acts 
and omissions of its own employees.  

2. The contract documents shall not be construed as creating any contractual relation between the 
subcontractor and the Contracting Authority. 

B. The Contractor shall bind every subcontractor and every subcontractor agrees to be bound by the terms of the 
contract, the contract documents, the plans, the general conditions of the contract, the supplementary general 
conditions, the special conditions, and the specifications as far as applicable to the subcontractors work. 

C. The subcontractor shall be bound to the Contractor by the terms of the contract, the contract documents, the 
plans, the general conditions, and specifications, and to assume toward the Contractor all the obligations and 
responsibilities that the Contractor, by those documents, assumes towards the Contracting Authority.  



 GENERAL COVENANTS AND PROVISIONS 00700-31 

1. The Contractor agrees to be bound to the subcontractor by all the same obligations that the Contracting 
Authority assumes to the Contractor under the terms of said documents, and by all the provisions thereof 
affording remedies and redress to the Contractor from the Contracting Authority. 

D. The Contractor shall not assign, sublet, or transfer in whole or part any of the work herein specified without the 
written consent of the Contracting Authority. Any such assignment, subletting, or transfer shall not in any 
manner relieve the Contractor from any of the responsibilities assumed herein. 

E. For convenience of reference and to facilitate the letting of contracts and subcontracts, the specifications are 
separated into title sections. Such separations shall not, however, operate to make the Engineer an arbitrator to 
establish limits to the contracts between Contractor and subcontractors. 

F. This article shall further be applicable to contracts involving Federal-aid participation in construction insofar as 
they are consistent with the required provisions for Federal-aid contracts attached to the contracts, and shall be 
additional specifications insofar as they cover matters not covered by the required provisions for Federal-aid 
contracts. 

 
1108.02 PROSECUTION OF WORK 

A. The proposal form may designate the contract period by either completion date, approximate starting date, of 
specified starting date. 

B. Intermediate contract periods may be designated for completion of certain portions of the contract. The 
contract period for each portion and the liquidated damages, if any, will be listed in the special provisions. 

C. The return of the signed and executed contract to the Contractor shall serve as notice to the Contractor that the 
contract bond is acceptable, that the contract is in force, and that the Contractor may complete arrangements 
for materials and other work in accordance with the contract documents. 

D. Should delay become apparent before or after the work is started, the Engineer will immediately notify the 
Contractor, in writing, that work on the contract will be delayed and, if possible, the approximate duration of 
such delay. For delays exceeding 2 weeks, new construction dates may be established by the Engineer after 
consulting with the Contractor. 
1. Specified Starting Date: When a starting date is specified, working days will be charged to the Contractor 

starting on the specified starting date or 10 days after execution of the contract, whichever is later. Starting 
work prior to the specified date will be considered upon request, and working days will be charged when 
work starts. 

2. Approximate Starting Date: 
a. Site available immediately, as determined by the Engineer: Anytime after execution of the contract and 

on or after the approximate starting date, the Contractor may work, weather and specifications 
permitting. Working days will be charged any time the Contractor is working on/or after the 
approximate starting date. Starting work prior to the approximate starting date will be considered upon 
request. If allowed, working days will be charged. 

b. Site Availability Date Unknown, as determined by the Engineer: It is expected the site will be available 
by the approximate starting date. If it appears the site will not be available by the approximate starting 
date, the Engineer will inform the Contractor of the delay and if possible the duration of the delay. The 
Contractor may commence work, weather and specifications permitting, any time after execution of the 
contract and on or after the approximate starting date provided the site has become available. If work is 
started under these conditions, working days will be charged. Starting work before the approximate 
starting date and before the site is available, will be considered only after the Contractor has submitted 
a signed waiver of any right to claim extra compensation for damages due to delays from any cause 
related to the early commencement. If approved, working days will not be charged when working prior 
to the date of site availability. If the Contractor is working on the project when the site becomes 
available, working days will be first charged on the following day. 

3. Specified Completion Date: The Contractor may commence work any time after execution of the contract, 
weather and specifications permitting.  
a. Working days will begin to be charged whenever the Contractor starts work. 

4. Winter Work: The proposal may require winter work on all or portions of the project, and working days will 
be counted as indicated therein. When not so specified, the Contractor may work, unless advised to the 
contrary be the Engineers between November 15 and April 1 with no working time charged. If the best 
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interest of the Contracting Authority so dictates, the Engineer may require the Contractor to continue work 
after November 15.  
a. Working days will not be charged if working time remains on November 15, and working days may be 

charged for days worked if no working time remains on November 15. 
5. Notice to Proceed: A notice to proceed will be issued when, in the opinion of the Engineer, considering the 

approximate starting date, site availability, and working days allowed, failure of the Contractor to 
commence work places the timely completion of the project in jeopardy. The starting date in the notice to 
proceed will not be less than 15 calendar days after the date of the issuance of the notice. Working days will 
be charged beginning with the starting date established by the notice or when the Contractor starts work if 
prior thereto. A notice to proceed will be issued, except: 
a. It will be assumed when a specified starting date is used. 
b. It will be assumed when a specified completion date is used, the number of working days allowed will 

be counted back from the specified completion date, exclusive of Saturdays, Sundays, and holidays, to 
determine the first day working days will be charged. 

c. It may be included as an agreed starting date at a preconstruction conference for projects with an 
approximate starting date. 

d. It will be assumed when the Contractor is working at the time for issuance of the notice. 
e. It will be assumed, if an early work waiver is approved, as having been issued at the time of site 

availability, as documented in the project records. 
6. Weekly Report of Working Days: Whenever the Contractor is subject to being charged with working days, 

the Engineer will furnish the Contractor a weekly statement indicating the working days to be charged 
against the Contractor for that period. Should the Contractor believe the statement to be inaccurate, a 
statement should be submitted to the Engineer, in writing, stating the objection and reasons, within 10 
calendar days after receipt of the statement. If the Contractor fails to submit an objection within that time, 
the original statement may be considered as accurate and final. 

7. Work Progress: The progress of the work shall be at a rate sufficient to complete the contract within the 
time allowed. If it appears that the rate of progress is such that the contract will not be completed within 
the time allowed, or if the work is not being executed in a satisfactory and workmanlike manner, the 
Engineer may order the Contractor to take such steps as necessary to complete the contract within the 
period of time specified or to prosecute the work in a satisfactory manner.  
a. If the Contractor fails to comply with such order within 2 weeks after receipt of the order, the 

Contractor may be disqualified from receiving any additional bidding proposals, and the Contracting 
Authority shall have the right to declare the contract in default and to complete the work in accordance 
with 1108.11.  

b. Failure of the Contracting Authority to issue such order shall not alter the Contractor’s responsibility 
under the contract.  

c. The Contractor’s sequence of operations shall be such as to cause as little inconvenience to the general 
public as possible. 

8. Schedule of Staging: On any project, or part of a project, on an existing road where the work may prohibit 
or restrict public or private access that has been previously available, the Contractor may be required to 
submit a schedule of staging for the Engineer’s approval before work is started.  
a. Preliminary work may be required in stage construction, even though the work involved in these 

operations is similar, in order to minimize the inconvenience to the public and those to whom access 
has been previously available. This requirement will apply equally to work that is subcontracted. 

9. Accelerated Work Schedule: An accelerated work schedule may be required by a note on the proposal. 
When required, the Contractor shall marshal the necessary forces, including but not limited to: extra crews, 
subcontractors, extra work hours, or other acceptable methods to insure completion of the projects or 
various stages of the projects within the contract period and in compliance with the specifications.  
a. A work plan shall be submitted to the Engineer for review prior to commencement of work. Work will 

be permitted on a 24-hour-day basis and on Sundays and holidays when traffic interference exists, 
though work may be restricted during peak traffic periods. No credit will be allowed for delayed or slow 
delivery of materials. The special provisions may include other requirements or modifications for the 
accelerated work schedule. 
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10. Preconstruction Conference: The Engineer shall schedule and conduct a preconstruction conference. The 
Contractor and intended subcontractors shall participate in this conference. The Engineer will invite utilities 
and others having responsibilities or interest in the work. 

 
1108.03 LIMITATIONS OF OPERATIONS 

A. The Contractor shall conduct the work so as to create a minimum amount of inconvenience to the public. At 
anytime, when in the judgment of the Engineer, the Contractor has obstructed, closed, or is conducting his/her 
operations on a greater portion of the project vicinity than is necessary for the proper prosecution of the work, 
the Engineer may require the Contractor to finish the section on which work is in progress before work is 
started on any additional sections. 

B. Whenever work which is being done by other contractors or subcontractors is contiguous to, or a part of the 
work included in this contract, the Engineer shall in case of dispute, determine and define the respective rights 
of the various interests involved, in order to secure the completion of all parts of the work in general harmony 
and with satisfactory results. 

C. Except when an accelerated work schedule is required, no work will be permitted on Sundays, holidays 
observed by the Department of Natural Resources or within the time frame of dusk until dawn (as observed by 
current Farmer’s Almanac) unless explicit permission from the Engineer has been obtained.  
1. The Contractor should request a determination of the holidays to be observed at the beginning of each 

calendar year. 
 
1108.04 METHODS AND EQUIPMENT 

A. The methods, equipment, and appliances used shall produce a satisfactory quality of work and shall be 
adequate to maintain the schedule of progress specified. Equipment used on any portion of the project shall be 
such and its use so regulated that no serious or irreparable damage to the adjacent property, or highways will 
result from its use. If damage does occur to the highways suitable repairs shall be made. 

B. When the methods and equipment to be used by the Contractor in accomplishing the construction are not 
prescribed in the contract, the Contractor is free do use any methods or equipment that will accomplish the 
contract work in conformity with the requirements of the contract, as demonstrated to the satisfaction of the 
Engineer. 

C. When the contract specifies that the construction be performed by use of certain methods and equipment, such 
methods and equipment shall be used, unless others are authorized by the Engineer. If the Contractor desires to 
use a method or type of equipment other than specified in the contract, he/she may request approval from the 
Engineer to do so.  
1. The request shall be in writing and shall include a full description of the methods and equipment proposed 

to be used and an explanation of the reasons for desiring to make the change. If approval is given, it will be 
on the condition that the Contractor will be fully responsible for producing construction work in conformity 
with contract requirements.  

2. If after trial use of the substituted methods or equipment the Engineer determines that the work produced 
does not meet contract requirements, the Contractor shall discontinue use of the substitute method or 
equipment and shall complete the remaining construction with the specified method and equipment.  

3. The Contractor shall remove the defective work and replace it with work of specified quality, or take such 
other corrective action as the Engineer may direct. No change will be made in basis of payment for the 
construction items involved or in contract time as a result of authorizing a change in methods or equipment 
under these provisions. 

 
1108.05 CHARACTER OF WORKERS 

A. Any employee of the Contractor who is careless, incompetent, or disorderly, or who refuses or neglects to 
perform work in accordance with the specifications, or who shall commit trespass upon any public or private 
property in the vicinity of the work, shall be discharged upon the written request of the Engineer and shall not 
be reemployed on any of the work unless written permission is given by the Engineer. 

 
1108.06 TEMPORARY SUSPENSION OF WORK 
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A. Work shall be suspended, wholly or in part when, in the opinion of the Engineer, weather or other conditions 
are unfavorable to its satisfactory prosecution.  
1. Work shall also be suspended at the direction of the Engineer pending settlement of disputes arising of 

failure of the Contractor to comply with provisions of the contract. Written notice of suspension of work 
shall be given by the Engineer.  

2. When the conditions causing suspension no longer exists, written notice to resume work will be given to the 
Contractor by the Engineer. Promptly after such written notices the Contractor shall resume prosecution of 
the work as provided in 1106.02. 

B. The start of work may be delayed or work may be suspended upon request of the Contractor and with approval 
of the Engineer. The Engineer may require the request to be in writing and also may require the Contractor to 
include with the request a schedule for satisfactory completion of the work. 

 
1108.07 EXTENSION OF CONTRACT PERIOD 

A. An extension of the contract period will be granted by the Engineer for additional work requiring additional 
construction time and may result from a modification of the plans or extra work. 
1. If any delay is caused by active interference by the Contracting Authority, the Contracting Authority will 

grant such an extension of time for completion of the contract as will, in the opinion of the Engineer, 
compensate for such delay. An extension of the contract period will be granted by the Contracting Authority 
for: 
a. Additional work resulting from a modification of the plans for the project, or 
b. Other reasons beyond the control of the Contractor which, in the Contracting Authority’s judgment 

would justify such extension. 
B. All claims for extension of the contract period shall be made in writing to the Engineer no more than thirty days 

after the occurrence of the delays otherwise they shall be waived. In the case of continuing cause of delays only 
one claim is necessary. 

 
1108.08 LIQUIDATED DAMAGES 

A. Time is an essential element of the contract and it is important that the work be pressed vigorously to 
completion. 

B. For each calendar day that any work shall remain uncompleted after the end of the contract period, number of 
working days allowed, or any extension granted under 1108.07, the amount per calendar day specified in the 
proposal form will be assessed, not as a penalty, but as predetermined and agreed liquidated damages.  
1. The Contracting Authority will prepare and forward to the Contractor an invoice for such liquidated 

damages.  
2. The final payment will be withheld until payment shall have been made on this invoice. 

C. Assessment of liquidated damages will be based only on the number of working days required to complete the 
work in excess of the specified working days allowed, plus authorized extensions thereto. 

D. This provision for the assessment of liquidated damages for failure to complete work within the contract period 
does not constitute a waiver of the Contracting Authority’s right to collect any additional damages other than 
time delays which the Contracting Authority may sustain by failure of the Contractor to carry out the terms of 
the contract. 

 
1108.09 FAILURE TO COMPLETE WORK WITHIN CONTRACT PERIOD 

A. If the Contractor fails to complete his work within the contract periods or any extension thereof, as provided in 
1108.07, upon written notice to the Contractor and surety, said contract shall be in default. The Contracting 
Authority may, at its option, permit the Contractor or the Contractor’s surety to complete the work included in 
the contracts or may proceed to complete the work in accordance with 1106.11. In either event, the Contractor 
or the Contractor’s surety shall be responsible for all costs incident to the completion of the work, and also for 
the liquidated damages stipulated in the proposal form. The Contracting Authority may waive such portion of 
the liquidated damages as may accrue after the work is in condition for safe and convenient use by the public. 

 
1108.10 CONTRACTS IN DEFAULT 

A. The Contracting Authority may declare a contract in default for any one of the following reasons: 
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1. Failure to complete the work within the contract period or any extension thereof, 
2. Failure or refusal to comply with an order of the Engineer within a reasonable time, 
3. Failure or refusal to remove rejected materials, 
4. Failure or refusal to correct any defective or unacceptable work, 
5. Bankruptcy or insolvency, or the making of an assignment for the benefit of creditors, 
6. Failure to carry on the work in an acceptable manner. 

 
1108.11 COMPLETION OF CONTRACTS IN DEFAULT 

A. If for any reason a contract is declared in default, the Contracting Authority shall have the right, without process 
or action at law, to take over all or any portion of the work and complete it, at its option, either by day labor or 
by reletting the work.  
1. Written notice shall be given the Contractor by the Contracting Authority that the contract has been 

declared in default, and upon receiving such notices the Contractor shall peaceably relinquish possession of 
the said work or the parts thereof specified in the notice. 

B. The Contracting Authority may, at its option and, at a rental which it considers reasonable, retain all material, 
equipment, and tools on the work until the work has been completed. 

C. Neither the Contracting Authority nor any member or employee thereof shall be in any way liable or 
accountable to the Contractor or the Contractor’s surety for the method by which the completion of said work, 
or any portion thereof, may be accomplished, or for the price paid therefor.  
1. Should the cost of completing work be in excess of the original contract prices the Contractor and the 

Contractor’s surety shall be held responsible for such excess cost.  
2. Should the cost of such completion, including all proper charges, be less than the original contract price, the 

amount so saved shall be paid to the Contractor.  
3. Neither by taking over the work nor by declaring the contract in default shall the Contracting Authority 

forfeit the right to recover damages from the Contractor or the Contractor’s surety for failure to complete 
the entire contract. 

 
1108.12 REMOVAL OF EQUIPMENT 

A. In the case of cancellation of this contract before completion from any cause whatsoever, the Contractor, if 
notified to do so by the Contracting Authority, shall promptly remove any part or all of his equipment and 
supplies from the property of the Contracting Authority. In the event of failure of the Contractor to remove 
such equipment and supplies within thirty days after the issuance of the notification for removal, the 
Contracting Authority shall have the right to remove such equipment and supplies at the expense of the 
Contractor. 

 
1108.13 ORDER OF COMPLETION AND USE OF COMPLETED PORTIONS OF THE WORK 

A. The Contractor shall complete any portion or portions of the work in such order of time as the Engineer may 
require. The Contracting Authority shall have the right to take possession of, and use any completed or partially 
completed portion of the work at anytime, but such taking possession and use shall not be deemed as 
acceptance of the work so taken or used or any part thereof. If such prior use increases the cost or delays the 
work, the Contractor shall be entitled to such extra compensation or extension of time, or both, as determined 
by the Engineer. 

 
 
 
1108.14 METHOD OF SERVING NOTICES 

A. Any notice to be given by the Contracting Authority to the Contractor under this contract shall be deemed to be 
served if delivered to any office used by the Contractor, or foreman, or agent, at or near the work, or deposited 
in the post office, postpaid, addressed to the Contractor at the last known place of business. 

 
1108.15 TERMINATION OF CONTRACTOR’S RESPONSIBILITY 

A. The contract shall be considered completed when the work has been accepted in writing by the Contracting 
Authority.  
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1. Such acceptance shall release the Contractor from all further obligation with respect thereto, except as to 
conditions and requirements set forth in the performance bond, and if, within one year after the final 
acceptance or a longer period of time, as may be prescribed by law or by the terms of any applicable 
guarantee required by the contract documents, any of the work is found to be defective or not in 
accordance with the contract documents, the Contractor shall correct it promptly after receipt of a written 
notice from the Contracting Authority to do so unless the Contracting Authority has previously given the 
Contractor a written acceptance of such conditions specifically starting the condition that is accepted.  

2. The Contracting Authority shall give such notice promptly after discovery of the condition. All such defective 
or non comforming work shall be removed from the site if necessary, and the work shall be corrected to 
comply with the contract documents without cost to the Contracting Authority. 

B. The Contractor shall bear the cost of making good, all work destroyed or damaged by such removal or 
correction of separate contractors. 

 
PART 1109. MEASUREMENT AND PAYMENT 

1109.01 MEASUREMENT OF QUANTITIES 
A. The work completed under the contract shall be measured according to United States standard measures. 

Payment will be based on the actual quantity of work performed under the various work classifications in the 
contract, unless otherwise provided below, or by the method of measurement for the various classes of work. 

B. By written agreement between the Contractor and the Engineer, final settlement may be made on the basis of 
contract quantities without final field measurements. Such an agreement may be made before work is started 
or after work has been completed, if no material deviation from the original plans is involved.  
1. Except for those items for which quantities cannot be accurately predetermined, the contract quantities 

have been accurately and properly estimated, but adjustments will be made for obvious errors or 
authorized changes.  

2. The Engineer shall exercise such controls and make such measurements, as are necessary, to assure that 
each item of work is done in substantial compliance with the contract documents. The use of this 
agreement for payment shall not be considered as a change in the contract. 

 
1109.02 SCOPE OF PAYMENT 

A. The Contractor shall accept the compensation herein provided as full payment for furnishing all materials labor, 
tools, and equipment for performing all work under the contract or any extension thereof allowed under 
1108.07, also, for all costs arising from the action of the elements or other natural causes, agreements, and 
performance, nonperformance, or delays involving other contractors and third parties, or injunctions or 
lawsuits resulting therefrom, or from any unforeseen difficulties not otherwise provided for in the specifications 
and which may be encountered during prosecution of the work and up to the time of acceptance thereof, 
except damage to the work due to acts of war. Nothing herein shall in itself be construed to prejudice or deny 
any claim filed under provisions 1109.12. 

B. The contract price for any item shall be full compensation for acceptable work and for materials, equipment, 
tools, and labor for performance of all work necessary to complete the item in accordance with the plans and 
specifications, except as specifically exempt in the clauses covering the basis of payment for the item. 

 
1109.03 ADJUSTMENT IN CONTRACT PRICE 

A. When the measured quantity of any item varies by more than 20% from the estimated quantity specified in the 
contracts an adjustment in price may be made for such item of work, and the adjustment will be made on the 
full variance from the contract quantity. Such adjustment may be requested by either party to the Contract.  
1. If the contract sum for an item is less than five thousand ($5,000.00) dollars, the price of that item will not 

be subject to adjustment. 
B. If the increase or decrease in quantity is due to an alteration in plans, any price adjustment shall be requested 

and agreed upon before the work is done. If the increase or decrease in quantity is not the result of an 
alteration in plans, but results from errors in original estimates, or unforeseen conditions, price adjustments 
may be requested after the work is completed. 

C. In making price adjustments, consideration shall be given to the portion of the cost of the work that can be 
classified as fixed costs, independent of the exact quantity of work performed, such as transportation and 



 GENERAL COVENANTS AND PROVISIONS 00700-37 

installation costs on equipment, overhead costs, etc. Any price adjustment shall be arrived at from the 
standpoint that neither party to the contract shall be penalized by the increase or decrease in quantities which 
occasioned the price adjustment. 

D. If changes or alterations, as outlined in 1105.04, result in a substantial increase or decrease in cost or difficulty 
of the work, appropriate modifications will be made in the contract by extra work order, regardless of the 
quantity. 

E. All price adjustments shall be agreed to by the Engineer and the Contractor and shall be subject to the approval 
of the Contracting Authority. 

 
1109.04 PAYMENT FOR WORK PERFORMED 

A. All contract price adjustments approved by the Engineer shall be subject to the concurrence of the Contracting 
Authority. 

B. The Contractor will receive and accept payment for work performed under his contract as follows: 
1. Items or Work Performed Which Are Covered by Definite Prices Stipulated in the Contract: For all items of 

acceptable work performed which are covered by definite unit prices or lump-sum amounts specified in the 
contract, the Contractor shall receive and accept compensation at the rate specified in the contract, except 
as provided in 1109.03 and for items identified as that of “significant change” as provided in 1109.17. 

2. Extra Work: Extra work ordered by the Engineer, of a quality or class not covered by the contract, will be 
paid for, either at an agreed price or on a force-account basis. 

3. Agreed-Price Basis: For extra work ordered by the Engineer and performed on an agreed-price basis, the 
Engineer and the Contractor shall enter into a written agreement before such work is undertaken. This 
written agreement shall describe the extra work that is to be done and shall specify the agreed price or 
prices. 

4. Force-Account Basis: Extra work performed on a force-account basis will be paid for in the following 
manner:  
a. For laborers, timekeepers, foremen, and superintendents, the Contractor shall receive the rate of wage 

shown on previous payrolls for the time they are actually engaged in the extra work, to which shall be 
added an amount negotiated up to 15% thereof, plus the amount of social security tax imposed by law 
upon the Contractor because of such force-account work, plus the cost of worker’s compensation, 
public liability insurance, and employment security contributions. The percentage shall cover 
compensation for furnishing of necessary small tools for the work together with all other overhead 
expense items.  

b. The wage of the superintendent, timekeeper, or foreman who is employed partly on force-account 
work and partly on other work shall be prorated between the two classes of work according to the 
number of persons shown by the payroll, as employed on each class of work. 

c. For materials used on force-account work, the Contractor shall receive the actual cost of materials 
delivered on the work, including the freight and handling charges as shown by original receipted bills, to 
which cost shall be added an amount negotiated to 15% thereof. 

d. For machinery, tools, or equipment, fuel and lubricants therefor, except small hand tools which may be 
used, the Engineer shall allow the Contractor a reasonable rental rate to be agreed upon in writing 
before such work is begun. No profit percentage shall be added to the rate. 

e. Compensation, as herein provided, shall be accepted by the Contractor as payment in full for extra work 
done on a force-account basis. It will be assumed that such payment includes the use of tools and 
equipment for which no rate is allowed, overheads and profit. 

f. At the end of each day, the Contractor shall prepare payrolls in duplicate for labor furnished on a force-
account basis, using the Contracting Authority’s standard force-account forms. Both copies shall be 
signed by the inspector and Contractor’s representative. One copy shall be furnished to the Engineer 
and one to the contractor.  

g. Claims for extra work performed on a force-account basis shall be submitted to the Engineer in 
triplicate. To the claims shall be attached such receipt or statements as the Engineer may require in 
support of such claims. Such claims shall be filed not later than the tenth day of the month following 
that in which the work was actually performed, and shall include all labor charges, rental charges on 
machinery, tools, and equipment, and all material charges insofar as they are available. 
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5. Deficient Work: Payment for work judged by the Engineer to be deficient work shall be made at the reduced 
rate specified in the contract documents or, if no such rate is specified, at a modification of the contract 
prices as determined by the Engineer. 

 
1109.05 CANCELLED WORK 

A. The Contracting Authority shall have the right to cancel any or all items from the contract when unforeseen 
circumstances, failure to secure permits, approvals, loss of funding, unanticipated design changes, or other 
reasons beyond the control of the Contractor prevent or unreasonably delay completion of the contract, or of 
certain items of the contract, or when the Contracting Authority determines that cancellation is in the public or 
national interest. 

B. The Contractor may be prevented from starting work on a contract, or an identified phase of a contract, as a 
result of a delay caused by the Contracting Authority or others. 

C. When the contract period is defined by approximate starting date and the delay prevents the Contractor’s 
starting work on the contract or an identified phase of the contract for 30 days beyond the date which, by 
notice to the Engineer, the Contractor proposed to start work, the Contractor may request cancellation by 
written notice to the Engineers stating the reasons. 

D. In either case, within 30 days from the date of the request, the Engineer will eliminate or minimize, if possible, 
the cause for the delay and issue a notice to proceed, redefine the basis on which the work is to proceed, or 
cancel the contract or phase of the contract. 

E. The Contractor shall not use delays that occur prior to starting work or an identified phase of the work as a basis 
of a claim against the Contracting Authority except for an extension of contract period. 

F. Notices described in this article should be transmitted by certified mail. 
G. For finished portions of items canceled, the Contractor will be paid at the contract unit prices, in accordance 

with the provisions of 1109.04. For finished portions of major items canceled, the Contractor will be paid as 
provided in 1109.17. For all items, materials ordered and delivered for the unfinished portion of such canceled, 
or omitted items, the Contracting Authority will pay cost plus 10 percent as an overhead charge. The 
Contractor’s expense for work of handling or transporting such material shall be included in computing the cost.  

H. The Contracting Authority will also pay any actual expenses sustained by the Contractor by reason of such 
cancellation or omission and not represented by work completed or material delivered. In computation of 
material cost or expenses sustained, no anticipated profit will be included.  
1. Material paid for shall become the property of the Contracting Authority and shall be disposed of as 

directed by the Engineer. 
 
1109.06 PARTIAL PAYMENTS 

A. If the work extends over a period of more than one month, the Engineer may, upon request from the 
Contractor, prepare monthly estimates based on the amount of work completed in an acceptable manner.  
1. On contracts for which the contract sum is $10,000.00 or more, monthly estimates may be allowed, based 

on 90% of invoiced value of processed or fabricated materials which have been delivered on the project 
site, provided the materials are of acceptable quality and the manner of storage is satisfactory to the 
Engineer.  

2. The Engineer’s monthly estimates shall be partial payments on the contract, and the allowance of a monthly 
estimate by the Contracting Authority does not constitute final acceptance of the work upon which the 
estimates are based. Each estimate shall be filed by the Contractor in the form of a claim against the 
Contracting Authority and certified to by the Engineer on a payment request form supplied by the 
Contracting Authority. 

B. Five percent (5%) of each progress estimate shall be deducted and held as a suspended payment. Payments 
may be made on the remainder of the progress estimate, except under circumstances which would prejudice 
the rights of those who have filed claims pursuant to Chapter 573, Code of Iowa.  
1. The retained percentage will not be due and payable for a period of at least 30 days after the date of final 

acceptance of the entire contract or following the release or adjudication of claims that may have been 
filed, or until the Contractor has filed the sworn final estimate and sales and use tax statement with the 
Contracting Authority.  
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2. Should a reasonable doubt arise as to the integrity of any part of the completed work, the estimate for that 
portion shall not be allowed until the cause for such doubt has been removed.  

3. The progress estimates and payments are approximate only, and shall be subject to correction in the final 
estimate and payment. 

C. Failure to make partial payment within 30 days after receipt and approval of the monthly estimate by the 
Engineer, will cause interest to accrue and additional payment therefor to be made in accordance with 
provisions of Chapter 573, Code of Iowa, subject to limitations included therein. 

 
1109.07 SUPPLEMENTAL CONTRACT FOR WORK INTERRUPTED 

A. After ninety-five (95%) of the work has been performed to the satisfaction of the Contracting Authority, 
including consideration of the contract period, and it is apparent that conditions beyond the control of the 
Contractor will delay the completion of the contract for more than 60 days, the Contractor may request a 
supplemental contract for the uncompleted portion of work on the same terms as those of the original 
contract.  
1. If the Contracting Authority agrees, and the surety for the Contractors consents to the extension of the 

bond for the time required to complete the supplemental contract, the supplemental contact will be issued. 
After the contract has been entered into, full payment will be made for the work completed, except under 
circumstances which would prejudice the rights of those who have filed claims pursuant to Chapter 573, 
Code of Iowa. 

B. The unpaid money, held by the Contracting Authority as a retainer of the original contract price, will be due and 
payable to the Contractor 30 days after the date of the Contracting Authority’s approval of the supplemental 
contract, except as provided for the release and adjudication of claims in 1109.06. 

 
1109.08 CERTIFIED STATEMENT OF SALES TAX AND USE TAX PAID 

A. Unless the Contracting Authority has issue an authorization letter and a Sales Tax Exemption Certificate for this 
project, before final payment can be made on a contract, the Contractor and subcontractors shall file a certified 
statement on forms provided by the Contracting Authority, showing the amount of Iowa sales tax and use tax 
paid by them on all materials which have become a component part of the finished, completed contract and on 
such supplies for this construction as were actually consumed on this work. 

B. These statements shall be submitted in duplicate to the Contracting Authority at the completion of the 
contract. 

 
1109.09 ASSIGNMENT OF MONIES 

A. The Contractor shall not assign, by power of attorney or otherwise, any of the monies to become due and 
payable under this agreement unless the Contractor has received written consent of the Contracting Authority. 

 
1109.10 SUBMITTALS REQUIRED BEFORE FINAL PAYMENT 

A. Before final payment can be made on this contract, the Contractor shall submit to the Engineer the following: 
1. A request for prefinal and final payment. 
2. One copy of any guarantees for products incorporated into the work. 
3. Two copies of the operating instructions on each piece of equipment incorporated into the work. 
4. Statements of Sales Tax from the Contractor and subcontractors, unless in receipt of an authorization letter 

and a Sales tax Exemption Certificate issued by the Contracting Authority for this project. 
 
1109.11 FINAL ACCEPTANCE AND PAYMENT 

A. Final acceptance is stipulated to mean a written acceptance by the Contracting Authority. The Contracting 
Authority shall make final acceptance promptly upon the satisfactory completion of the work. Final payment 
shall be made as soon as possible following the expiration of statutory time for filing claims, or following 
adjudication or release of claims against the amount withheld. 

B. Failure to make final payment within 70 days after completion of the work, and if all requirements of the 
contract are completed, will cause interest to accrue and additional payment therefor to be made in accordance 
with provisions of Chapter 573, Code of Iowa, subject to limitations included therein, however, this provision 
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shall not apply when final payment includes a supplemental contract for work interrupted, as provided for in 
1109.07. 

C. Completion of the work will be considered as the date of approval and work acceptance by the Contracting 
Authority. When interest is to be paid, the date from which interest is to be calculated will be the thirty-first day 
after all required materials, certifications, and other documentation required to be submitted by the Contractor 
are received by the Engineer, however, the Contractor will be paid no interest if final payment is made within 
70 days from the date of approval and work acceptance. The signed final payment request is not required 
documentation, but if not returned to the Engineer within 30 days, it will be considered required 
documentation. 

D. Signing of the final payment request or acceptance of payment based thereon, shall not waive any rights of 
either party in the resolution of any claim filed in accordance with 1109.12. 

E. The Contracting Authority shall satisfy itself as to the faithful completion of each part of the work, and may 
reject any portion found to be inconsistent with the terms of the contract. 

 
1109.12 DISPUTED CLAIMS FOR EXTRA COMPENSATION 

A. In any case where the Contractor deems that extra compensation is due for work or material not clearly 
covered in the contract and not ordered by the Engineer as extra work as defined herein, the Contractor shall 
notify the Engineer in writing of the intention to make a claim for extra compensation before beginning the 
work on which the claim is based. 

B. The Contracting Authority shall be responsible for damages attributable to the performance, nonperformance, 
or delay of any other contractor, governmental agency, utility, firm, corporation, or individual authorized to do 
work on the project, only when such damage is a result from negligence on the part of the Contracting 
Authority, Engineer, or any of its officers or employees.  
1. In any case where the Contractor deems that extra compensation is due from the Contracting Authority as 

damages resulting from such performances, nonperformances, or delays, the Contractor shall notify the 
Engineer in writing at the time the delay occurs. 

C. In either cases if such notification is not given, or if after such notification is given, the Engineer is not afforded 
facilities for keeping strict account of actual cost, as defined for force-account construction, the Contractor 
thereby agrees to waive the claim for extra compensation for such work. Such notice by the Contractors and the 
fact that the Engineer has kept account of the cost as aforesaid, shall not be construed as establishing the 
validity of the claim.  
1. The claims, when filed, shall be in writing and in sufficient detail to permit auditing and evaluation by the 

Contracting Authority. Claims shall be supported by such documentary evidence as the claimant has 
available and shall be verified by affidavit of the claimant or other persons having knowledge of the facts.  

2. In the event the claimant wishes an opportunity to present the claim in person, then the claim shall be 
accompanied by a written request to do so.  

3. Where the claimant asks an opportunity to present the claim in person, the Contracting Authority, within a 
reasonable period of time after the filing of the claim, shall fix a time and place for a meeting between the 
claimant and the Contracting Authority or its designated representatives.  
a. The Contracting Authority shall, within a reasonable time from filing of the claim or the meeting above 

referred to, whichever is later, rule upon the validity of the claim and notify the claimant in writing, of 
its ruling together with the reasons therefor. In case the claim is found to be just, in whole or in part, it 
shall be allowed and paid to the extent so found. 

D. The Contractor shall not institute any court action against the Contracting Authority for the adjudication of any 
claims until such claim has first been presented to Contracting Authority pursuant to this articles and submitted 
to arbitration or a request for arbitration is denied pursuant to 1109.13. 

 
1109.13 ARBITRATION 

A. If a Contractor’s claim, as outlined in 1109.12, has been disallowed, in whole or in part, then the Contractor 
may, within 30 days from the date the ruling of the Engineer is mailed to the Contractor, make a written 
request to the Engineer that the claim or claims be submitted to a board of arbitration.  
1. The Engineer shall decide whether the matter is one which is subject to arbitration and shall, within 30 days 

of the receipt of the request for arbitration, grant or deny the request.  
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2. The Engineer’s decisions shall be final. 
B. Said board of arbitration shall consist of three persons, one to be chosen by the Engineer, one by the 

Contractor, and the third by the two arbitrators. 
C. The arbitrators selected shall be persons experienced and familiar with construction or engineering practices in 

the general type of work involved in the contract, but shall not have been a regular employee or an individual 
retained by either party at the time involved in the controversy, or at the time of arbitration. 

D. The board of arbitration shall make its own rules of procedure and shall have authority to examine records kept 
by the Engineer and the Contractor.  
1. If the desired records are not produced within 10 days after they are requested, the board of arbitration 

shall proceed without them as best it may.  
2. In determining the findings, or awards, or both, the majority vote of the board shall govern. Copies of the 

findings or awards or both, signed by the arbitrators shall be filed with the Engineer and the Contractor.  
3. A majority report or minority report may be filed. The board of arbitration shall fix the cost of the 

proceedings, including a reasonable compensation to the arbitrators, and shall determine how the total cost 
shall be borne. 

E. The board of arbitration shall have jurisdiction to pass upon questions involving compensation to the Contractor 
for work actually performed or materials furnished and upon claims for extra compensation which have not 
been allowed by the Engineer. Jurisdiction of the board shall not extend to:  
1. A determination of quality of workmanship, or materials furnished, or to an interpretation of the intent of 

the plans and specifications, except as to matters of compensation.  
2. Setting aside or modifying the terms or requirements of the contract. 

F. The findings or awards or both, of the arbitration board, if acceptable to both parties to the contract, may 
become a basis for final payment. 

G. If the findings of the arbitration board are unacceptable to either party to the contract, said findings may 
become the basis for further negotiations between the parties. If a solution agreeable to both parties has not 
been reached through the filing of a claims through arbitration, or if arbitration has been denied, either party 
may resort to whatever other methods for resolving the claim are available. 

 
1109.14 CLAIMS AGAINST CONTRACTOR 

A. The Contractor guarantees the payment of all just claims against him/her or any subcontractor, in connection 
with the work. If another contractor on the project submits a claim for alleged damages caused by delay due to 
the Contractor not having completed its work in a timely manner, the Contractor’s bond shall remain in effect 
until payment of such claim is made, or until litigation is started, at which time the bond will be released. 

 
1109.15 TIME LIMITS FOR FINAL ADJUSTMENT 

A. The Contractor shall understand that the Contracting Authority will not be bound to consider applications for 
correction of estimates and payments after the Contractor has signed the final estimate, or after 30 days from 
the date when the final estimate is submitted to the Contractor for approval. Should an error be discovered as a 
result of the Contractor’s annual audit, an application for corrections promptly made will be considered. 

 
1109.16 NATIONAL EMERGENCY PROVISIONS 

A. The Contracting Authority may, with written notice, terminate the contract, or a portion thereof, when the 
Contractor is prevented from proceeding with the construction contract as a direct result of an executive order 
of the President with respect to the prosecution of war, or in the interest of national defenses as provided in 
Chapter 573A of the Code of Iowa. 

B. When contracts, or any portion thereof, are terminated before completion of all items of work in the contract, 
payment will be made for the actual number of units or items of work completed at the contract unit prices or 
as mutually agreed for items of work partially completed or not started. No claim for loss of anticipated profits 
shall be considered.  
1. Reimbursement for organization of work (when not included in the contract) and moving equipment to and 

from the job will be considered where the volume of work completed is too small to compensate the 
contractor for these expenses under the contract unit prices, the intent being that an equitable settlement 
will be made with the Contractor. 
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C. Acceptable materials, obtained by the Contractor for the work, which have been inspected, tested, and 
accepted by the Engineer, and which are not incorporated into the work, shall be purchased from the 
Contractor at actual cost, as shown by receipted bills and actual cost records, at such points of delivery as may 
be designated by the Engineer. 

D. Termination of a contract, or a portion thereof, shall not relieve the Contractor of its responsibilities for the 
completed work, nor shall it relieve the Contractor’s surety of its obligation for and concerning any just claims 
arising out of the work performed. 

 
1109.17 STANDARD CONTRACT CLAUSES 

A. Differing site conditions. 
1. During the progress of the work, if subsurface or latent physical conditions are encountered at the site 

differing materially from those indicated in the contract or if unknown physical conditions of an unusual 
nature, differing materially from those ordinarily encountered and generally recognized as inherent in the 
work provided for in the contract, are encountered at the site, the party discovering such conditions shall 
promptly notify the other party, in writing, of the specific differing conditions before they are disturbed and 
before the affected work is performed. 

2. Upon written notification, the Engineer will investigate the conditions, and if he/she determines that the 
conditions materially differ and cause an increase or decrease in the cost or time required for the 
performance of any work under the contract, an adjustment, excluding loss of anticipated profits, will be 
made and the contract modified in writing accordingly.  
a. The Engineer will notify the Contractor of his/her determination whether or not an adjustment of the 

contract is warranted. 
3. No contract adjustment which results in a benefit to the Contractor will be allowed unless the Contractor 

has provided the required written notice. 
4. No contract adjustment will be allowed under this clause for any effects caused on unchanged work. 

B. Suspension of work ordered by the Engineer. 
1. If the performance of all or any portion of the work is suspended or delayed by the Engineer, in writing, for 

an unreasonable period of time (not originally anticipated, customary, or inherent to the construction 
industry) and the Contractor believes that additional compensation and/or contract time is due as a result 
of such suspension or delay, the Contractor shall submit to the Engineer, in writing, a request for 
adjustment within seven (7) calendar days of receipt of the notice to resume work. The request shall set 
forth the reasons and support for such adjustment. 

2. Upon receipt, the Engineer will evaluate the Contractor’s request. If the Engineer agrees that the cost 
and/or time required for the performance of the contract has increased as a result of such suspension and 
the suspension was caused by conditions beyond the control of and not the fault of the Contractor, its 
suppliers, or Subcontractors at any approved tier, and not caused by weather, the Engineer will make an 
adjustment, excluding profit, and modify the contract in writing accordingly.  
a. The Engineer will notify the Contractor of his/her determination, whether or not an adjustment of the 

contract is warranted. 
3. No contract adjustment will be allowed unless the Contractor has submitted the request for adjustment 

within the time prescribed. 
4. No contract adjustment will be allowed under this clause to the extent that performance would have been 

suspended or delayed by any other cause, or for which an adjustment is provided for or excluded under any 
other term or condition of this contract. 

C. Significant changes in the character of work. 
1. The Engineer reserves the right to make, in writing, at any time during the work, such changes in quantities 

and such alterations in the work, as are necessary to satisfactorily complete the project.  
a. Such changes in quantities and alternations shall not invalidate the contract nor release the Surety, and the 

Contractor agrees to perform the work as altered. 
2. If the alterations or changes in quantities significantly change the character of the work under the contract, 

whether or not changed by any anticipated profits, adjustments will be made to the contract. The basis for 
the adjustment shall be agreed upon prior to the performance of the work. If such a basis cannot be agreed 
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upon, an adjustment will be made either for or against the Contractor in such amount as the engineer may 
determine to be fair and equitable. 

3. If the alterations or changes in quantities do not significantly change the character of the work to be 
performed under the contracts the altered work will be paid for as provided elsewhere in the contract. 

4. The term “significant change” shall be construed to apply only to the following circumstances: 
a. When the character of the work as altered, differs materially in kind or nature from that involved or 

included in the original proposed construction or; 
b. When a major item of work, as defined elsewhere in the contract, is increased in excess of 125 percent 

or decreased below 75 percent of the original contract quantity, any allowance for an increase in 
quantity shall apply only to that portion in excess of 125 percent of original contract item quantity, or in 
case of a decrease below 75 percent, to the actual amount of work. 

 
1109.18 INTEREST PAYMENTS 

A. Interest on monthly payment estimates. 
1. Interests shall be paid to the Contractor on any progress payment approved by the Engineer under 

paragraph A of paragraph 1109.06 of these General Covenants and Provisions, which remains unpaid after 
thirty (30) days of the receipt by the Contracting Authority.  
a. Receipt by the Contracting Authority shall be defined as the date the Contracting Authority’s central 

office mail staff receives the progress payment request and stamp it. All progress payment requests 
which are delivered directly to the central office by the Contractor or the Inspector of the Contracting 
Authority shall have a date of receipt entered by the mail room staff.  

b. Interest shall accrue on the 31st day after receipt by the Contracting Authority, if approved by the 
Engineer, and shall end on the date the warrant is issued by the Iowa Department of Revenue. The rate 
of interest shall be the same as the rate of interest in effect under 453.6 of the Iowa Code, as the date 
interest begin to accrue. 

B. Interest on retainage. 
1. Interest shall be paid on any retained funds held under paragraph B of section 1109.06 of these General 

Covenants and Provisions. Interest shall be paid as outlined in Iowa Administrative Code section 561, 
Chapter 8.7. 

 
END OF SECTION 00700 
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SECTION 00710 
(Revised 9/8/95) 

 
SPECIFIC EQUAL EMPLOYMENT OPPORTUNITY RESPONSIBILITIES 

 
Notice of Requirements for Affirmative Action to ensure Equal Employment Opportunity (Executive Order 11246 as 
amended) and Iowa Executive Orders 15 and 34. This includes employment goals for minorities and women in 
construction. 
 
60-1.4 EQUAL OPPORTUNITY CLAUSE. 
A. Federally assisted construction contracts. 

1. Except as otherwise provided, each administering agency shall require the inclusion of the following language as 
a condition of any grant, contract, loan, insurance, or guarantee involving federally assisted construction which 
is not exempt from the requirements of the equal opportunity clause. 

 
B. The applicant hereby agrees that it will 1ncorporate or cause to be incorporated into any contract for construction 

work, or modification thereof, as defined in the regulations of the Secretary of Labor at 41 CFR Chapter 60, which is 
paid for in whole or in part with funds obtained from the Federal Government or borrowed on the credit of the 
Federal Government pursuant to a grant, contract, loan insurance, or guarantee, or undertaken pursuant to any 
Federal program involving such grant, contract, loans insurance, or guarantee, the following equal opportunity 
clause: 

 
C. During the performance of this contracts the Contractor agrees as follows: 

1. The Contractor will not discriminate against any employee, or applicant for employment because of race, colors, 
religion, sex, national origin, or disability. 
a. The Contractor will take affirmative action to ensure that applicants are employed, and that employees are 

treated during employment without regard to their race, color, religion, sex, or national origin. Such action 
shall include, but not be limited to the following; Employment, upgrading, demotion, or transfer; 
recruitment or recruitment advertising; layoff or termination, rates of pay or other forms of compensation, 
and selection for training, including apprenticeship. 

b. The Contractor agrees to post in conspicuous places, available to employees and applicants for 
employment, notices to be provided setting forth the provisions of this nondiscrimination clause. 

 
2. The Contractor will in all solicitations or advertisements for employees placed by or on behalf of the Contractor, 

state that all qualified applicants will receive considerations for employment without regard to race, color, 
religion, sex, national origin, or disability. 

3. The Contractor will send to each labor union or representative of workers with which he has a collective 
bargaining agreement or other contract or understanding, a notice to be provided advising the said labor union 
or workers representatives of the Contractor’s commitments under this section, and shall post copies of the 
notice in conspicuous places available to employees and applicants for employment. 

4. The Contractor will comply with all provisions of Executive Order 11246 of September 24, 1965, and of the rules, 
regulations, and relevant orders of the Secretary of Labor. 

5. The Contractor will furnish all information and reports required by Executive Order 11246 of September 24, 
1965, and by rules, regulations, and orders of the Secretary of Labor, or pursuant thereto, and will permit access 
to his books, records, and accounts by the administering agency and the Secretary of Labor for purposes of 
investigation to ascertain compliance with such rules, regulations, and orders. 

6. In the event of the Contractor’s noncompliance with the nondiscrimination clauses of this contract or with any 
of the said rules, regulations, or orders, this contract may be canceled, terminated, or suspended in whole or in 
part and the Contractor may be declared ineligible for further Government contracts or federally assisted 
construction contracts in accordance with procedures authorized in Executive Order 11246 of September 24, 
1965, or by rule, regulation, or order of the Secretary of Labors or as otherwise provided by law. 

7. The Contractor will include the portion of the sentence immediately preceding paragraph 1. and the provisions 
of paragraphs 1-7 in every subcontract or purchase order unless exempted by rules, regulations, or orders of the 
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Secretary of Labor issued pursuant to section 204 of Executive Order 11246 of September 24, 1965, so that such 
provisions will be binding upon each subcontractor or vendor. 
a. The Contractor will take such action with respect to any subcontract or purchase order as the administering 

agency may direct as a means of enforcing such provisions, including sanctions for noncompliance. 
b. Provided, however, that in the event a Contractor becomes involved in, or is threatened with litigation with 

a subcontractor or vendor as a result of such direction by the administering agency, the Contractor may 
request the United States to enter into such litigation to protect the interests of the United States. 

 
I. DEFINITIONS. 

A. Definitions as used in these specifications: 
1. Covered Area means the entire State of Iowa, however, those areas of a Hometown Plan approved by the 

US Department of Labor will be considered separately. 
2. Director means Director, Office of Federal Contract Compliance Program, United States Department of 

Labor or any person to whom the Director delegates authority. 
3. Employer Identification Number means the Federal Social Security Number used on the Employer’s 

Quarterly Federal Tax Returns US, Treasury Department Form 941. 
4. Designated Geographical Areas. 

a. Standard Metropolitan Statistical Area (SMSA). These areas represent a reasoned judgement as to how 
metropolitan areas are defined statistically in a uniform manner, using data items that are: 
1) widely recognized as indicative or metropolitan character, (population, urban character, 

nonagricultural employment, population, density, and commuting ties), and 
2) available from a body of Federal statistics which has been uniformly and simultaneously collected in 

all parts of the country, and processed and tabulated according to consistent standards. Thus, if a 
project is located within an SMSA, it can be concluded that a reasonable commuting area exists 
within the SMSA, and that goals based on SMSA statistics are accurate. 

 
b. Economic Area (EA). These areas are viewed as centers of commerce, and they generally cover areas 

which include the places of work and residence for most workers. There are 183 such areas, defined 
along county lines, covering the entire country. Counties were assigned to these economic areas in 
accordance with commuting patterns based primarily on data gathered by the Bureau of the Census. 

 
5. Minority includes: 

a. Black (all persons having origins in any of the Black African racial groups not of Hispanic origin); 
b. Hispanic (all persons of Mexican, Puerto Rican, Cuban, Central or South American, or other Spanish 

Culture or origin, regardless of race), 
c. Asian and Pacific I slander (all persons having origins in any of the original peoples of the Far East, 

Southeast Asia, the Indian Subcontinent, or the Pacific Islands), and 
d. American Indian or Alaskan Native (all persons having origins in any of the original peoples of North 

America and maintaining identifiable tribal affiliations through membership and participation or 
community identification). 

 
(Note: Minority women from the above referenced groups shall be counted as satisfying both the minority 
and female employment goals in each geographic area.) 

 
II. GENERAL. 

A. Equal Employment Opportunity requirements not to discriminate and to take affirmative action to assure equal 
employment opportunity as required by Executive Order 11246 and Executive Order 11375. The requirements 
set forth in this specification shall constitute the specific affirmative action requirements for project activities 
under this contract and supplement the equal employment opportunity requirements set forth in the Required 
Contract Provisions. 

 
III. EQUAL OPPORTUNITY POLICY. 

A. The Contractor will accept as his/her operating policy the following statement which is designed to farther the 
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provision of equal employment opportunity to all persons without regard to their age, race, color, religion, sex, 
national origin, or disability, and to promote the full realization of equal employment opportunity through a 
positive, continuing program. 

 
“It is the policy of this Company to assure that applicants are employed, and that employees are treated during 
employment, without regard to their age, race, religion, sex, color, national origin, or disability. Such action shall 
include: employment, upgrading, demotion, and transfer, recruitment and recruitment advertising, layoff, and 
termination, rates of pay and other forms of compensation, and selection of training, including apprenticeship, 
preapprenticeship, and/or on-the-job training.” 

 
IV. GOALS. 

A. Specific goals for female and minority participation have been established. 
B. The goals for female participation, expressed in percentage terms for the total hours worked by the Contractor’s 

aggregate workforce in each trade on all construction work, is 6.9 percent, with no timetable. This goal applies 
nationwide. 
1. Goals for minority participation in Iowa, expressed in percentage terms for the total hours worked by the 

Contractor’s aggregate workforce in each trade on all construction work, are shown on the map of Iowa that 
follows. The goals shown apply to each designated geographical area, as shown on the map. 

 
C. These goals are applicable to all the Contractor’s construction work (whether or not it is non-Federal or 

Federally assisted) performed in the designated area. For each contract and/or subcontract in excess of $10,000, 
the goals for minority participation will apply for all work to be performed in geographical areas designated by 
the Director pursuant to 41 CFR 60-4.6, and the goal for female participation will apply nationwide. 
1. The Contractor’s compliance with the Executive Order and the regulations in 41 CFR Part 60-4 shall be based 

on his/her implementation of the Equal Opportunity Clause, specific affirmative action obligations required 
by the specifications set forth in 41 CFR 60-4.3(a), and his/her efforts to meet the goals established for 
minority participation for the geographical area where the work is to be performed, or nationwide goal for 
female participation. 

2. The hours of minority and female employment and training must be substantially uniform throughout the 
time period for the work of the contracts and within each trade, and the Contractor shall make a good-faith 
effort to employ minorities and women evenly on each of his/her projects. 

3. The transfer of minority or female employees or trainees from contractor to contractor or from project to 
project for the sole purpose of meeting the Contractor’s goals shall be a violation of the contract, the 
Executive Orders and the regulations in 41 CFR Part 60-4. Compliance with the goals will be measured 
against the total work hours performed. 

 
D. The Contractor shall provide written notification to the Department of Natural Resources (on behalf of the 

Director of the Office of Federal Contract Compliance Programs) within 10 working days of award of any 
construction subcontract in excess of $10,000 at any tier for construction work under this contract. 
1. The notification shall list the name, address, and telephone number of the subcontractor; employer 

identification number, estimated dollar amount of the subcontract, estimated starting and completion dates 
of the subcontracts and the geographical area in which the contract work is to be performed. 

 
E. Application of M inority Participation Goals. 

1. Minority Participation. A single minority participation goal is established for each SMSA and EA. Timetables 
for the achievement of minority goals are not provided. A separate goal is established for each SMSA and 
for each EA. When a contract or subcontract to which this specification applies is for work located within a 
SMSA, the goal for what SMSA applies. When a contract or subcontract to which this specification applies is 
for work located outside an SMSA, the goal for that EA applies. 
a. The applicable goal for the Contractor or subcontractors is the goal for each geographical area where 

the work is being performed, and all the work of the Federal or Federally assisted construction 
contractor or subcontractor is covered, whether the work is being performed for a contract to which the 
specification applies or not. Therefore, a contractor with work in SMSA “X” would apply the goal for 
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SMSA “X” for that work. The same contractors however, would apply the SMSA “Y” goal to all his/her 
work in SMSA “Y”, even though the Contractor’s work in SMSA “Y” is neither Federal nor Federally 
assisted. 

 
2. Participation of Minority Women. The Contractor and required subcontractors will be permitted to count 

minority women belonging to one of the recognized minority groups listed in Article I of this specification as 
satisfying both the minority goal for each designated geographic area and the overall female goals. 
Conversely, nonminority women will only count toward satisfying the overall female goal. 

 
V. STANDARD FEDERAL EQUAL EM PLOYM ENT OPPORTUNITY CONSTRUCTI ON CONTRACT SPECI FICATIONS 

(EXECUTIVE ORDER 11246). 
A. Whenever the Contractors or any subcontractor at any tier, subcontracts a portion of the work involving any 

construction trade, he/she shall physically include in each subcontract in excess of $10,000 the provisions of 
these specifications and the Notice which contains the applicable goals for minority and female participation set 
forth herein. 

B. If the Contractor is participating (pursuant to 41 CFR 60-4.5) In a Hometown Plan approved by the US 
Department of Labor in the covered area either individually or through an association, his/her affirmative action 
obligations on all work in the Plan area (including goals and timetables) shall be in accordance with that Plan for 
those trades which have unions participating in the Plan. 
1. Contractors must be able to demonstrate their participation in and compliance with the provisions of any 

such Hometown Plan. Each Contractor or subcontractor participating in an approved Plan is individually 
required to comply with his/her obligations under the EEO clause, and to make a good faith effort to achieve 
each goal under the Plan in each trade in which he/she has employees. 

2. The overall good faith performance by other Contractors or subcontractors toward a goal in an approved 
Plan does not excuse any covered contractor’s or subcontractor’s failure to make good faith efforts to 
achieve the Plan goals and timetables. 

 
C. The Contractor shall implement the specific affirmative action standards provided in paragraphs 6a through p. 

Article V, of these specifications. The goals set forth in the specifications are expressed as percentages of the 
total hours of employment and training of minority and female utilization the Contractor should reasonably be 
able to achieve in each construction trade in which he/she has employees in the covered area. The Contractor is 
expected to make substantially uniform progress toward his/her goals in each craft during the period specified. 

D. Neither the provisions of any collective bargaining agreement, nor the failure by a union with whom the 
Contractor has a collective bargaining agreement, to refer either minorities or women shall excuse the 
Contractor’s obligations under these specifications, Executive Order 11246, or the regulations promulgated 
pursuant thereto. 

E. In order for the nonworking training hours of apprentices and trainees to be counted in meeting the goals, such 
apprentices and trainees must be employed by the Contractor during the training period, and the Contractor 
must have made a commitment to employ the apprentices and trainees at the completion of their training, 
subject to the availability of employment opportunities. Trainees must be trained pursuant to training program, 
approved by U.S. Department of Labor. 

F. The Contractor shall take specific affirmative actions to ensure equal employment opportunity. The evaluations 
of the Contractor’s compliance with these specifications shall be based upon his/her effort to achieve maximum 
results form his/her actions. The Contractor shall document these efforts fully, and shall implement affirmative 
action steps at least as extensive as the following: 
1. Endure and maintain a working environment free of harassment, intimidation, and coercion at all sites, and 

in all facilities at which the Contractor’s employees are assigned to work. The Contractor, where possible, 
will assign two or more women to each construction project. 
a. The Contractor shall specifically ensure that all foremen, superintendents, and other on-site supervisory 

personnel are aware of, and carry out, the Contractor’s obligations to maintain such a working 
environments with specific attention to minority or female individuals working at such sites or such 
facilities. 
 



 SPECIFIC EQUAL EMPLOYMENT OPPORTUNITY RESPONSIBILITIES 00710-5 

2. Establish and maintain a current list of minority and female recruitment sources, provide written 
notification to minority and female recruitment sources and to community organizations when the 
Contractor or its unions have employment opportunities available, and maintain a record of the 
organizations’ responses. 

3. Maintain a current file of the names, addresses, and telephone numbers of each minority and female off-
the- street applicant and minority or female referral form a union, a recruitment source, or community 
organization, and of what action was taken with respect to each such individual. 
a. If such individual was sent to the union hiring hall for referral and not referred back to the Contractor by 

the union or, if referred, not employed by the Contractor, this shall be documented in the file with the 
reason therefor, along with whatever additional actions the Contractor may have taken. 

 
4. Provide immediate written notification to the Director, when the union or unions with which the Contractor 

has a collective bargaining agreement, have not referred to the Contractor a minority person or women sent 
by the Contractor, or when the Contractor has other information that the union referral process has 
impeded the Contractor’s efforts to meet his/her obligations. 

5. Develop on-the-job training opportunities and/or participate in training programs for the area which 
expressly include minorities and women, including upgrading programs and apprenticeship and trainee 
programs relevant to the Contractor’s employment needs, especially those programs funded or approved by 
the Department of Labor. Training programs may be specifically required elsewhere in the contract 
documents. The Contractor’s responsibility for training opportunities is not necessarily limited to training 
programs that are specifically required. The Contractor shall provide notice of these programs to the 
sources compiled under 6b above. 

6. Disseminate the Contractor’s EEO policy by providing notice of the policy to unions and training programs 
and requesting their cooperation in assisting the Contractor in meeting his/her EEO obligations, by including 
it in any policy manual and collective bargaining agreement, by publicizing it in the company newspaper, 
annual report, etc., by specific review of the policy with all management personnel and with all minority and 
female employees, at least once a year, and by posting the company EEO policy on bulletin boards 
accessible to all employees at each location where construction work is performed. 

7. Review, at least annually, the company’s EEO policy and affirmative action obligations under these 
specifications with all employees having any responsibility for hiring, assignment, layoff, termination, or 
other employment decisions, including specific review of these items with on-site supervisory personnel, 
such as superintendents, general foremen, etc. , prior to the initiation of construction work at any job site. A 
written record shall be made and maintained, identifying the time and place of these meetings, persons 
attending, subject matter discussed, and disposition of the subject matter. 

8. Disseminate the Contractor’s EEO policy externally by including it in any advertising in the news media, 
specifically including minority and female news media, and providing written notification to, and discussion 
the Contractor’s EEO policy, with other Contractors and subcontractors with whom the Contractor does or 
anticipates doing business. 

9. Direct the Contractor’s recruitment efforts, both oral and written, to minority, female, and community 
organizations, to schools with minority and female students and to minority and female recruitment and 
training organizations serving the Contractor’s recruitment area and employment needs. Not later than one 
month prior to the date for the acceptance of applications for apprenticeship or other training by any 
recruitment sources the Contractor shall send written notification to organizations such as the above, 
describing the openings, screening procedures, and tests to be used in the selection process. 

10. Encourage present minority and female employees to recruit other minority persons and women and, 
where reasonable, provide after schools summer, and vacation employment to minority and female youths 
both on the site and in other areas of the Contractor’s workforce. 

11. Validate all tests and other selection requirements where there is an obligation to do so under 41 CFR Part 
60-3. 

12. Conduct, at least annually, an inventory and evaluation, of all minority and female personnel, for 
promotional opportunities and encourage these employees to seek or to prepare for, through appropriate 
training, etc., such opportunities. 

13. Ensure that seniority practices, job classifications, work assignments, and other personnel practices, do not 
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have a discriminatory effect, by continually monitoring all personnel and employment related activities to 
ensure that the EEO policy and the Contractor’s obligations under these specifications are being carried out. 

14. Ensure that all facilities and company activities are nonsegregated, except that separate or single-user toilet 
and necessary changing facilities shall be provided to assure privacy between the sexes. 

15. Document and maintain a record of all solicitations of offers for subcontracts from minority and female 
construction contractor and suppliers, including circulation of solicitations to minority and female 
contractor associations and other business associations. 

16. Conduct a reviews at least annually, of all supervisors’ adherence to and performance under the 
Contractor’s EEO policies and affirmative action obligations. 

 
G. Contractors are encouraged to participate in voluntary associations which assist in fulfilling one or more of their 

affirmative action obligations (6a through p). 
1. The efforts of a contractor association, joint contractor-union, contractor-community, or other similar group 

of which the Contractor is a member and participant, may be asserted as fulfilling any one or more of the 
obligations under 6a through p of these specifications, provided the Contractor actively participates in the 
group, makes every effort to assure that the group has a positive impact on the employment of minorities 
and women in the industry, ensures that the concrete benefits of the program are reflected in the 
Contractor’s minority and female workforce participation, makes a good faith effort to meet his/her 
individual goals and timetables, and can provide access to documentation which demonstrates the 
effectiveness of actions taken on behalf of the Contractor. 

2. The obligation to comply, however, is the Contractor’s, and failure of such group to fulfill an obligation shall 
not be a defense for the Contractor’s noncompliance 

 
H. A single overall goal for women and goals for minorities in each designated area are included in Article IV of 

these specifications. The Contractor is required to provide equal opportunity and to take affirmative action for 
all minority groups, both male and female, and all women, both minority and nonminority. Consequently, the 
Contractor may be in violation of the Executive Order if a particular group is employed in a substantially 
disparate manner (for example, even though the Contractor has achieved the goal for women generally, the 
Contractor may be in violation of the Executive Order if a specific minority group or women are underutilized. 

I. The Contractor shall not use the goal, or affirmative action standards to discriminate against any person because 
of age, race, color, religion, sex, national origin, or disability. 

J. The Contractor shall not enter into any subcontract with any person or firm debarred from Government 
contracts, pursuant to Executive Order 11246. 

K. The Contractor shall carry out such sanctions and penalties for violation of these specifications and of the Equal 
Opportunity Clause, including suspension, termination and cancellation of existing subcontracts as may be 
imposed or ordered pursuant to Executive Order 11246, as amended, and its implementing regulations, by the 
Office of Federal Contract Compliance Programs. Any contractor who fails to carry out such sanctions and 
penalties shall be in violation of these specifications and Executive Order 11246, as amended. 

L. The Contractors in fulfilling his/her obligations under these specifications, shall implement specific affirmative 
action steps, at least as extensive as those standards prescribed in paragraph G of these specifications, so as to 
achieve maximum results from his/her efforts to endure equal employment opportunity. If the Contractor fails 
to comply with the requirements of the Executive Order, the implementing regulations, or these specifications, 
the Director shall proceed in accordance with 41 CFR 60-4.8. 

M. The Contractor shall designate a responsible official to monitor all employment-related activity to ensure that 
the company EEO policy is being carried out, to submit reports relating to the provisions hereof as may be 
required by the Government, and to keep records. 
1. Records shall at least include for each employee the name, address, telephone numbers, construction trade, 

union affiliation if any, employee identification number when assigned, social security number, race, sex, 
status (e.g., mechanic, apprentice, trainee, helper, or laborer), dates of changes in status, hours worked per 
week in the indicated trade, rate of pay, and locations at which the work was performed. 

2. Records shall be maintained in an easily understandable and retrievable form, however, to the degree that 
existing records satisfy this requirement, Contractor shall not be required to maintain separate records. 
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N. Nothing herein provided shall be construed as a limitation upon the application of other Iowa which establish 
different standards of compliance or upon the application of requirements for the hiring of local or other area 
residents (e.g., those under the Public Works Employment Act of 1977 and the Community Development Block 
Grant Program). 

 
VI. SUPPLEM ENTAL REPORTING REQUIREM ENTS. 

A. The Contractor and subcontractors are required to make available upon request its Affirmative Action Program 
containing goals and time specifications. These contractual provisions shall be fully enforced. Any breach of the 
provisions shall be regarded as a material breach of contract. 

B. The Contractor will keep such records as are necessary to determine compliance with equal employment 
opportunity obligations. The records kept by the Contractor will be designed to indicate the number of minority 
and nonminority group members and women employed in each work classification on the project. All such 
records must be retained for a period of three years following completion of the contract work and shall be 
available at reasonable times and places for inspection by authorized representatives of the Department of 
Natural Resources and any Federal Agency funding any part of this project. 
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PART 0 - GENERAL 
0.00 RELATED DOCUMENTS: 

A. Drawings and General Provisions of the contract, including the General Covenants and Provisions, 
Supplementary Covenants and Provisions and General Requirements. 

 
0.01 GENERAL: 

A. The general conditions of the contract are the General Covenants and Provisions bound within. 
1. These General Covenants and Provisions are herein modified or supplemented by this Supplementary 

Covenant and Provisions. 
2. Articles of the General Covenant and Provision not directly affected by this section remains in full force as 

written unless exceeded in requirement herein or elsewhere in the Specifications. 
 

0.03 DEFINITION OF TERMS: 
A. Article 1101.03 “Definition of Terms” is supplemented and modified as follows: 

1. General Explanation: A substantial amount of specification language constitutes definitions for terms found 
in other Contract Documents, including Drawings which must be recognized as diagrammatic in nature and 
not completely descriptive of requirements indicated thereon. Certain terms used in Contract Documents 
are defined generally in this article. Definitions and explanations of this section are not necessarily either 
complete or exclusive, but are general for the work to the extent not stated more explicitly in another 
provision of Contract Documents. 

2. Imperative Language: Used generally in Specifications. Except as otherwise indicated, requirements 
expressed imperatively are to be performed by Contractor. For clarity of reading at certain locations, 
contrasting subjective language is used to describe responsibilities which must be fulfilled indirectly by 
Contractor, or when so noted, by others. 

3. Bureau Chief: The individual appointed by the Iowa Department of Natural Resources as the head of the 
Land and Waters bureau. 

4. Project Engineer: The Project Engineer will be the reviewing and approving authority for all equipment, 
material or systems to be used in the construction as specified herein. Unless otherwise specified, no 
material, equipment or systems or components of systems will be used or installed on this project without 
written approval. The Project Engineer will be the individual, regardless of the title actually used. listed in 
the special notice to bidders as the contact for questions concerning design, plans and specifications.  

5. DNR Construction Inspector: The Department of Natural Resources Construction Inspector will be the direct 
representative of the department at the project location with the authority to verify compliance with the 
provisions of each and all divisions of this Project Manual. Contact the DNR Construction Inspector 
regarding questions on site review, inspections and project coordination. 

6. Procurement Supervisor: The Procurement Supervisor will answer all questions regarding Bidding and 
Contract Procedures. 

7. General Requirements: The provisions of requirements of Division-1 sections. General requirements apply 
to entire work of Contract and, where so indicated, to other elements which are included in project. 

8. Indicated: The term “indicated” is a cross-reference to details, notes or schedules on Drawings, to other 
paragraphs or schedules in the Specifications, and to similar means of recording requirements in Contract 
Documents. Where terms such as “shown,” “noted,” “scheduled,” and “specified” are used in lieu of 
“indicated,” it is for the purpose of helping reader locate cross-reference, and no limitation of location is 
intended except as specifically noted. 

9. Directed, Requested, Etc.: Where not otherwise explained, terms such as “directed,” “requested,” 
“authorized,” “selected,” “directed by Project Engineer,” “requested by the Project Engineer,” etc. 
However, no such implied meaning will be interpreted to extend Project Engineer’s responsibility into 
Contractor’s area of construction supervision. 

10. Approve: Where used in conjunction with Project Engineer’s or Project Inspector’s response to submittals, 
requests, applications, inquiries, reports and claims by Contractor, the meaning of the term “approved,” will 
be held to limitations of responsibilities and duties as specified in General Covenants and Provisions and 
Supplementary Covenants and Provisions. In no case will “approval” be interpreted as a release of 
Contractor from responsibilities to fulfill requirements of contract documents. 
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11. Project Site: The space available to Contractor for performance of the work, either exclusively or in 
conjunction with others performing other work as part of the project. The extent of project site is shown on 
Drawings, and may or may not be identical with description of land upon which project is to be built. 

12. Furnish: Except as otherwise defined in greater detail, term “furnish” is used to mean supply and deliver to 
project site, ready for unloading, unpacking, assembly, installation, etc., as applicable in each instance. 

13. Install: Except as otherwise defined in greater detail, term “install” is used to describe operations at project 
site including unloading, unpacking, assembly, erection, placing, anchoring, applying, working to dimension, 
finishing, curing, protecting, cleaning and similar operations, as applicable in each instance. 

14. Provide: Except as otherwise defined in greater detail, term “provide” means furnish and install, complete 
and ready for intended use, as applicable in each instance. 

15. Installer: The entity (person or firm) engaged by Contractor or its subcontractor or sub-subcontractor for 
performance of a particular unit of work at project site, including installation, erection, application and 
similar required operations. It is a general requirement that such entities (Installers) be expert in portions of 
the work they are to accomplish. 

 
PART 1 - INSTRUCTIONS TO BIDDERS 
1.02 DRAWINGS AND SPECIFICATIONS: 

A. Article 1101.02 “Drawings and Specifications” is supplemented and modified as follows: 
1. The Drawings and Specifications, which are enumerated in the Index of drawings and Table of Content of 

this project manual, are part of this contract. 
 
PART 4 - SCOPE OF WORK 
4.10 PERMITS AND ARRANGEMENTS WITH OTHER GOVERNMENTAL AGENCIES: 

A. Article 1104.10 “Permits and Arrangements with Other Governmental Agencies” is supplemented and modified 
as follows: 
1. Contractor shall take out and pay for any building or construction permit which may be required, secure and 

pay for all permits, certificates and licenses required to prosecute the work, and shall arrange for and pay 
for all inspections required by local authorities. 

2. Contractor is to apply and pay for NPDES Stormwater Discharge Permit for Construction Operations, as 
required by EPA regulations for work performed after March 10, 2003, for any land-disturbing activity which 
will disturb an area of one or more acres. 
a. Permits are available from DNR Stormwater Coordinator, Wallace State Office Building, Des Moines, 

Iowa 50319. (Tel. 515/281-7017) 
b. Copies of Permit Application and Permit issued are to be furnished to DNR Construction Inspector prior 

to any construction operations. 
 
4.13 DRAWINGS AND SPECIFICATIONS: 

A. Article 1104.13 “Drawings and Specifications” is supplemented and modified as follows: 
1. Contractor shall be responsible for distributing to all involved in this project, Drawings and Specifications in 

quantities reasonably necessary for the completion of the portion of work they are responsible for. No 
additional payment will be made for shortcomings resulting from misunderstanding of Contract Documents 
due to any shortage of information between General Contractor, subcontractors, and Material Suppliers. 

 
PART 5 - CONTROL OF WORK 
5.02 PLANS: 

A. Article 1105.02 “Plans” is supplemented or modified as follows: 
1. Plans for this project may be referred to as “Drawings, Project Drawings or Plans, Profiles and Cross 

Sections.” 
 
5.07 CONSTRUCTION STAKES AND BENCHMARKS: 

A. Article 1105.07 “Construction Stakes and Benchmarks” is supplemented and modified as follows: 
1. The contractor shall be responsible for providing all labor, equipment and material necessary to complete 

the work covered in paragraph A of the General Covenants and Provision of this contract. The Contractor or 
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his/her assigned representative shall assume the function of the Engineer as described herein in addition to 
those assigned to the Contractor and be held responsible for such. The cost of this work shall be paid for as 
“Construction Survey” Bid Item. 

 
PART 6 - CONTROL OF MATERIALS 
6.03 SAMPLES AND TESTS: 

A. Article 1106.03 “Samples and Tests” is supplemented and modified as follows: 
1. All testing required by the contract documents or the DNR Construction Inspector shall be considered a part 

of the Contract and shall be paid for by the Contractor. 
 
PART 9 - MEASUREMENT AND PAYMENTS 
9.10 SUBMITTAL REQUIRED BEFORE FINAL PAYMENT: 

A. Article 1109.10 “Submittals Required Before Final Payment” is supplemented and modified as follows: 
1. Submit to the Engineer or the DNR Construction Inspector all submittals required in Section 01300 before 

final payment can be made, unless otherwise specified. 
2. Other submittals may be required in other sections. 

 
END OF SECTION 00811 
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PART 1 - GENERAL 
1.01 RELATED DOCUMENTS: 

A. Drawings and General Provisions of the contract, including the General Covenants and Provisions and the 
Supplementary Covenants and Provisions. 

 
1.02 SUMMARY OF WORK: 

A. Work Covered by Contract Documents: 
1. Name of the project is “Office & Storage Building”, Project Number 23-05-26-01. Drawings and 

Specifications are dated March 2023. 
2. Briefly and without force and effect upon contract documents, work of the contract can be summarized as 

follows: 
a. Lake Wapello State Park is located in Davis County, Iowa. The park will receive a new office/shop and 

storage building as shown in the documents. The office/shop will have a garage/storage area which will 
have three (3) heated bays.  The office will have one large open office space, one storage area, one 
restroom, mechanical room and a conference/breakroom. There will be a rock drive into the garage 
bays and a storage yard to the rear of the building. The public entry will have a large overhang with a 
decorative heavy timber truss in accordance with the Iowa State Parks design guide. 

B. Occupancy: 
1. Owner: The DNR shall have the right to enter the building or work site and store or attach such fixtures or 

furniture as it may elect, or to do other work providing that such storage or work will not interfere with the 
completion of the Contractor’s work. Such occupancy by the DNR shall in no way imply final acceptance of 
any portion of the Contractor’s work. 

 
1.04 MEASUREMENT AND PAYMENTS: 

A. Measurements and payments shall be in accordance with Section 01250 of these specifications. 
B. Before ordering any fabricated material or doing any work, verify all measurements at the project site. No 

additional compensation will be allowed because of difference between actual dimensions and the 
measurements indicated on the drawings. Report any difference immediately to the DNR for instructions before 
proceeding with the work. 

 
1.06 COORDINATION: 

A. Project Coordination: 
1. Take out and pay for any building permit which may be required, secure and pay for all permits, certificates 

and licenses required to prosecute the work, and arrange and pay for all inspections required by local 
authorities. 

2. Visit the site, compare the Drawings and Specifications with any work in place, and verify all conditions, 
including other work, if any, being performed. Failure to visit the site will in no way relieve the Contractor 
from necessity of furnishing any materials or performing any work that may be required in accordance with 
Drawings and Specifications. 

B. Job Site Administration: Take complete charge of work under this contract. Coordinate the work of all trades 
and all phases of general, structural, plumbing, mechanical, and electrical work. 

 
1.07 FIELD ENGINEERING: 

A. Provide such field engineering services as are required for a proper completion of the work. 
1. Immediately upon entering project site for the purpose of beginning work: 

a. Establish actual project location, set back and side yards, if any, with the DNR Construction Inspector. 
b. Establish and maintain all lines and levels. 

B. Additional requirements for field engineering may also be described in other sections of these specifications. 
C. Verify all figures shown on Drawings before laying out work and report all discrepancies to the DNR 

Construction Inspector. Contractor will be held responsible for any error resulting from failure to do so. 
 
1.09 ABBREVIATIONS AND SYMBOLS: 
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A. Reference to a technical society, institution, association, or government authority is made in the Specifications 
in accordance with the following abbreviations: 

AAMA Architectural Aluminum Manufacturers Association 
AASHO American Association of State Highway Officials 
ACI American Concrete Institute 
AIA American Institute of Project Engineers 
AIEE American Institute of Electrical Engineers 
AISC American Institute of Steel Construction 
AISI American Iron and Steel Institute 
ALS American Lumber Standards 
APA American Plywood Association 
ATI Asphalt Tile Institute 
ASHRAE American Society of Heating, Refrigerating and Air Conditioning Engineers 
ASME American Society of Mechanical Engineers 
ASTM American Society for Testing and Materials 
AWI Project Architectural Wood Work Institute 
AWPA American Wood Preservers’ Association 
AWS American Welding Society 
CS Commercial Standard, U.S. Department of  Commerce 
FGJA Flat Glass Jobbers Association 
FS Federal Specification 
GA Gypsum Association 
IES Illuminating Engineering Society 
MIA Marble Institute of America 
MLMA Metal Lath Manufacturers Association 
MS Military Specification 
MSTD Military Standard 
NAAMM National Association of Metal Manufacturers, The 
NHLA National Hardwood Lumber Association 
NBFU National Board of Fire Underwriters 
NBS National Bureau of Standards 
NEC National Electric Code of NBFU 
NFPA National Fire Protection Association 
NLMA National Lumber Manufacturers Association 
NTMA National Terrazzo and Mosaic Association, Inc., 
NWMA National Woodwork Manufacturers Association 
SDI Steel Deck Institute 
SSPC Steel Structures Painting Council 
SCPI Structural Clay Products Institute 
SPR Simplified Practice Recommendations, U.S. Department of Commerce 
TCA Tile Council of America 
UL Underwriters’ Laboratories, Inc. 
USA United States of America Standards Association 

 
1.13 PROJECT MEETINGS: 

A. Preconstruction Conference: Soon after award of contract and prior to the start of construction, attend a 
preconstruction conference with the representative of the Owner to define the requirements for contract 
administration and construction operation. 
1. Contact the DNR Construction Inspector who will determine the time, date and place of the conference. 

B. Progress Meetings: The Contractor or the Contractor’s representative shall be available at the job site to meet 
with the DNR Construction Inspector, as frequently and as arranged during the preconstruction conference, to 
discuss work progress. 
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1. Give verbal report of progress, discuss work schedule, and present all conflicts, discrepancies and other 
difficulties for resolution. 

 
1.16 CONSTRUCTION FACILITIES AND TEMPORARY CONTROLS: 

A. Definitions: Specific administrative and procedural minimum actions are specified in this section, as extension of 
provisions in other contract documents. These requirements have been included for special purposes as 
indicated. Nothing in this section is intended to limit types and amounts of temporary work required, and no 
omission from this section will be recognized as an indication by Project Engineer that such temporary activity is 
not required for successful completion of the work and compliance with contract documents. 

B. General: Establish and initiate use of each temporary facility at time first reasonably required for proper 
performance of the work. Terminate use and remove facilities at earliest reasonable time, when no longer 
needed or when permanent facilities have replaced the need. 

C. Temporary Utilities: The types of services required may include, but not by way of limitation, water, sewerage, 
surface drainage, electrical power and telephones. Where possible and reasonable, connect to existing 
franchised utilities for required services; comply with service companies recommendations on materials and 
methods, or engage service companies to install services. Locate and relocate services (as necessary) to 
minimize interference with construction operations. 
1. Sanitary Facilities: 

a. Temporary Toilets: When such or permanent facilities do not exist, provide and maintain toilets for use 
by workers. Keep toilets in sanitary condition.  

b. Temporary toilet facilities shall meet OSHA requirements. 
D. Security: 

1. Protection of Work and Property: 
a. Place and maintain such barricades as may be necessary to prevent public access to the project site at 

no cost to the Owner. 
E. Options and Substitutions: 

1. Bid shall include all equipment, materials, and services as specified, noted on the Drawings or required for a 
complete and proper installation. 

 
1.19 CONTRACT CLOSEOUT: 

A. Final Cleaning: 
1. Remove waste material and rubbish caused by the Work and leave all work clean and free of debris of any 

kind. 
2. Keep the site and access road reasonably clean and free of rubbish or waste material in order that the work 

may progress efficiently. Remove such rubbish or waste material entirely from the premises at each time of 
such cleaning. 

3. When the Work is completed and ready to turn over to the Owner, leave such work clean. This applies to all 
areas affected by contract work. 

4. On completion of the Work, thoroughly police and clean-up the premises surrounding the building. 
B. Final Inspection: 

1. Request a final inspection in writing, at least ten days prior to the anticipated date of completion, from the 
DNR Construction Inspector. 

2. Work will not be considered ready for final inspection until all the work has been completed and the 
Contractor has certified that all items are properly operating and in strict compliance with the Contract 
Documents. 

3. The Contractor or project supervisor shall be at the job site during the final inspection. 
4. After the inspection, the DNR Construction Inspector will present the Contractor a list of items not meeting 

contract requirements which must be made acceptable before final payment is made. 
 
END OF SECTION 01000 
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PART 1 - GENERAL 
 
1.01 RELATED DOCUMENTS: 

A. Drawings and General Provisions of the contract, including the General Covenants and Provisions, 
Supplementary Covenants and Provisions and General Requirements. 

 
1.02 DESCRIPTION OF WORK: 

A. Provide such field engineering services as are required for proper completion of the work including, but not 
necessarily limited to: 
1. Establishing and maintaining lines and levels; 
2. Structural design of shores, forms, and similar items provided as part of the Contractor’s means and 

methods of construction; 
3. Establishing finish grade stakes (including blue tops) as necessary; 

B. Additional requirements for field engineering may also be described in other sections of these specifications. 
 
1.03 REFERENCES: 

A. Refer to Section 1105.07 “Construction Stakes and Bench Marks” of the General Covenants and Provisions for 
assignment of responsibilities for the Owner and Contractor. 

 
1.04 SUBMITTALS: 

A. Comply with pertinent provisions of Section 01300, if applicable. 
 
1.05 PROCEDURES: 

A. In addition to procedure directed by the Contractor for proper performance of the Contractor’s responsibilities: 
1. Locate and protect control points before starting work on the site. 
2. Preserve permanent reference points during progress of the work. 
3. Do not change or relocate reference points or items of the work without specific approval from the DNR 

Construction Inspector. 
4. Promptly advise the DNR Construction Inspector of a lost, destroyed, or reference point-requiring relocation 

due to other changes in the work. 
a. When directed by the DNR Construction Inspector, replace referenced stakes at no additional cost to 

the Owner. 
B. Meet with DNR Construction Inspector to establish actual building location, set backs, and side yards, if 

required. 
 
 
 
 
END OF SECTION 01050 
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PART 1 - GENERAL 
 
1.01 RELATED DOCUMENTS: 

A. Drawings and General Provisions of the contract, including the General Covenants and Provisions, 
Supplementary Covenants and Provisions and General Requirements. 

 
1.02 LUMP SUM / UNIT PRICE BID: 

A. Bid each item on a Unit Price basis or Lump Sum basis as required, including furnishing all labor, equipment and 
materials necessary to complete all the work indicated in the Contract Documents. 

 
1.03 QUANTITIES: 

A. Various estimated quantities are furnished within the Contract Documents to assist the Contractor in reviewing 
the Project prior to bidding. The estimated quantities are not intended to be used by the Contractor as sole 
basis for determining the scope and volume of the work. The Contractor is responsible for verifying all 
quantities necessary to submit bids for the construction of a proper and complete project. 

 
1.04 MEASUREMENT: 

A. The contractor is responsible for constructing the project to the final lines and grades shown. Owner will 
measure construction units only to ensure that at least minimum quantities have been properly installed.  

 
1.05 SCOPE: 

A. Each item in the Bidder's Proposal Schedule of Prices will be paid at the unit or lump sum price. The price for 
each item shall be considered full compensation for furnishing superintendence, overhead, bonds, insurance, 
mobilization, testing and profit necessary to complete the construction of the item of the project listed in the 
Bidder's Proposal.  

B. It is not the intent of the Bidder's Proposal to itemize each and every item and system required. Items required 
for project completion and not specifically mentioned in Bidder's Proposal shall be included with items which 
they would be considered subsidiary. 

 
1.06 ESTIMATED QUANTITIES: 

A. The items and quantities described above, as well as others listed throughout the Contract Documents, are 
provided for the bidder's review and consideration. The quantities listed herein are not guaranteed by the 
owner or the Project Engineer to be totally accurate nor to include all items of work. They are provided for the 
bidder's convenience to assist in the preparation of the bid. The bidder is responsible for preparing his own 
quantity takeoff and bid preparation. 

 
 
END OF SECTION 01250 
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PART 1 - GENERAL 
 
1.01 RELATED DOCUMENTS: 

A. Drawings and General Provisions of the contract, including the General Covenants and Provisions, 
Supplementary Covenants and Provisions and General Requirements. 

 
1.02 SUMMARY: 

A. Provide submittals required in this Section, refer to technical specification for submittal requirements for each 
section of the work to be performed. 

 
1.03 PROGRESS SCHEDULE: 

A. Submit a project schedule to the Project Engineer for approval within 30 days after award of contract, but not 
later than the contract start date. The type of schedule required is at Contractor's option. 

B. Prepare an approved, reproducible form and include the following: 
1. Breakdown of work activities in categories so approved and segmented as necessary to allow close 

monitoring of progress of the work during construction. 
2. Order of the work necessary to meet time for completion. 
3. Breakdown of the work schedule of all subcontractors scheduled in cooperation with Contractor's work. 
4. Anticipated monthly value for work completed. 
5. Space for the additional display of actual performance on the schedule. 

C. After necessary revisions have been made and approved, present one print of schedule to each subcontractor 
and three copies to the Owner. 

D. Upon request, update the schedule to reflect changes required by actual conditions and indicate actual work 
completed. Provide same number of copies as required for original submission. 

E. Payment will be withheld until progress schedule in acceptable form has been received by Project Engineer. 
 
1.04 PRICE BREAKDOWN: 

A. Within 30 days after award of contract, but not later than the contract start date, submit to the Project 
Engineer for approval a price breakdown of major lump sum bid items into smaller components for the purpose 
of determining monthly progress payments. 

B. Include profit and overhead prices in each item. 
C. Payment will be withheld until receipt of price breakdown. 
D. Provide breakdown as follows: 
E. Items listed above include, but are not limited to, the following: 

 
1.05 SHOP DRAWINGS AND MANUFACTURER'S LITERATURE: 

A. Prior to installation of any item specified as requiring submittal, submit two (2) copies for Owner's use plus the 
number required for return to the Contractor, of manufacturer's literature containing detailed specifications 
and performance data, or shop drawings fully describing the items showing fabrication, layout, setting or 
erection details, including erection plan and details as required. 

B. Number all submittals consecutively . Resubmittals shall bear the original submittal number plus a letter suffix: 
Example - #30A is the first resubmittal of item #30; #30B is the second resubmittal, etc. 

C. Shop drawings used at site must be approved by the Project Engineer. 
D. Do not construe the approval of shop drawings to be a complete check. This approval will indicate only that the 

general method of construction and detailing is satisfactory. Approval of such drawings will not relieve the 
Contractor of the responsibility to comply with all terms and conditions of the plans and specifications. The 
Contractor shall be responsible for the dimensions and design of adequate connections, details and satisfactory 
construction of all work. 

 
1.06 SAMPLES: 

A. Submit in Duplicate: 
B. Provide samples of sufficient size to permit an accurate appraisal of color, texture, finish, workmanship, and 

other appropriate characteristics. 
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C. Submit samples with shop drawings when both are required. 
D. Field Samples and Mock-Ups: 

1. Erect mock-ups at location acceptable to the DNR Construction Inspector, at project site. 
2. Construct each sample or mock-up complete to the dimension indicated, including work of all crafts 

required in finish work. 
 
1.07 QUALITY ASSURANCE: 

A. Coordination of Submittals: 
1. Prior to submitting required material, carefully review and coordinate all aspects of each item being 

submitted. 
2. Verify that each item and its submittal conform in all respects with the specified requirements. 
3. Prior to sending submittals to Project Engineer, the stamp and sign each submittal, certifying that they 

conform in all respects with the specified requirements. 
B. Substitutions: 

1. The contract is based on the standards of quality established in the Contract Documents. Substitutions will 
be considered only when listed with the Project Engineer prior to the bid date, and when substantiated by 
Contractor's submittal of required data within 35 calendar days after award of contract. 

2. The following products do not require further approval except for interface within the work: 
a. Products specified by reference to standard specifications such as ASTM or similar standards. 
b. Products specified by manufacturer's name and catalog model number for which another product is not 

substituted. 
3. Do not substitute materials, equipment or methods unless such substitutions have been specifically 

approved in writing. 
C. Or Equal: 

1. Where the phrase "or equal," or "or equal as approved by the Project Engineer," occurs in the Contract 
Documents, do not assume that the materials, equipment or methods will be approved as equal unless the 
item has been specifically approved for this work by the Project Engineer. 

2. The Project Engineer's decision shall be final. 
 
1.08 RESUBMISSION REQUIREMENTS: 

A. Shop Drawings: 
1. Revise initial Drawings as directed and resubmit in accordance with submittal procedures. 
2. Indicate on Drawings all changes which have been made in addition to those requested by the Project 

Engineer. 
B. Product Data and Samples: Resubmit new data and samples as specified for initial submittal. 
C. Make all resubmittals within 7 calendar days after date of Project Engineer's previous review. 

 
1.09 DISTRIBUTION OF SUBMITTALS AFTER REVIEW: 

A. Project Engineer will distribute copies of shop drawings and product data, after review, to: 
1. DNR Construction Inspector (1 copy) 
2. Project Engineer's File (1 copy) 
3. General Contractor (remaining copies) 

B. Project Engineer will distribute samples in accordance with requirements. 
 
1.10 CONTRACTOR RESPONSIBILITIES: 

A. Review shop drawings, product data, and samples prior to submission to the next level of control. 
B. Verify: 

1. Field dimensions. 
2. Field construction criteria. 
3. Catalog numbers and similar data. 

C. Coordinate each submittal with requirements of: 
1. The work. 
2. The contract documents. 
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3. The work of other contractors. 
D. Contractor's responsibility for errors and omissions in submittals is not relieved by Project Engineer's review of 

submittals. 
E. Notify Project Engineer, in writing, of proposed deviations in submittals from contract requirements, prior to or 

at the time of submission. 
F. Contractor's responsibility for deviations in submittals from contract document requirements is not relieved by 

Project Engineer's review of submittals. 
G. Do not begin any work which requires submittals without having Project Engineer's stamp and initials or 

signature indicating approval. 
 
1.11 REQUIRED SUBMITTALS: 

A. Include, but do not limit to, the following submittals: 
Spec. 

Section Item Description Shop 
Drawing 

Product 
Data 

Samples, Test 
Results, Certification 

N/A     
     
     

 
1.12 RECORD DRAWINGS: 

A. Provide and maintain at the project site, one complete set of prints of the project drawings. The drawings shall 
be kept in good, clean and readable condition. 

B. The project site drawings shall have neatly inscribed all changes in work including relocation of lines, valves and 
fixtures, change in type of materials, etc. Changes shall be noted with red pencil or red ink. 

C. Submit these corrected prints at time of final acceptance and prior to final payment. Note all data and changes 
on these record drawings in sufficient detail and clarity and provide information necessary for preparation of 
"as-built" drawings. 

D. Final payment will be withheld until a set of corrected prints of the record drawings has been received by the 
Project Engineer/DNR Construction Inspector. 

 
1.13 GUARANTEES, WARRANTIES AND CERTIFICATES: 

A. Submit all guarantees, warranties and certificates prior to final payment. 
B. Refer to Section 01700 of these specifications. 

 
1.14 OPERATING AND MAINTENANCE INSTRUCTIONS: 

A. Submit all operating and maintenance instructions to the DNR Construction Inspector prior to final payment. 
B. Refer to Section 01700 of these specifications. 

 
1.15 CHANGE ORDER PRICE QUOTES: 

A. In the event of the need for change order, the DNR Construction Inspector will request a price quote from the 
Contractor for proposed changes to the contract. 

B. For evaluation purposes, the Contractor's quote shall be broken down to show the costs of labor and materials 
for each proposed category of work included with the change, along with the total cost for Contractor's 
overhead, profit and bond for the proposed change. 

C. All contract time extensions required as a result of a proposed change must be justified and supported in detail 
at the time of the proposal. 

 
1.16 TEST REPORTS: 

A. Refer to Section 01400 of these specifications. 
 
1.17 DELIVERY TICKETS: 

A. Submit to the DNR Construction Inspector one legible copy of each delivery ticket for all material delivered to 
the construction site. 
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B. The delivery ticket shall show brand name, catalog number and number of items received. 
 
 
END OF SECTION 01300 
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PART 1 - GENERAL 
 
1.01 RELATED DOCUMENTS: 

A. Drawings and General Provisions of the contract, including the General Covenants and Provisions, 
Supplementary Covenants and Provisions and General Requirements. 

 
1.02 SCOPE: 

A. Supplementary tests and reports required in this section with any tests, reports, and other information that 
may be required additionally in any section of the specifications. 

B. Inspection, sampling, and testing is required, but not limited to, the following: 
1. Section 03300 – Cast In Place Concrete 

C. Sampling and testing frequencies and requirements are to comply with IDOT IM-204. 
 
1.03 TESTS BY INDEPENDENT TESTING LABORATORY: 

A. Testing Laboratory: 
1. Contractor to select and pay for an independent testing laboratory, acceptable to the Project Engineer, to 

perform specified services required by the contract. 
2. Employment of testing laboratory will in no way relieve Contractor’s obligations to perform work in accord 

with the contract. 
3. Include in lump sum bid the cost for all testing services required. No separate payments will be made for 

testing. Include all associated costs in the various appropriate bid items. Project Engineer/DNR Construction 
Inspector will direct all tests. The Contractor shall pay the testing firm. 

B. Contractor Shall: 
1. Make available at no cost, all material to be tested. 
2. Provide labor necessary to supply samples and assist in making tests. 
3. Advise laboratory of the identity of material sources and instruct suppliers to allow inspections by 

laboratory. 
C. Testing laboratory shall: 

1. Submit written report promptly, covering each inspection and test to the Project Engineer, including: 
a. Date issued. 
b. Project title and number. 
c. Testing laboratory name and address. 
d. Name and signature of laboratory technician. 
e. Date of inspection and sampling. 
f. Record of temperature and weather. 
g. Date of test. 
h. Identification of product and specification section. 
i. Location of project. 
j. Type of inspection or test. 
k. Observations regarding compliance with Contract Documents. 

2. Promptly notify Project Engineer of irregularities or deficiencies of work which are observed during 
performance of testing services. 

3. Perform additional services required by the Project Engineer/DNR Construction Inspector. 
D. Laboratory is not authorized to: 

1. Release, revoke, alter or enlarge on, contract requirements. 
2. Approve or accept any portion of work. 
3. Perform any duties of the Contractor. 

E. Conduct tests in accordance with the requirements of the designated specifications or, where not specified, the 
latest appropriate standard of the American Society for Testing and Material. 

 
1.04 LABORATORY SERVICES AND TESTS REQUIRED: 

A. Concrete: 
1. Secure samples of aggregates Contractor proposes to use and test for compliance with specifications. 
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2. Certify compliance with specification of cement proposed for use by the Contractor. 
3. Review concrete design mix proportions for the required concrete strengths using materials Contractor 

proposes to use on the project. Incorporate specified admixtures and not less than amount of cement 
specified. Perform appropriate laboratory tests, including compression tests of cylinders and slump test to 
substantiate mix designs. Submit one copy of report to the Project Engineer, one copy to the DNR 
Construction Inspector, and one copy to the Contractor, clearly indicating the results of the mix design 
review. 

4. When requested by the DNR Construction Inspector, inspect and test material during concrete work to 
substantiate compliance with specifications and mix requirements. 

5. Slump Test: The DNR Construction Inspector will require slump tests to be performed as he desires in 
accordance with the provisions of these specifications. 

6. Test Cylinders: 
a. Each test shall consist of a set of three cylinders provided by the Contractor. Sampling and testing 

frequencies and requirements are to comply with IDOT IM-204. 
b. Provide a minimum of one set of test cylinders each day concrete is placed. 
c. The Contractor shall make and cure test cylinders in conformity with ASTM C-31. 
d. Note on record drawings placement locations represented by test cylinders. 

7. Perform compression tests in accordance with applicable sections of IDOT specifications. 
8. Identify all test cylinders with symbols to indicate location on the job where concrete tests were made. 

Note on record drawings. 
B. Aggregate gradation and compaction as per applicable specifications. 

 
1.05 CONTRACTOR’S RESPONSIBILITIES: 

A. Furnish product mix design to meet or exceed Contract Documents. 
B. Cooperate with laboratory personnel and provide access to work, as well as to manufacturer’s operations. 

1. Monitor each inspection, sampling and test. 
C. Provide to laboratory, preliminary representative samples of material to be tested, in specified quantities. 
D. Furnish copies of mill test reports. 
E. Furnish verification of compliance with contract requirements for material and equipment. 
F. Furnish casual labor and facilities: 

1. To provide access to work to be tested. 
2. To obtain and handle samples at site. 
3. To facilitate inspections and tests. 
4. For laboratory’s exclusive use for storage and curing of test samples. 

G. Notify laboratory sufficiently in advance of operations to allow for assignment of personnel and scheduling of 
tests. Notify DNR Construction Inspector when work is ready for testing. Schedule testing after approval of the 
DNR Construction Inspector. The Department of Natural Resources will not pay for any testing scheduled 
without the DNR Construction Inspector’s specific authorization. 

H. Correct work which is defective or which fails to conform to the Contract Documents in accordance with the 
general condition. Do not delay the project schedule or the work of other contractors with corrective work. 

I. Pay all costs of re-testing when test results indicate non-compliance with contract requirements. 
J. Patch all surfaces and areas disturbed by testing operations. 

 
 
END OF SECTION 01400 
 



 TEMPORARY FACILITIES AND CONTROLS 01500-1 

PART 1 - GENERAL 
 
1.01 RELATED DOCUMENTS: 

A. Drawings and General Provisions of the contract, including the General Covenants and Provisions, 
Supplementary Covenants and Provisions and General Requirements. 

 
1.02 WEATHER PROTECTION: 

A. General: 
1. Provide necessary protection against weather to maintain all materials, apparatus, fixtures, and work free 

from damage whether in shipment, in storage, or in place. 
2. Do not perform wet work when temperature is below 40 degrees Fahrenheit or is forecast to be below 40 

degrees Fahrenheit within the ensuing 48 hours, except when work is properly protected and sufficient heat 
is provided. 

B. Heat Provision: 
1. When heat is required for proper weather protection, provide temporary enclosures of work and 

acceptable means to provide sufficient heat to maintain a temperature of not less than 50 degrees 
Fahrenheit. Provide higher temperatures when required by these specifications. 

2. Use only heating apparatus and fuels of approved safe types. Keep equipment and surroundings in a clean, 
safe condition. Use flame resistant tarpaulins and other materials for temporary enclosure of space. Use 
vented heaters only. 

 
1.03 TEMPORARY UTILITIES: 

A. Electricity, Lighting and Heating: 
1. Provide such temporary service as may be required for construction purposes with required distributing 

facilities and meter. 
2. Pay the cost of all electrical energy used on this part of the project until completion of the contract. If 

partial occupancy by the Owner occurs prior to completion, the Owner will pay proportional share of 
electrical energy used. 

3. Provide light bulbs required for all temporary construction lighting and replace when necessary. 
4. Use no temporary service material in permanent system without written approval of the Owner. When 

temporary electrical lines are no longer required, remove them and restore any parts of buildings or 
grounds damaged by such removal to original condition. 

5. Provide and maintain temporary lighting at barricades as required for safety. 
6. Provide any heating required by these specifications. 

B. Telephone: 
1. Provide and pay all charges for telephone service. 

C. Water: 
1. Provide, protect, and maintain an adequate water supply for use on the project for construction purposes, 

either by means of the permanent water supply line or by installing a temporary waterline as may be 
required. 

2. Install, valve, maintain, and protect such water supply lines as may be required. 
3. Remove temporary lines when they are no longer required. Restore to original condition any part of 

grounds or buildings damaged by removal. 
4. Pay the cost of all water used on this portion of the project until final completion of the contract. 

D. Toilets: 
1. Provide and maintain suitable, weather tight, painted sanitary toilet facilities for all workers during 

construction period. When toilet facilities are no longer required, promptly remove from site. Disinfect, 
clean or treat the area as required. 

2. Provide and maintain facilities in accordance with requirements of applicable local and state health 
authorities and OSHA. 

3. Keep all toilet facilities clean and supplied with toilet paper at all time. 
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1.04 OPERATION AND STORAGE AREAS: 
A. All operations of the Contractor (including storage of materials) upon premises shall be confined to areas 

authorized or approved by the DNR. 
B. Premises adjacent to the construction will be made available for use by the Contractor without costs whenever 

such use will not interfere with other uses or purposes. 
C. Do not enter on or occupy with personnel, tools, equipment, or material any ground outside the DNR's property 

without the written consent of the owner of such ground. 
D. Other contractors and employees or agents of the DNR may for all necessary purposes enter upon the work and 

premises used by the Contractor, and the Contractor shall conduct his work so as not to impede unnecessarily 
any work being done by others on or adjacent to the site. 

E. Provide and maintain weather tight storage sheds for own use. 
F. Provide storage sheds with substantial floors raised a minimum of six (6) inches above the ground. 
G. Locate all storage sheds as approved by the DNR Construction Inspector. 
H. Completely remove from site after completion of work. 

 
1.05 PROTECTION AND RESTORATION: 

A. General: Protect all structures, including walks, pipelines, trees, shrubbery, and lawns during the progress of the 
work; remove from the site all debris and unused materials; and, upon completion of the work, restore the site 
as nearly as possible to its original condition, including the replacement, at the Contractor's sole expense, of any 
facility or landscaping which has been damaged. 

 
1.06 ACCESS ROADS: 

A. Temporary Roads and Storage Areas: 
1. Construct and maintain all temporary access roads and storage areas required. Locate and construct all 

roads, ramps, mats, storage areas, and similar items in a manner approved by the Owner and provide 
overall management of available site areas. 

B. Laws and Regulations: 
1. Observe all laws and regulations of the local, county, and state authorities in the use of all public roads and 

highways for the transportation of materials and equipment in connection with work on the project. 
Observe all overhead construction, bridges, cables, and the like. Repair damage to roads, highways, 
overhead construction and similar off-site items, resulting from operations in connection with this project. 

 
1.07 WATER CONTROL: 

A. Carry on construction work in a manner that will direct surface water away from the structures and away from 
adjoining property. 

B. Provide own means of pumping, well pointing or otherwise maintaining excavations free from ground water 
encountered. Provide means of properly conveying such water off the construction site. 

 
1.08 PARKING: 

A. Make necessary provisions for parking of all employees on the project within the site limits. Include necessary 
access roads and maintenance of all roads and parking areas during construction period. 

B. Park vehicles to avoid interference with normal construction activities and to avoid interference with Owner's 
operation. 

 
1.10 SAFETY: 

A. Provide at least one non-freezing-type fire extinguisher in each workshop and shed used for storage of 
materials on the premises. Place in readily accessible location. 

B. Provide and maintain a basic first aid kit. 
1. Provide first aid supply commensurate with size of project with items necessary for first aid treatment of all 

injuries. 
2. Advise workers of the location of first aid supplies. 
3. Post telephone numbers of nearest hospital or ambulance service and fire station in conspicuous location. 

Advise all workers of location of telephone numbers. 
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END OF SECTION 01500 
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PART 1 - GENERAL 
 
1.01 SUMMARY: 

A. Section Includes: The work consists of furnishing all labor, material and equipment for the control and 
prevention of environmental pollution and damage as the result of construction operations under this Contract 
and for those measures set described herein, as indicated on the Drawings, specified herein, and as required for 
the construction of all work of this contract.  
1. Scope: The control of environmental pollution and damage requires consideration of air, water, and land, 

and includes management of visual aesthetics, noise, solid waste, radiant energy and radioactive materials, 
as well as other pollutants. 

2. Protect the environmental resources within the project boundaries and those affected outside the limits of 
permanent work during the entire period of this contract.  
a. Confine activities to areas defined by the Drawings and Specifications.  

B. Related Sections: Drawings and General Provisions of the Contracts, including the General Covenants and 
Provisions, Supplementary Covenant and Provisions and General Requirements. 

 
1.02 REFERENCES: 

A. Provide protection of Air Resources in accordance with the following state and local codes and rules: Iowa 
Department of Environmental Quality Act, Oh. 455B of the 1977 Code of Iowa; Iowa Department Rules, 1973 
I.D.R. 267 et seq. 

 
1.03 DEFINITIONS: 

A. Environmental pollution and damage: For the purpose of this specification, environmental pollution and 
damage is defined as the presence of chemical, physical, or biological elements or agents which adversely affect 
human health or welfare; unfavorably alter ecological balances of importance to human life; affect other 
species of importance to man; or degrade the utility of the environment for aesthetic, cultural and/or historical 
purposes.  

 
1.04 QUALITY ASSURANCE: 

A. Quality Control: Establish and maintain quality control for environmental protection of all items set forth 
herein.  

1. Record on daily reports any problems in complying with laws, regulations and ordinances and corrective 
action taken.  

2. Assure compliance of subcontractors with this section. 
B. Regulatory Requirements:  

1. Notification: The Project Engineer/DNR Construction Inspector will notify the Contractor in writing of any 
observed noncompliance with the aforementioned Federal, state or local laws, or regulations, permits and 
other elements of the Contractor's environmental protection plan.  

2. After receipt of such notice, inform the Project Engineer/DNR Construction Inspector of proposed corrective 
action and take such action as may be approved.  

3. If the Contractor fails to comply promptly, the Project Engineer/DNR Construction Inspector may issue an 
order stopping all or part of the work until satisfactory corrective action has been taken.  
a. No time extensions shall be granted such suspension. 

C. National Pollutant Discharge Elimination System (NPDES): Contractor to provide a Notice of Intent (Form 1415) 
for application of a General Permit for Storm Water Discharge, file all necessary Forms and Drawings with the 
applicable Bureau of the DNR, and pay necessary application fees.(Required for sites of one acre or more) 
1. For Storm Water General Permit Assistance: Contact (515)281-7017 or (515)281-8693 for information. 

D. Pollution Control Training: Train personnel in all phases of environmental protection.  
1. Include methods of detecting and avoiding pollution, familiarization with pollution standards, both statutory 

and contractual, and installation and care of facilities to insure adequate and continuous environmental 
pollution control. 
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1.05 PROJECT/SITE CONDITIONS: 
A. Environmental Requirements: 

1. Protection of Land Resources: Prior to beginning construction, the Contractor shall identify all land 
resources to be preserved within the Contractor's work area.  

 
1.06 Maintenance of Pollution Control Facilities: 

A. Maintain all constructed facilities and portable pollution control devices for the duration of the contract or for 
that length of time construction activities create the particular pollutant. 

 
PART 2 - PRODUCTS 
 
2.01 MATERIAL AND EQUIPMENT: 

A. Provide and maintain material and equipment necessary to perform the specified work. 
 
PART 3 - EXECUTION 
 
3.01 EXAMINATION: 

A. Verification of Conditions: Prior to beginning construction, the Contractor shall identify all land resources to be 
preserved within the Contractor's work area. 

B. Limits of Work Area:  
1. Mark the areas that are not required to accomplish work to be performed under this contract.  
2. Mark or fence isolated areas within the general work area which are to be saved and protected. 

 
3.02 PROTECTION OF LAND RESOURCES: 

A. Do not remove, cut, deface, injure, or destroy land resources including trees, shrubs, vines, grasses, top soil, and 
land forms without special permission from the Contracting Authority.  

B. Do not fasten nor attach ropes, cables, or guys to any trees for anchorage unless specifically authorized.  
C. Where such special emergency use is permitted, provide effective protection for land and vegetation resources 

at all times as defined in the following subparagraphs. 
 
3.03 PROTECTION OF MONUMENTS AND MARKERS: 

A. Protect monuments and markers before and during construction operations.  
B. Where construction operations are to be conducted during darkness, the markers shall be visible.  
C. The Contractor shall convey to his personnel the purpose of marking and/or protection of all necessary objects. 

 
3.04 PROTECTION OF LANDSCAPE: 

A. Clearly identify trees, shrubs, vines, grasses land forms and other landscape features to be preserved by 
marking, fencing, or wrapping with boards, or any other approved techniques. 

 
3.05 Location of Field Offices, Storage and Other Contractor Facilities:  

A. Place field offices, staging areas, stockpile storage, and temporary buildings in areas approved by the Project 
Engineer/DNR Construction Inspector.  

B. Do not temporarily move or relocate Contractor facilities unless approved by the Engineer/DNR Construction 
Inspector. 

 
3.06 Disposal of Solid Wastes:  

A. Place solid wastes in containers to be emptied on a regular schedule.  
1. Conduct handling and disposal to prevent contamination.  
2. Transport all solid waste off state property and dispose of in compliance with Federal, state, and local 

requirements for solid waste disposal. 
 
3.07 Disposal of Chemical Waste:  



 TEMPORARY POLLUTION CONTROLS 01560-3 

A. Store chemical waste in corrosion resistant containers; remove from the work area and dispose of in 
accordance with Federal, state and local regulations. 

 
3.08 Disposal of Discarded Materials:  

A. Handle discarded materials other than those which can be included in the solid waste category as directed by 
the Contracting Authority. 

 
3.09 Preservation and Recovery of Historical, Archeological and Cultural Resources:  

A. Existing historical, archeological and cultural resources within the Contractor's work area will be so designated 
by the Department and precautions taken to preserve all such resources as they existed at the time they were 
pointed out to the Contractor.  

B. Install protection and assume responsibility for the preservation of these resources as designated on the 
Drawings, or if not designated as necessary for their preservation.  

C. Report any unusual items that might have historical or archeological value, found or observed during 
construction activities as soon as practicable to the DNR Construction Inspector. 

 
3.10 Protection of Water Resources:  

A. Keep construction activities under surveillance, management and control to avoid pollution of surface and 
ground waters.  

B. Implement applicable management techniques to control water pollution in accordance with the listed 
construction activities which are included in this contract. 

C. Installation, maintenance and removal of water pollution control methods and materials to be incidental to 
other items of work on the project, unless a specific Bid Item for Erosion Control exists. 

D. Comply with detailed Project Plans for temporary erosion control procedures to be performed on this project. 
 
3.11 Protection of Fish and Wildlife Resources:  

A. Keep construction activities under surveillance, management and control to minimize interference with, 
disturbance to and damage of fish and wildlife.  

B. List species that require specific attention along with measures for their protection prior to beginning of 
construction operations. 

 
3.12 Protection of Air Resources:  

A. Keep construction activities under surveillance, management and control to minimize pollution of air resources. 
Perform or operate activities, equipment, processes, and work to accomplish the specified construction in strict 
accordance with the State of Iowa and all Federal emission and performance laws and standards.  

B. Implement special management techniques as set out below to control air pollution by construction activities. 
1. Control of Particulates: Control dust particles, aerosols, and gaseous by-products from all construction 

activities at all times, including weekends, holidays and hours when work is not in progress.  
a. Maintain all work areas within or outside the project boundaries free from particulates which would 

cause the applicable air pollution standards to be exceeded or which would cause a hazard or a 
nuisance.  

b. Sprinkling, chemical treatment of an approved type, light bituminous treatment, baghouse, scrubbers, 
electrostatic precipitators or other methods will be permitted to control particulates in the work area.  

c. Sprinkling, to be efficient, must be repeated at such intervals as to keep the disturbed area damp at all 
times, The Contractor must have sufficient competent equipment available to accomplish this task.  

d. Perform control of particulates as the work proceeds and when ever a particulate nuisance or hazard 
occurs. 

2. Control hydrocarbons and carbon monoxide emissions from equipment in accordance with Federal, State 
and local allowable limits at all times. 

3. Control odors at all times for all construction activities. 
4. Assume responsibility for monitoring of air quality throughout the entire areas affected by the construction 

activities. 
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3.13 Protection of Sound Intrusions:  
A. Keep construction activities under surveillance and control to minimize damage to the environment by noise. 

 
3.14 Mosquito Control:  

A. During dredging and due to large areas of shallow water in the disposal area, mosquito breeding must be 
controlled.  

B. Deposit dredge material to minimize stagnant water pools.  
C. Conduct non-aerial spraying or other methods of application of EPA approved chemicals to control mosquito 

breeding.  
 
3.15 CLEANING: 

A. Post Construction Clean Up: Cleanup all areas used for construction. 
B. Restoration of Landscape Damage: Restore all landscape features damaged or destroyed during construction 

operations outside the limits of the approved work areas, in accordance with the plan submitted for approval 
by the Contracting Authority. 

 
 
END OF SECTION 01560 
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PART 1 - GENERAL 
 
1.01 RELATED DOCUMENTS: 

A. Drawings and General Provisions of the contract, including the General Covenants and Provisions, 
Supplementary Covenants and Provisions and General Requirements. 

 
1.02 MATERIAL: 

A. All materials, equipment, and other items incorporated in the work of this project must be new, and both 
materials and workmanship of best grade of their respective kinds. 

B. To assure ready availability of materials, parts, or components for repair, replacement or future expansion 
purposes, all materials, equipment, and related components must be obtained from sources which maintain a 
regular, domestic stock. 

C. Throughout all sections of these specifications, provide other material not specifically described but required to 
provide Owner with a complete and proper installation of all phases of the work of this contract. Select these 
materials subject to the approval of Project Engineer/DNR Construction Inspector. 

 
1.03 ITEMS NOT IN CONTRACT: 

A. All items indicated “N.I.C.” on drawings or specifications are items not included in this contract. 
B. Provide necessary provisions in the work of this project to permit proper installation of “N.I.C.” items. 

 
1.04 TRANSPORTATION AND HANDLING: 

A. Provide protection against damage for all materials during delivery to and storage at the site. 
B. Handling of all materials and equipment shall be such as will prevent damage to such material and/or 

equipment. 
C. Replace or repair to the satisfaction of the DNR Construction Inspector, all items damaged because of 

Contractor’s failure to properly protect during transportation and handling, when on or off the project site, at 
no additional cost to the Owner. 

 
1.05 STORAGE AND PROTECTION: 

A. Protect all materials, work, and equipment against damage at all times. 
B. Refer to Section 01500 for requirements for storage sheds. Store all materials that might be damaged within 

storage sheds. 
 
 
END OF SECTION 01600 
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PART 1 - GENERAL 
 
1.01 RELATED DOCUMENTS: 

A. Drawings and General Provisions of the contract, including the General Covenants and Provisions, 
Supplementary Covenants and Provisions and General Requirements. 

 
1.02 CLEANING UP: 

A. Keep premises free of accumulation of surplus materials and rubbish from contractor and subcontractor 
operations. 

1. Remove all rubbish from premises. 
B. Remove rubbish weekly and at other times as required by the DNR Construction Inspector. Keep interior of 

building free at all times of unattended combustible rubbish. 
C. Immediately prior to final inspection: 

1. Clean all surfaces to condition acceptable for immediate occupancy. 
2. Remove all marks, stains, fingerprints, paint droppings, and other foreign matter from all finished items. 

 
1.03 GUARANTEES, BONDS AND AFFIDAVITS: 

A. Submit all written guarantees, bonds and affidavits required to the Owner prior to final payment. 
B. Guarantees shall extend the full period of the required guarantee period after: 

1. Replacement of work found defective during guarantee period. 
2. Repair of inoperative items or adjustments to proper working conditions of items not operating properly at 

time of inspection at final completion. 
 
1.04 RECORD DRAWINGS: 

A. Required prior to final payment. Refer to Section 01300 of these specifications. Submit to DNR Construction 
Inspector. 

 
1.05 SHOP DRAWINGS: 

A. Refer to Section 01300 of these specifications. 
 
1.06 TESTS: 

A. Complete all tests required to prove actual operating performance of equipment and systems incorporated into 
the project. Refer to Section 01400 of these specifications. 

B. Submit reports of all tests to the Owner prior to final payment.  
 
1.07 MAINTENANCE AND OPERATING: 

A. Refer to Section 01730 of these specifications, if applicable. 
 
1.08 DAMAGE TO EXISTING STRUCTURES: 

A. Prior to final acceptance by the Owner, repair or otherwise return to original condition any parts of the existing 
facilities which have been damaged during construction. 

 
1.09  FINAL INSPECTION: 

A. Request a final inspection in writing, at least ten days prior to the anticipated date of completion, from the DNR 
Construction Inspector. 

B. Work will not be considered ready for final inspection until all the work has been completed and the Contractor 
has certified that all items are properly operating and in strict compliance with the contract documents. 

C. The Contractor or his project supervisor shall be present at the job site during the final inspection. 
1. The DNR Construction Inspector will present the Contractor, after the final inspection, a list of any items not 

meeting contract requirements. This list will be confirmed in  writing and all items listed must be made 
acceptable before final payment will be made. 

 
END OF SECTION 01700 
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PART 1 - GENERAL 
 
1.01 SUMMARY: 

A. Section Includes: To aid the instruction of operating and maintenance personnel, and to provide a source of 
information regarding the systems incorporated into the Work, furnish and deliver the data described in this 
section and in pertinent other sections of these specifications. 
1. Additional data requirements may be described in individual sections. 

B. Related Sections: Drawings and General Provisions of the contract, including the General Covenants and 
Provisions, Supplementary Covenants and Provisions and General Requirements. 

 
1.02 SUBMITTALS: 

A. Comply with pertinent provisions of Section 01300. 
B. Submit two copies of a preliminary draft of the proposed manual or manuals to the Engineer for review and 

comments. 
C. Unless otherwise directed in other sections, or in writing by the Engineer, submit two copies of the final manual 

to the DNR Construction Inspector. 
 
1.03  QUALITY ASSURANCE: 

A. In preparing required data, use only personnel thoroughly trained and experienced in operation and 
maintenance of the described items, completely familiar with this section's requirements, and sufficiently 
skilled in technical writing to communicate the essential data. 

 
PART 2 - PRODUCTS 
 
2.01 INSTRUCTION MANUALS: 

A. Where instruction manuals are required to be submitted under other sections of these specifications, prepare 
in accordance with the provisions of this section. 

B. Format: 
1. Size: 8-1/2" x 11" 
2. Paper: White bond, at least 20 lb. weight 
3. Text: Neatly written or printed 
4. Drawings: 11" in height preferable; bind in with text; foldout acceptable; larger drawings acceptable but 

fold to fit within the manual and provide a drawing pocket inside rear cover or bind in with text. 
5. Flysheets: Separate each portion of the manual with neatly prepared flysheets briefly describing contents of 

the ensuing portion; flysheets may be in color. 
6. Binding: Use heavy-duty plastic or fiberboard covers with 3-ring binders. All binding is subject to the 

Owner's approval. 
7. Measurements: Provide all measurements in U.S. standard units: feet-and-inches, lbs., and cfm.          

C. Provide front and back covers for each manual, using durable Owner's approved material, clearly identified on 
or through the cover with at least the following information: 

OPERATING AND MAINTENANCE INSTRUCTIONS 
(      name and address of work       ) 
(         name of contractor                 ) 
(   general subject of this manual    ) 
(   space for approval signature of  ) 
(     the owner and approval date    ) 
 

D. Contents include at least the following: 
1. Neatly typewritten index near the front of the manual, giving immediate information as to location within 

the manual of all emergency information regarding the installation. 
2. Detailed list of subcontractors, including address, phone number and product or equipment installed. 
3. Complete instructions regarding operation and maintenance of all equipment involved, including 

lubrication, disassembly, and reassembly. 
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4. Complete nomenclature of all parts of all equipment. 
5. Complete nomenclature and part number of all replaceable parts, name and address of nearest vendor, and 

all other data pertinent to procurement procedures. 
6. Copy of all guarantees and warranties issued. 
7. Manufacturers' bulletins, cuts, and descriptive data, where pertinent, clearly indicating the precise items 

included in this installation and deleting, or otherwise clearly indicating, all manufacturers' data with which 
this installation is not concerned. 

8. Such other data as required in pertinent sections of these specifications. 
 
PART 3 - EXECUTION 
 
3.01 INSTRUCTION MANUALS: 

A. Preliminary: 
1. Prepare a preliminary draft of each proposed manual. 
2. Show general arrangement, nature of contents in each portion, probable number of drawings and their size, 

and proposed method of binding and covering. 
3. Secure the Architect's approval prior to proceeding. 

B. Final: Complete the manuals in strict accordance with the approved preliminary drafts and the Architect's 
review comments. 

C. Revisions: 
1. Following the instruction of operation and maintenance personnel, review all proposed revisions of the 

manual with the DNR Construction Inspector. 
 
 
END OF SECTION 01730 
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SECTION 15058

COMMON MOTOR REQUIREMENTS FOR HVAC 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 general requirements for single-phase and polyphase, general-purpose, 

horizontal, small and medium, squirrel-cage induction motors for use on ac power systems 

up to 600 V and installed at equipment manufacturer's factory or shipped separately by 

equipment manufacturer for field installation.

1.3 COORDINATION

A. Coordinate features of motors, installed units, and accessory devices to be compatible with 

the following:

1. Motor controllers.

2. Torque, speed, and horsepower requirements of the load.

3. Ratings and characteristics of supply circuit and required control sequence.

4. Ambient and environmental conditions of installation location.

PART 2 - PRODUCTS

2.1 GENERAL MOTOR REQUIREMENTS

A. Comply with NEMA MG 1 unless otherwise indicated.

2.2 MOTOR CHARACTERISTICS

A. Duty: Continuous duty at ambient temperature of 40 deg C and at altitude of 3300 feet above 

sea level.

B. Capacity and Torque Characteristics: Sufficient to start, accelerate, and operate connected 

loads at designated speeds, at installed altitude and environment, with indicated operating 

sequence, and without exceeding nameplate ratings or considering service factor.

2.3 SINGLE-PHASE MOTORS

A. Motors larger than 1/20 hp shall be one of the following, to suit starting torque and 

requirements of specific motor application:

1. Permanent-split capacitor.

2. Split phase.

3. Capacitor start, inductor run.

4. Capacitor start, capacitor run.
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B. Multispeed Motors: Variable-torque, permanent-split-capacitor type.

C. Bearings: Prelubricated, antifriction ball bearings or sleeve bearings suitable for radial and 

thrust loading.

D. Motors 1/20 HP and Smaller: Shaded-pole type.

E. Thermal Protection: Internal protection to automatically open power supply circuit to motor 

when winding temperature exceeds a safe value calibrated to temperature rating of motor 

insulation. Thermal-protection device shall automatically reset when motor temperature 

returns to normal range.

PART 3 - EXECUTION (Not Applicable)

END OF SECTION 15058
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SECTION 15061

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. Thermal-hanger shield inserts.

1.3 DEFINITIONS

A. MSS: Manufacturers Standardization Society of The Valve and Fittings Industry Inc.

1.4 PERFORMANCE REQUIREMENTS

A. 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.

PART 2 - PRODUCTS

2.1 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 carbon steel.

B. Copper Pipe 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.
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2.2 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 or ASTM C 591, Type VI, Grade 1 polyisocyanurate with 125-psig minimum 

compressive strength and vapor barrier.

C. Insulation-Insert Material for Hot Piping:  ASTM C 552, Type II cellular glass with 100-psig 

or ASTM C 591, Type VI, Grade 1 polyisocyanurate with 125-psig minimum compressive 

strength.

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.

2.3 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

3.1 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. Thermal-Hanger Shield Installation: Install in pipe hanger or shield for insulated piping.

C. Install hangers and supports complete with necessary attachments, inserts, bolts, rods, nuts, 

washers, and other accessories.

http://www.specagent.com/LookUp/?uid=123456808523&mf=95&src=wd
http://www.specagent.com/LookUp/?uid=123456808524&mf=95&src=wd
http://www.specagent.com/LookUp/?uid=123456808525&mf=95&src=wd
http://www.specagent.com/LookUp/?uid=123456808526&mf=95&src=wd
http://www.specagent.com/LookUp/?uid=123456808527&mf=95&src=wd
http://www.specagent.com/LookUp/?uid=123456822021&mf=95&src=wd
http://www.specagent.com/LookUp/?uid=123456808528&mf=95&src=wd
http://www.specagent.com/LookUp/?uid=123456808529&mf=95&src=wd
http://www.specagent.com/LookUp/?uid=123456808530&mf=95&src=wd
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D. 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.

E. Install lateral bracing with pipe hangers and supports to prevent swaying.

F. 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.

G. Load Distribution: Install hangers and supports so that piping live and dead loads and 

stresses from movement will not be transmitted to connected equipment.

H. 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.

I. 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.

5. Thermal-Hanger Shields: Install with insulation same thickness as piping insulation.

3.2 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.

3.3 HANGER AND SUPPORT SCHEDULE

A. Specific hanger and support requirements are in Sections specifying piping systems and 

equipment.
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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 carbon-steel pipe hangers and supports and attachments for general service applications.

F. Use copper-plated pipe hangers and copper or stainless-steel attachments for copper piping 

and tubing.

G. Use padded hangers for piping that is subject to scratching.

H. Use thermal-hanger shield inserts for insulated piping and tubing.

I. 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. 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 

noninsulated, stationary pipes NPS 3/4 to NPS 8.

7. Adjustable, Steel Band Hangers (MSS Type 7): For suspension of noninsulated, 

stationary pipes NPS 1/2 to NPS 8.

8. Adjustable Band Hangers (MSS Type 9): For suspension of noninsulated, stationary 

pipes NPS 1/2 to NPS 8.

9. Adjustable, Swivel-Ring Band Hangers (MSS Type 10): For suspension of 

noninsulated, stationary pipes NPS 1/2 to NPS 8.

10. Split Pipe Ring with or without Turnbuckle Hangers (MSS Type 11): For suspension 

of noninsulated, stationary pipes NPS 3/8 to NPS 8.

11. Extension Hinged or Two-Bolt Split Pipe Clamps (MSS Type 12): For suspension of 

noninsulated, 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.
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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 might occur.

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 

might occur.

19. Complete Pipe Rolls (MSS Type 44): For support of pipes NPS 2 to NPS 42 if 

longitudinal movement caused by expansion and contraction might occur but vertical 

adjustment is not necessary.

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 might occur and 

vertical adjustment is not necessary.

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 might be required in 

addition to expansion and contraction.

J. 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.

K. 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.

L. 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.
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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.

M. 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.

END OF SECTION 15061
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SECTION 15076

IDENTIFICATION 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. Equipment labels.

2. Pipe labels.

1.3 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. Metal Labels for Equipment:

1. Material and Thickness:  Brass, 0.032-inch or anodized aluminum, 0.032-inch 

minimum thickness, and having predrilled or stamped holes for attachment hardware.

2. Minimum Label Size: Length and width vary for required label content, but not less 

than 2-1/2 by 3/4 inch.

3. 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 to three-

fourths the size of principal lettering.

4. Fasteners: Stainless-steel rivets or self-tapping screws.

5. Adhesive: Contact-type permanent adhesive, compatible with label and with substrate.

B. 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:  Black.

3. Background Color:  White.

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.
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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 to three-

fourths the size of principal lettering.

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), plus the 

Specification Section number and title where equipment is specified.

2.2 PIPE LABELS

A. General Requirements for Manufactured Pipe Labels: Preprinted, color-coded, with lettering 

indicating service, and showing flow direction.

B. Pretensioned Pipe Labels: Precoiled, semirigid plastic formed to partially cover 

circumference of pipe and to attach to pipe without fasteners or adhesive.

C. Self-Adhesive Pipe Labels: Printed plastic with contact-type, permanent-adhesive backing.

D. 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 high.

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 PIPE LABEL INSTALLATION

A. Locate pipe labels where piping is exposed or above accessible ceilings in finished spaces; 

machine rooms; accessible maintenance spaces such as plenums; and exterior exposed 

locations as follows:

1. Near each valve and control device.

2. Near each branch connection, excluding short takeoffs for fixtures and terminal units. 

Where flow pattern is not obvious, mark each pipe at branch.

3. Near penetrations through walls, floors, ceilings, and inaccessible enclosures.
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4. At access doors, manholes, and similar access points that permit view of concealed 

piping.

5. Near major equipment items and other points of origination and termination.

6. Spaced at maximum intervals of 50 feet along each run. Reduce intervals to 25 feet in 

areas of congested piping and equipment.

7. On piping above removable acoustical ceilings. Omit intermediately spaced labels.

B. Pipe Label Color Schedule:

1. Domestic Water Piping:

a. Background Color:  White.

b. Letter Color:  Black.

2. Sanitary Waste Piping:

a. Background Color:  White.

b. Letter Color:  Black.

END OF SECTION 15076
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SECTION 15077

IDENTIFICATION FOR HVAC 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. Equipment labels.

1.3 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.

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. Metal Labels for Equipment:

1. Material and Thickness:  Brass, 0.032-inch or anodized aluminum, 0.032-inch 

minimum thickness, and having predrilled or stamped holes for attachment hardware.

2. Minimum Label Size: Length and width vary for required label content, but not less 

than 2-1/2 by 3/4 inch.

3. 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 to three-

fourths the size of principal lettering.

4. Fasteners: Stainless-steel rivets or self-tapping screws.

5. Adhesive: Contact-type permanent adhesive, compatible with label and with substrate.



____________________________________________________________________________________

03/21/2023                                                   IDENTIFICATION FOR HVAC PIPING AND EQUIPMENT

15077-2

B. 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:  Black.

3. Background Color:  White.

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 to three-

fourths the size of principal lettering.

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), plus the 

Specification Section number and title where equipment is specified.

D. 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 Specification Section number 

and title where equipment is specified. Equipment 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.

END OF SECTION 15077
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SECTION 15085

PLUMBING PIPING INSULATION

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 insulating the following plumbing piping services:

1. Domestic cold-water piping.

2. Domestic hot-water and hot-water recirculation piping.

3. Supplies and drains for handicap-accessible lavatories and sinks.

1.3 QUALITY ASSURANCE

A. 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 materials and adhesive, 

mastic, tapes, and cement material containers, with appropriate markings of applicable 

testing agency.

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.

B. Comply with the following applicable standards and other requirements specified for 

miscellaneous components:

1. Supply and Drain Protective Shielding Guards: ICC A117.1.

1.4 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 15061 "Hangers and Supports for Plumbing Piping and Equipment."

B. Coordinate clearance requirements with piping Installer for piping insulation application. 

Establish and maintain clearance requirements for installation of insulation and field-applied 

jackets and finishes and for space required for maintenance.
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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 "Piping Insulation Schedule, General" and "Indoor Piping 

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. Foam insulation materials shall not use CFC or HCFC blowing agents in the manufacturing 

process.

F. Mineral-Fiber, Preformed Pipe Insulation:

1. Products: Subject to compliance with requirements, provide one of the following:

a. Fibrex Insulations Inc.; Coreplus 1200.

b. Johns Manville; Micro-Lok.

c. Knauf Insulation; 1000-Degree Pipe Insulation.

d. Manson Insulation Inc.; Alley-K.

e. Owens Corning; Fiberglas Pipe Insulation.

2. Type I, 850 Deg F Materials: Mineral or glass fibers bonded with a thermosetting 

resin. Comply with ASTM C 547, Type I, Grade A, with factory-applied ASJ. 

Factory-applied jacket requirements are specified in "Factory-Applied Jackets" 

Article.

2.2 INSULATING CEMENTS

A. Mineral-Fiber Insulating Cement: Comply with ASTM C 195.

1. Products: Subject to compliance with requirements, available products that may be 

incorporated into the Work include, but are not limited to, the following:

a. Ramco Insulation, Inc.; Super-Stik.

B. Mineral-Fiber, Hydraulic-Setting Insulating and Finishing Cement: Comply with 

ASTM C 449.

1. Products: Subject to compliance with requirements, available products that may be 

incorporated into the Work include, but are not limited to, the following:

a. Ramco Insulation, Inc.; Ramcote 1200 and Quik-Cote.

http://www.specagent.com/LookUp/?ulid=1889&mf=95&src=wd
http://www.specagent.com/LookUp/?uid=123456822449&mf=95&src=wd
http://www.specagent.com/LookUp/?uid=123456822450&mf=95&src=wd
http://www.specagent.com/LookUp/?uid=123456822452&mf=95&src=wd
http://www.specagent.com/LookUp/?uid=123456822454&mf=95&src=wd
http://www.specagent.com/LookUp/?uid=123456822456&mf=95&src=wd
http://www.specagent.com/LookUp/?ulid=1894&mf=95&src=wd
http://www.specagent.com/LookUp/?uid=123456822466&mf=95&src=wd
http://www.specagent.com/LookUp/?ulid=1896&mf=95&src=wd
http://www.specagent.com/LookUp/?uid=123456822470&mf=95&src=wd
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2.3 ADHESIVES

A. Materials shall be compatible with insulation materials, jackets, and substrates and for 

bonding insulation to itself and to surfaces to be insulated, unless otherwise indicated.

B. Mineral-Fiber Adhesive: Comply with MIL-A-3316C, Class 2, Grade A.

1. Products: Subject to compliance with requirements, available products that may be 

incorporated into the Work include, but are not limited to, the following:

a. Childers Brand, Specialty Construction Brands, Inc., a business of H. B. Fuller 

Company; CP-127.

b. Eagle Bridges - Marathon Industries; 225.

c. Foster Brand, Specialty Construction Brands, Inc., a business of H. B. Fuller 

Company; 85-60/85-70.

d. Mon-Eco Industries, Inc.; 22-25.

C. ASJ Adhesive, and FSK Jacket Adhesive: Comply with MIL-A-3316C, Class 2, Grade A for 

bonding insulation jacket lap seams and joints.

1. Products: Subject to compliance with requirements, available products that may be 

incorporated into the Work include, but are not limited to, the following:

a. Childers Brand, Specialty Construction Brands, Inc., a business of H. B. Fuller 

Company; CP-82.

b. Eagle Bridges - Marathon Industries; 225.

c. Foster Brand, Specialty Construction Brands, Inc., a business of H. B. Fuller 

Company; 85-20.

d. Mon-Eco Industries, Inc.; 22-25.

D. PVC Jacket Adhesive: Compatible with PVC jacket.

1. Products: Subject to compliance with requirements, available products that may be 

incorporated into the Work include, but are not limited to, the following:

a. Dow Corning Corporation; 739, Dow Silicone.

b. Johns Manville; Zeston Perma-Weld, CEEL-TITE Solvent Welding Adhesive.

c. P.I.C. Plastics, Inc.; Welding Adhesive.

d. Speedline Corporation; Polyco VP Adhesive.

2.4 MASTICS

A. Materials shall be compatible with insulation materials, jackets, and substrates; comply with 

MIL-PRF-19565C, Type II.

B. Vapor-Barrier Mastic: Water based; suitable for indoor use on below-ambient services.

1. Products: Subject to compliance with requirements, available products that may be 

incorporated into the Work include, but are not limited to, the following:

a. Foster Brand, Specialty Construction Brands, Inc., a business of H. B. Fuller 

Company; 30-80/30-90.

b. Vimasco Corporation; 749.

2. Water-Vapor Permeance: ASTM E 96/E 96M, Procedure B, 0.013 perm at 43-mil dry 

film thickness.

3. Service Temperature Range: Minus 20 to plus 180 deg F.

4. Solids Content: ASTM D 1644, 58 percent by volume and 70 percent by weight.

5. Color: White.
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C. Vapor-Barrier Mastic: Solvent based; suitable for indoor use on below-ambient services.

1. Products: Subject to compliance with requirements, available products that may be 

incorporated into the Work include, but are not limited to, the following:

a. Childers Brand, Specialty Construction Brands, Inc., a business of H. B. Fuller 

Company; CP-30.

b. Eagle Bridges - Marathon Industries; 501.

c. Foster Brand, Specialty Construction Brands, Inc., a business of H. B. Fuller 

Company; 30-35.

d. Mon-Eco Industries, Inc.; 55-10.

2. Water-Vapor Permeance: ASTM F 1249, 0.05 perm at 35-mil dry film thickness.

3. Service Temperature Range: 0 to 180 deg F.

4. Solids Content: ASTM D 1644, 44 percent by volume and 62 percent by weight.

5. Color: White.

D. Breather Mastic: Water based; suitable for indoor and outdoor use on above-ambient 

services.

1. Products: Subject to compliance with requirements, available products that may be 

incorporated into the Work include, but are not limited to, the following:

a. Childers Brand, Specialty Construction Brands, Inc., a business of H. B. Fuller 

Company; CP-10.

b. Eagle Bridges - Marathon Industries; 550.

c. Foster Brand, Specialty Construction Brands, Inc., a business of H. B. Fuller 

Company; 46-50.

d. Mon-Eco Industries, Inc.; 55-50.

e. Vimasco Corporation; WC-1/WC-5.

2. Water-Vapor Permeance: ASTM F 1249, 1.8 perms at 0.0625-inch dry film thickness.

3. Service Temperature Range: Minus 20 to plus 180 deg F.

4. Solids Content: 60 percent by volume and 66 percent by weight.

5. Color: White.

2.5 SEALANTS

A. ASJ Flashing Sealants, and Vinyl, PVDC, and PVC Jacket Flashing Sealants:

1. Products: Subject to compliance with requirements, available products that may be 

incorporated into the Work include, but are not limited to, the following:

a. Childers Brand, Specialty Construction Brands, Inc., a business of H. B. Fuller 

Company; CP-76.

2. Materials shall be compatible with insulation materials, jackets, and substrates.

3. Fire- and water-resistant, flexible, elastomeric sealant.

4. Service Temperature Range: Minus 40 to plus 250 deg F.

5. Color: White.

2.6 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 C 1136, Type I.

2. ASJ-SSL: ASJ with self-sealing, pressure-sensitive, acrylic-based adhesive covered 

by a removable protective strip; complying with ASTM C 1136, Type I.
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3. FSK Jacket: Aluminum-foil, fiberglass-reinforced scrim with kraft-paper backing; 

complying with ASTM C 1136, Type II.

2.7 FIELD-APPLIED FABRIC-REINFORCING MESH

A. Woven Glass-Fiber Fabric: Approximately 2 oz./sq. yd. with a thread count of 10 strands by 

10 strands/sq. in. for covering pipe and pipe fittings.

1. Products: Subject to compliance with requirements, available products that may be 

incorporated into the Work include, but are not limited to, the following:

a. Childers Brand, Specialty Construction Brands, Inc., a business of H. B. Fuller 

Company; Chil-Glas Number 10.

2.8 FIELD-APPLIED CLOTHS

A. Woven Glass-Fiber Fabric: Comply with MIL-C-20079H, Type I, plain weave, and presized 

a minimum of 8 oz./sq. yd..

1. Products: Subject to compliance with requirements, available products that may be 

incorporated into the Work include, but are not limited to, the following:

a. Alpha Associates, Inc.; Alpha-Maritex 84215 and 84217/9485RW, Luben 59.

2.9 TAPES

A. ASJ Tape: White vapor-retarder tape matching factory-applied jacket with acrylic adhesive, 

complying with ASTM C 1136.

1. Products: Subject to compliance with requirements, available products that may be 

incorporated into the Work include, but are not limited to, the following:

a. ABI, Ideal Tape Division; 428 AWF ASJ.

b. Avery Dennison Corporation, Specialty Tapes Division; Fasson 0836.

c. Compac Corporation; 104 and 105.

d. Venture Tape; 1540 CW Plus, 1542 CW Plus, and 1542 CW Plus/SQ.

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. PVC Tape: White vapor-retarder tape matching field-applied PVC jacket with acrylic 

adhesive; suitable for indoor and outdoor applications.

1. Products: Subject to compliance with requirements, available products that may be 

incorporated into the Work include, but are not limited to, the following:

a. ABI, Ideal Tape Division; 370 White PVC tape.

b. Compac Corporation; 130.

c. Venture Tape; 1506 CW NS.

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.
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2.10 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. Engineered Brass Company.

b. Insul-Tect Products Co.; a subsidiary of MVG Molded Products.

c. McGuire Manufacturing.

d. Plumberex.

e. Truebro; a brand of IPS Corporation.

f. Zurn Industries, LLC; Tubular Brass Plumbing Products Operation.

2. Description: Manufactured plastic wraps for covering plumbing fixture 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; a brand of IPS Corporation.

b. Zurn Industries, LLC; Tubular Brass Plumbing Products Operation.

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. 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 piping including fittings, valves, and 

specialties.

B. Install insulation materials, forms, vapor barriers or retarders, jackets, and thicknesses 

required for each item of pipe system as specified in insulation system schedules.
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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. Do not weld brackets, clips, or other attachment devices to piping, fittings, and specialties.

G. Keep insulation materials dry during application and finishing.

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 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.

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.

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 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 pipe flanges and fittings.

M. Cut insulation in a manner to avoid compressing insulation more than 75 percent of its 

nominal thickness.
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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 

similar 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. 

3. Seal jacket to roof flashing with flashing sealant.

B. Insulation Installation at Interior Wall and Partition Penetrations (That Are Not Fire Rated): 

Install insulation continuously through walls and partitions.

C. 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 07841 "Through-Penetration Firestop Systems" 

for firestopping and fire-resistive joint sealers.

D. 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 07841 "Through-Penetration Firestop Systems."

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.

B. Insulation Installation on Fittings, Valves, Strainers, Flanges, and Unions:

1. Install insulation over fittings, valves, strainers, flanges, unions, and other specialties 

with continuous thermal and vapor-retarder integrity unless otherwise indicated.

2. Insulate pipe elbows using preformed fitting insulation or mitered fittings made from 

same material and density as adjacent pipe insulation. Each piece shall be butted 

tightly against adjoining piece and bonded with adhesive. Fill joints, seams, voids, and 

irregular surfaces with insulating cement finished to a smooth, hard, and uniform 

contour that is uniform with adjoining pipe insulation.

3. Insulate tee fittings with preformed fitting insulation or sectional pipe insulation of 

same material and thickness as used for adjacent pipe. Cut sectional pipe insulation to 
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fit. Butt each section closely to the next and hold in place with tie wire. Bond pieces 

with adhesive.

4. Insulate valves 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 two times the thickness of pipe insulation, or one pipe 

diameter, whichever is thicker. For valves, insulate up to and including the bonnets, 

valve stuffing-box studs, bolts, and nuts. Fill joints, seams, and irregular surfaces with 

insulating cement.

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 two times the thickness of pipe insulation, or one pipe 

diameter, whichever is thicker. Fill joints, seams, and irregular surfaces with 

insulating cement. Insulate strainers so strainer basket flange or plug can be easily 

removed and replaced without damaging the insulation and jacket. Provide a 

removable reusable insulation cover. For below-ambient services, provide a design 

that maintains vapor barrier.

6. Insulate flanges and unions using a section of oversized preformed pipe insulation. 

Overlap adjoining pipe insulation by not less than two times the thickness of pipe 

insulation, or one pipe diameter, whichever is thicker.

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. 

Trowel the mastic to a smooth and well-shaped contour.

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 

adjoining insulation facing using PVC tape.

9. Stencil or label the outside insulation jacket of each union with the word "union." 

Match size and color of pipe labels.

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 the connection with insulating 

cement and finish with finishing cement, mastic, and flashing sealant.

D. Install removable insulation covers at locations indicated. Installation shall conform 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 adjoining pipe 

insulation.

2. When flange and union covers are made from sectional pipe insulation, extend 

insulation from flanges or union long at least two times the insulation thickness over 

adjacent pipe insulation on each side of flange or union. Secure flange cover in place 

with stainless-steel or aluminum bands. Select band material compatible with 

insulation and jacket.

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 adjacent 

pipe insulation on each side of valve. Fill space between flange or union cover and 
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pipe insulation with insulating cement. Finish cover assembly with insulating cement 

applied in two coats. After first coat is dry, apply and trowel second coat to a smooth 

finish.

5. Unless a PVC jacket is indicated in field-applied jacket schedules, finish exposed 

surfaces with a metal jacket.

3.6 INSTALLATION OF MINERAL-FIBER 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 factory-applied jackets on above-ambient surfaces, secure laps 

with outward clinched staples at 6 inches o.c.

4. For insulation with factory-applied 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 preformed 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 mineral-fiber 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 preformed sections of same material as straight segments of pipe insulation 

when available.

2. When preformed 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 preformed sections of same material as straight segments of pipe insulation 

when available.

2. When preformed sections are not available, install mitered 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.

3.7 FINISHES

A. Insulation with ASJ, Glass-Cloth, or Other Paintable Jacket Material: Paint jacket with paint 

system identified below and as specified in Section 09911 "Exterior Painting" and 

Section 09912 "Interior Painting."
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B. Color: Final color as selected by Architect. Vary first and second coats to allow visual 

inspection of the completed Work.

3.8 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.

3.9 INDOOR PIPING INSULATION SCHEDULE

A. Domestic Cold Water: 

1. NPS 1 and Smaller: Insulation shall be the following:

a. Mineral-Fiber, Preformed Pipe Insulation, Type I:  1/2 inch thick.

B. Domestic Hot Water and Recirculating Hot Water: 

1. NPS 1 and Smaller: Insulation shall be the following:

a. Mineral-Fiber, Preformed Pipe Insulation, Type I:  1 inch thick.

C. Exposed Sanitary Drains, Domestic Water, Domestic Hot Water, and Stops for Plumbing 

Fixtures for People with Disabilities:

1. All Pipe Sizes: Insulation shall be the following:

a. Mineral-Fiber, Preformed Pipe Insulation, Type I:  1/2 inch thick.

D. Floor Drains, Traps, and Sanitary Drain Piping within 10 Feet of Drain Receiving 

Condensate and Equipment Drain Water below 60 Deg F:

1. All Pipe Sizes: Insulation shall be the following:

a. Mineral-Fiber, Preformed Pipe Insulation, Type I:  1/2 inch thick.

END OF SECTION 15085
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SECTION 15086

DUCT INSULATION

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 insulating the following duct services:

1. Indoor, concealed supply.

2. Indoor, concealed exhaust between isolation damper and penetration of building 

exterior.

1.3 COORDINATION

A. Coordinate clearance requirements with duct Installer for duct insulation application. 

Establish and maintain clearance requirements for installation of insulation finishes and for 

space required for maintenance.

1.4 SCHEDULING

A. Schedule insulation application after pressure testing systems. Insulation application may 

begin on segments that have satisfactory test results.

PART 2 - PRODUCTS

2.1 INSULATION MATERIALS

A. Comply with requirements in "Duct Insulation Schedule, General" and "Indoor 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-Applied Jackets" 

Article.

Products: Subject to compliance with requirements, available products that may be 

incorporated into the Work include, but are not limited to, the following:
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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 ADHESIVES

A. Materials shall be compatible with insulation materials, jackets, and substrates and for 

bonding insulation to itself and to surfaces to be insulated unless otherwise indicated.

B. Mineral-Fiber Adhesive: Comply with MIL-A-3316C, Class 2, Grade A.

1. Products: Subject to compliance with requirements, available products that may be 

incorporated into the Work include, but are not limited to, the following:

a. Childers Brand, Specialty Construction Brands, Inc., a business of H. B. Fuller 

Company; CP-127.Eagle Bridges - Marathon Industries; 225.

b. Foster Brand, Specialty Construction Brands, Inc., a business of H. B. Fuller 

Company; 85-60/85-70.Mon-Eco Industries, Inc.; 22-25.

C. ASJ Adhesive, and FSK Jacket Adhesive: Comply with MIL-A-3316C, Class 2, Grade A for 

bonding insulation jacket lap seams and joints.

1. Products: Subject to compliance with requirements, available products that may be 

incorporated into the Work include, but are not limited to, the following:

a. Childers Brand, Specialty Construction Brands, Inc., a business of H. B. Fuller 

Company; CP-82.

b. Eagle Bridges - Marathon Industries; 225.

c. Foster Brand, Specialty Construction Brands, Inc., a business of H. B. Fuller 

Company; 85-50.Mon-Eco Industries, Inc.; 22-25.

2.3 MASTICS

A. Materials shall be compatible with insulation materials, jackets, and substrates; comply with 

MIL-PRF-19565C, Type II.

1. For indoor applications, use mastics that have a VOC content of 50 g/L or less when 

calculated according to 40 CFR 59, Subpart D (EPA Method 24).

B. Vapor-Barrier Mastic: Water based; suitable for indoor use on below ambient services.

1. Products: Subject to compliance with requirements, available products that may be 

incorporated into the Work include, but are not limited to, the following:

a. Foster Brand, Specialty Construction Brands, Inc., a business of H. B. Fuller 

Company; 30-80/30-90.

b. Vimasco Corporation; 749.

2. Water-Vapor Permeance: ASTM E 96/E 96M, Procedure B, 0.013 perm at 43-mil dry 

film thickness.

3. Service Temperature Range: Minus 20 to plus 180 deg F.

4. Solids Content: ASTM D 1644, 58 percent by volume and 70 percent by weight.

5. Color: White.

C. Breather Mastic: Water based; suitable for indoor and outdoor use on above ambient 

services.
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1. Products: Subject to compliance with requirements, available products that may be 

incorporated into the Work include, but are not limited to, the following:

a. Childers Brand, Specialty Construction Brands, Inc., a business of H. B. Fuller 

Company; CP-10.

b. Eagle Bridges - Marathon Industries; 550.

c. Foster Brand, Specialty Construction Brands, Inc., a business of H. B. Fuller 

Company; 46-50.

d. Mon-Eco Industries, Inc.; 55-50.

e. Vimasco Corporation; WC-1/WC-5.

2. Water-Vapor Permeance: ASTM F 1249, 1.8 perms at 0.0625-inch dry film thickness.

3. Service Temperature Range: Minus 20 to plus 180 deg F.

4. Solids Content: 60 percent by volume and 66 percent by weight.

5. Color: White.

2.4 SEALANTS

A. FSK and Metal Jacket Flashing Sealants:

1. Products: Subject to compliance with requirements, available products that may be 

incorporated into the Work include, but are not limited to, the following:

a. Childers Brand, Specialty Construction Brands, Inc., a business of H. B. Fuller 

Company; CP-76.Eagle Bridges - Marathon Industries; 405.

b. Foster Brand, Specialty Construction Brands, Inc., a business of H. B. Fuller 

Company; 95-44.

c. Mon-Eco Industries, Inc.; 44-05.

2. Materials shall be compatible with insulation materials, jackets, and substrates.

3. Fire- and water-resistant, flexible, elastomeric sealant.

4. Service Temperature Range: Minus 40 to plus 250 deg F.

5. Color: Aluminum.

2.5 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.

2.6 FIELD-APPLIED FABRIC-REINFORCING MESH

A. Woven Glass-Fiber Fabric: Approximately 6 oz./sq. yd. with a thread count of 5 strands by 5 

strands/sq. in. for covering ducts.

1. Products: Subject to compliance with requirements, available products that may be 

incorporated into the Work include, but are not limited to, the following:

a. Childers Brand, Specialty Construction Brands, Inc., a business of H. B. Fuller 

Company; Chil-Glas No. 5.

2.7 FIELD-APPLIED CLOTHS

A. Woven Glass-Fiber Fabric: Comply with MIL-C-20079H, Type I, plain weave, and presized 

a minimum of 8 oz./sq. yd..

1. Products: Subject to compliance with requirements, available products that may be 

incorporated into the Work include, but are not limited to, the following:

http://www.specagent.com/LookUp/?ulid=3076&mf=04&mf=95&src=wd&mf=95&src=wd
http://www.specagent.com/LookUp/?uid=123456825892&mf=95&src=wd
http://www.specagent.com/LookUp/?uid=123456825892&mf=95&src=wd
http://www.specagent.com/LookUp/?uid=123456825893&mf=95&src=wd
http://www.specagent.com/LookUp/?uid=123456825894&mf=95&src=wd
http://www.specagent.com/LookUp/?uid=123456825894&mf=95&src=wd
http://www.specagent.com/LookUp/?uid=123456825895&mf=95&src=wd
http://www.specagent.com/LookUp/?uid=123456825896&mf=95&src=wd
http://www.specagent.com/LookUp/?ulid=3078&mf=04&mf=95&src=wd&mf=95&src=wd
http://www.specagent.com/LookUp/?uid=123456825902&mf=95&src=wd
http://www.specagent.com/LookUp/?uid=123456825902&mf=95&src=wd
http://www.specagent.com/LookUp/?uid=123456825903&mf=95&src=wd
http://www.specagent.com/LookUp/?uid=123456825904&mf=95&src=wd
http://www.specagent.com/LookUp/?uid=123456825904&mf=95&src=wd
http://www.specagent.com/LookUp/?uid=123456825905&mf=95&src=wd
http://www.specagent.com/LookUp/?ulid=3080&mf=04&mf=95&src=wd&mf=95&src=wd
http://www.specagent.com/LookUp/?uid=123456825907&mf=95&src=wd
http://www.specagent.com/LookUp/?uid=123456825907&mf=95&src=wd
http://www.specagent.com/LookUp/?ulid=3082&mf=04&mf=95&src=wd&mf=95&src=wd


____________________________________________________________________________________

03/21/2023 DUCT INSULATION

15086-4

a. Alpha Associates, Inc.; Alpha-Maritex 84215 and 84217/9485RW, Luben 59.

2.8 FIELD-APPLIED JACKETS

A. Field-applied jackets shall comply with ASTM C 921, Type I, unless otherwise indicated.

B. FSK Jacket: Aluminum-foil-face, fiberglass-reinforced scrim with kraft-paper backing.

2.9 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, available products that may be 

incorporated into the Work include, but are not limited to, 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.

2.10 SECUREMENTS

A. Bands:

1. Products: Subject to compliance with requirements, available products that may be 

incorporated into the Work include, but are not limited to, the following:

a. ITW Insulation Systems; Gerrard Strapping and Seals.

b. RPR Products, Inc.; Insul-Mate Strapping, Seals, and Springs.

2. Stainless Steel: ASTM A 167 or ASTM A 240/A 240M, Type 304 or Type 316; 0.015 

inch thick, 3/4 inch wide with wing seal.

B. Insulation Pins and Hangers:

1. Capacitor-Discharge-Weld Pins: Copper- or zinc-coated steel pin, fully annealed for 

capacitor-discharge welding, 0.106-inch- diameter shank, length to suit depth of 

insulation indicated.

a. Products: Subject to compliance with requirements, available products that may 

be incorporated into the Work include, but are not limited to, the following:

1) AGM Industries, Inc.; CWP-1.

2) GEMCO; CD.

3) Midwest Fasteners, Inc.; CD.

4) Nelson Stud Welding; TPA, TPC, and TPS.

2. Cupped-Head, Capacitor-Discharge-Weld Pins: Copper- or zinc-coated steel pin, fully 

annealed for capacitor-discharge welding, 0.106-inch- diameter shank, length to suit 

depth of insulation indicated with integral 1-1/2-inch galvanized carbon-steel washer.

a. Products: Subject to compliance with requirements, available products that may 

be incorporated into the Work include, but are not limited to, the following:

1) AGM Industries, Inc.; CHP-1.
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2) GEMCO; Cupped Head Weld Pin.

3) Midwest Fasteners, Inc.; Cupped Head.

4) Nelson Stud Welding; CHP.

3. Metal, Adhesively Attached, Perforated-Base Insulation Hangers: Baseplate welded to 

projecting spindle that is capable of holding insulation, of thickness indicated, 

securely in position indicated when self-locking washer is in place. Comply with the 

following requirements:

a. Products: Subject to compliance with requirements, available products that may 

be incorporated into the Work include, but are not limited to, the following:

1) AGM Industries, Inc.; Tactoo Perforated Base Insul-Hangers.

2) GEMCO; Perforated Base.

3) Midwest Fasteners, Inc.; Spindle.

b. Baseplate: Perforated, galvanized carbon-steel sheet, 0.030 inch thick by 2 

inches square.

c. Spindle:  Stainless steel, fully annealed, 0.106-inch- diameter shank, length to 

suit depth of insulation indicated.

d. Adhesive: Recommended by hanger manufacturer. Product with demonstrated 

capability to bond insulation hanger securely to substrates indicated without 

damaging insulation, hangers, and substrates.

4. Insulation-Retaining Washers: Self-locking washers formed from 0.016-inch- thick, 

stainless-steel sheet, with beveled edge sized as required to hold insulation securely in 

place but not less than 1-1/2 inches in diameter.

a. Products: Subject to compliance with requirements, available products that may 

be incorporated into the Work include, but are not limited to, the following:

1) AGM Industries, Inc.; RC-150.

2) GEMCO; R-150.

3) Midwest Fasteners, Inc.; WA-150.

4) Nelson Stud Welding; Speed Clips.

b. Protect ends with capped self-locking washers incorporating a spring steel 

insert to ensure permanent retention of cap in exposed locations.

C. Staples: Outward-clinching insulation staples, nominal 3/4-inch- wide, stainless steel or 

Monel.

D. Wire:  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.

2.11 CORNER ANGLES

A. Stainless-Steel Corner Angles:  0.024 inch thick, minimum 1 by 1 inch, stainless steel 

according to ASTM A 167 or ASTM A 240/A 240M, Type 304 or Type 316.

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.
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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.
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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 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. Seal joint with joint sealant.

3. Seal jacket to wall flashing with flashing sealant.

B. Insulation Installation at Interior Wall and Partition Penetrations (That Are Not Fire Rated): 

Install insulation continuously through walls and partitions.

C. 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 insulation at least 2 inches.

1. Comply with requirements in Section 07841 "Through-Penetration Firestop Systems" 

for firestopping and fire-resistive joint sealers.

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.
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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 segment. 

Secure laps to adjacent insulation section with 1/2-inch outward-clinching staples, 1 

inch o.c. Install vapor barrier consisting of factory- or field-applied jacket, adhesive, 

vapor-barrier mastic, and sealant at joints, seams, and protrusions.

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. Cover insulation face and surface to be insulated a width equal to two 

times the insulation thickness, but not less than 3 inches.

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 FIELD-APPLIED JACKET INSTALLATION

A. 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.

B. 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 with stainless-steel bands 12 

inches o.c. and at end joints.

3.7 DUCT INSULATION SCHEDULE, GENERAL

A. Plenums and Ducts Requiring Insulation:
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1. Indoor, concealed supply.

2. Indoor, concealed exhaust between isolation damper and penetration of building 

exterior.

B. Items Not Insulated:

1. Fibrous-glass ducts.

2. Metal ducts with duct liner of sufficient thickness to comply with energy code and 

ASHRAE/IESNA 90.1.

3. Factory-insulated flexible ducts.

4. Factory-insulated plenums and casings.

5. Flexible connectors.

6. Vibration-control devices.

7. Factory-insulated access panels and doors.

3.8 INDOOR DUCT AND PLENUM INSULATION SCHEDULE

A. Concealed, round, supply-air duct insulation shall be the following:

1. Mineral-Fiber Blanket:  1-1/2 inches thick and 1.5-lb/cu. ft. nominal density.

B. Concealed, round, exhaust-air duct insulation between isolation damper and exterior 

building penetration:

1. Mineral-Fiber Blanket:  1-1/2 inches thick and 1.5-lb/cu. ft. nominal density.

C. Concealed, rectangular, supply-air duct insulation shall be the following:

1. Mineral-Fiber Blanket:  1-1/2 inches thick and 1.5-lb/cu. ft. nominal density.

END OF SECTION 15086
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SECTION 15092

SLEEVES AND SLEEVE SEALS FOR PLUMBING 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. Sleeves.

2. Sleeve-seal systems.

3. Sleeve-seal fittings.

4. Grout.

1.3 ACTION SUBMITTALS

A. Product Data: For each type of product indicated.

PART 2 - PRODUCTS

2.1 SLEEVES

A. Cast-Iron Wall Pipes: Cast or fabricated of cast or ductile iron and equivalent to ductile-iron 

pressure pipe, with plain ends and integral waterstop unless otherwise indicated.

B. Galvanized-Steel Wall Pipes: ASTM A 53/A 53M, Schedule 40, with plain ends and welded 

steel collar; zinc coated.

C. Galvanized-Steel-Pipe Sleeves: ASTM A 53/A 53M, Type E, Grade B, Schedule 40, zinc 

coated, with plain ends.

D. PVC-Pipe Sleeves: ASTM D 1785, Schedule 40.

1. Only use PVC if allowed by AHJ.

E. Galvanized-Steel-Sheet Sleeves: 0.0239-inch minimum thickness; round tube closed with 

welded longitudinal joint.

F. Molded-PE or -PP Sleeves: Removable, tapered-cup shaped, and smooth outer surface with 

nailing flange for attaching to wooden forms.

1. Only use PE or PP if allowed by AHJ.

G. Molded-PVC Sleeves: With nailing flange for attaching to wooden forms.

1. Only use PVC if allowed by AHJ.
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2.2 SLEEVE-SEAL 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. Advance Products & Systems, Inc.

2. CALPICO, Inc.

3. Metraflex Company (The).

4. Pipeline Seal and Insulator, Inc.

5. Proco Products, Inc.

B. Description: Modular sealing-element unit, designed for field assembly, for filling annular 

space between piping and sleeve.

1. Sealing Elements:  EPDM-rubber interlocking links shaped to fit surface of pipe. 

Include type and number required for pipe material and size of pipe.

2. Pressure Plates:  Stainless steel.

3. Connecting Bolts and Nuts:  Stainless steel of length required to secure pressure plates 

to sealing elements.

2.3 SLEEVE-SEAL 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. Presealed Systems.

B. Description: Manufactured plastic, sleeve-type, waterstop assembly made for imbedding in 

concrete slab or wall. Unit has plastic or rubber waterstop collar with center opening to 

match piping OD.

2.4 GROUT

A. Standard: ASTM C 1107/C 1107M, 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 SLEEVE INSTALLATION

A. Install sleeves for piping passing through penetrations in floors, partitions, roofs, and walls.

B. For sleeves that will have sleeve-seal system installed, select sleeves of size large enough to 

provide 1-inch annular clear space between piping and concrete slabs and walls.

1. Sleeves are not required for core-drilled holes.
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C. Install sleeves in concrete floors, concrete roof slabs, and concrete walls as new slabs and 

walls are constructed.

1. Permanent sleeves are not required for holes in slabs formed by molded-PE or -PP 

sleeves.

2. Cut sleeves to length for mounting flush with both surfaces.

a. Exception: Extend sleeves installed in floors of mechanical equipment areas or 

other wet areas 2 inches above finished floor level.

3. Using grout, seal the space outside of sleeves in slabs and walls without sleeve-seal 

system.

D. Install sleeves for pipes passing through interior partitions.

1. Cut sleeves to length for mounting flush with both surfaces.

2. Seal annular space between sleeve and piping or piping insulation; use joint sealants 

appropriate for size, depth, and location of joint. Comply with requirements for 

sealants specified in Section 07920 "Joint Sealants."

E. Fire-Barrier Penetrations: Maintain indicated fire rating of walls, partitions, ceilings, and 

floors at pipe penetrations. Seal pipe penetrations with firestop materials. Comply with 

requirements for firestopping specified in Section 07841 "Through-Penetration Firestop 

Systems."

3.2 SLEEVE-SEAL-SYSTEM INSTALLATION

A. Install sleeve-seal systems in sleeves in exterior concrete walls and slabs-on-grade at service 

piping entries into building.

B. Select type, size, and number of sealing elements required for piping material and size and 

for sleeve ID or hole size. Position piping in center of sleeve. Center piping in penetration, 

assemble sleeve-seal system components, and install in annular space between piping and 

sleeve. Tighten bolts against pressure plates that cause sealing elements to expand and make 

a watertight seal.

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.

3.4 SLEEVE AND SLEEVE-SEAL SCHEDULE

A. Use sleeves and sleeve seals for the following piping-penetration applications:

1. Concrete Slabs-on-Grade:

a. Piping Smaller Than NPS 6:  Cast-iron wall sleeves with sleeve-seal system.

1) Select sleeve size to allow for 1-inch annular clear space between piping 

and sleeve for installing sleeve-seal system.

2. Interior Partitions:
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a. Piping Smaller Than NPS 6:  Galvanized-steel-pipe sleeves or PVC-pipe 

sleeves.

END OF SECTION 15092
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SECTION 15113

BALL VALVES FOR PLUMBING 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. Brass ball valves.

2. Bronze ball valves.

1.3 DEFINITIONS

A. CWP: Cold working pressure.

1.4 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.

PART 2 - PRODUCTS

2.1 GENERAL REQUIREMENTS FOR VALVES

A. Source Limitations for Valves: Obtain each type of valve from single source from single 

manufacturer.

B. ASME Compliance:

1. ASME B1.20.1 for threads for threaded end valves.

2. ASME B16.18 for solder-joint connections.

3. ASME B31.9 for building services piping valves.

C. NSF Compliance: NSF 61 and NSF 372 for valve materials for potable-water service.

D. Bronze valves shall be made with dezincification-resistant materials. Bronze valves made 

with copper alloy (brass) containing more than 15 percent zinc are not permitted.
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E. Valve Pressure-Temperature Ratings: Not less than indicated and as required for system 

pressures and temperatures.

F. Valve Sizes: Same as upstream piping unless otherwise indicated.

G. Valve Actuator Types:

1. Handlever: For quarter-turn valves smaller than NPS 4.

H. Valves in Insulated Piping:

1. Include 2-inch stem extensions.

2. Extended operating handles of nonthermal-conductive 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.

2.2 BRASS BALL VALVES

A. Two-Piece, Brass Ball Valves with Full Port and Stainless-Steel Trim:

1. Manufacturers: Subject 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. Marwin Valve; a division of Richards Industries.

c. Milwaukee Valve Company.

2. Description:

a. Standard: MSS SP-110.

b. CWP Rating: 600 psig.

c. Body Design: Two piece.

d. Body Material: Forged brass.

e. Ends: Threaded and soldered.

f. Seats: PTFE.

g. Stem: Stainless steel.

h. Ball: Stainless steel, vented.

i. Port: Full.

B. Three-Piece, Brass Ball Valves with Full Port and Stainless-Steel Trim:

1. Manufacturers: Subject to compliance with requirements, available manufacturers 

offering products that may be incorporated into the Work include, but are not limited 

to, the following:

a. Marwin Valve; a division of Richards Industries.

2. Description:

a. Standard: MSS SP-110.

b. CWP Rating: 600 psig.

c. Body Design: Three piece.

d. Body Material: Forged brass.

e. Ends: Threaded and soldered.

f. Seats: PTFE.

g. Stem: Stainless steel.

h. Ball: Stainless steel, vented.

i. Port: Full.
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2.3 BRONZE BALL VALVES

A. Two-Piece, Bronze Ball Valves with Full Port and Stainless-Steel Trim:

1. Manufacturers: Subject to compliance with requirements, available manufacturers 

offering products that may be incorporated into the Work include, but are not limited 

to, the following:

a. Conbraco Industries, Inc.; Apollo Valves.

b. Crane Co.; Crane Valve Group; Crane Valves.

c. Hammond Valve.

d. Lance Valves; a division of Advanced Thermal Systems, Inc.

e. Milwaukee Valve Company.

f. NIBCO INC.

g. Watts Regulator Co.; a division of Watts Water Technologies, Inc.

2. Description:

a. Standard: MSS SP-110.

b. CWP Rating: 600 psig.

c. Body Design: Two piece.

d. Body Material: Bronze.

e. Ends: Threaded or soldered.

f. Seats: PTFE.

g. Stem: Stainless steel.

h. Ball: Stainless steel, vented.

i. Port: Full.

B. Three-Piece, Bronze Ball Valves with Full Port and Stainless-Steel Trim:

1. Manufacturers: Subject to compliance with requirements, available manufacturers 

offering products that may be incorporated into the Work include, but are not limited 

to, the following:

a. Conbraco Industries, Inc.; Apollo Valves.

b. Hammond Valve.

c. Milwaukee Valve Company.

d. NIBCO INC.

e. Watts Regulator Co.; a division of Watts Water Technologies, Inc.

2. Description:

a. Standard: MSS SP-110.

b. CWP Rating: 600 psig.

c. Body Design: Three piece.

d. Body Material: Bronze.

e. Ends: Threaded.

f. Seats: PTFE.

g. Stem: Stainless steel.

h. Ball: Stainless steel, vented.

i. 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.

http://www.specagent.com/LookUp/?uid=123456935033&mf=95&src=wd
http://www.specagent.com/LookUp/?uid=123456935034&mf=95&src=wd
http://www.specagent.com/LookUp/?uid=123456935035&mf=95&src=wd
http://www.specagent.com/LookUp/?uid=123456935036&mf=95&src=wd
http://www.specagent.com/LookUp/?uid=123456935037&mf=95&src=wd
http://www.specagent.com/LookUp/?uid=123456935038&mf=95&src=wd
http://www.specagent.com/LookUp/?uid=123456935039&mf=95&src=wd
http://www.specagent.com/LookUp/?uid=123456935058&mf=95&src=wd
http://www.specagent.com/LookUp/?uid=123456935059&mf=95&src=wd
http://www.specagent.com/LookUp/?uid=123456935060&mf=95&src=wd
http://www.specagent.com/LookUp/?uid=123456935061&mf=95&src=wd
http://www.specagent.com/LookUp/?uid=123456935062&mf=95&src=wd


____________________________________________________________________________________

03/21/2023 BALL VALVES FOR PLUMBING PIPING

15113-4

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 and damage.

E. Do not attempt to repair defective valves; replace with new valves.

3.2 VALVE INSTALLATION

A. Install valves with unions or flanges at each piece of equipment arranged to allow service, 

maintenance, and equipment removal without system shutdown.

B. Locate valves for easy access and provide separate support where necessary.

C. Install valves in horizontal piping with stem at or above center of pipe.

D. Install valves in position to allow full stem movement.

E. Install valve tags. Comply with requirements in Section 15076 "Identification for Plumbing 

Piping and Equipment" for valve tags and schedules.

3.3 GENERAL REQUIREMENTS FOR VALVE APPLICATIONS

A. If valves with specified CWP ratings are unavailable, the same types of valves with higher 

CWP ratings may be substituted.

B. Select valves with the following end connections:

1. For Copper Tubing, NPS 1 and Smaller: Threaded ends except where solder-joint 

valve-end option is indicated in valve schedules below.

3.4 DOMESTIC HOT- AND COLD-WATER VALVE SCHEDULE

A. Pipe NPS 1 and Smaller:

1. Bronze and Brass Valves: May be provided with solder-joint ends instead of threaded 

ends.

2. Two-piece, brass ball valves with full port and stainless-steel trim.

3. Two-piece, bronze ball valves with full port and stainless-steel trim.

4. Three-piece, brass ball valves with full port and stainless-steel trim.

5. Three-piece, bronze ball valves with full port and stainless-steel trim.

END OF SECTION 15113
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SECTION 15115

CHECK VALVES FOR PLUMBING 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. Bronze swing check valves.

1.3 DEFINITIONS

A. CWP: Cold working pressure.

B. EPDM: Ethylene propylene-diene terpolymer rubber.

C. NBR: Acrylonitrile-butadiene, Buna-N, or nitrile rubber.

1.4 DELIVERY, STORAGE, AND HANDLING

A. Prepare valves for shipping as follows:

1. Protect internal parts against rust and corrosion.

2. Protect threads, flange faces, grooves, and weld ends.

3. Set check valves in either closed or open position.

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.

PART 2 - PRODUCTS

2.1 GENERAL REQUIREMENTS FOR VALVES

A. Source Limitations for Valves: Obtain each type of valve from single source from single 

manufacturer.

B. ASME Compliance:

1. ASME B1.20.1 for threads for threaded end valves.

2. ASME B16.18 for solder joint.

3. ASME B31.9 for building services piping valves.

C. AWWA Compliance: Comply with AWWA C606 for grooved-end connections.

D. NSF Compliance: NSF 61 and NSF 372 for valve materials for potable-water service.
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E. Bronze valves shall be made with dezincification-resistant materials. Bronze valves made 

with copper alloy (brass) containing more than 15 percent zinc are not permitted.

F. Valve Pressure-Temperature Ratings: Not less than indicated and as required for system 

pressures and temperatures.

G. Valve Sizes: Same as upstream piping unless otherwise indicated.

H. Valve Bypass and Drain Connections: MSS SP-45.

2.2 BRONZE SWING CHECK VALVES

A. Class 125, Bronze, Swing Check Valves with Bronze Disc:

1. Manufacturers: Subject to compliance with requirements, provide products by the 

following:

a. American Valve, Inc.

b. Crane Co.; Crane Valve Group; Crane Valves.

c. Crane Co.; Crane Valve Group; Jenkins Valves.

d. Crane Co.; Crane Valve Group; Stockham Valves.

e. Hammond Valve.

f. Kitz Corporation.

g. The Macomb Groups.

h. Milwaukee Valve Company.

i. NIBCO INC.

j. Powell Valves.

k. Red-White Valve Corporation.

l. Watts Regulator Co.; a division of Watts Water Technologies, Inc.

2. Description:

a. Standard: MSS SP-80, Type 3.

b. CWP Rating: 200 psig.

c. Body Design: Horizontal flow.

d. Body Material: ASTM B 62, bronze.

e. Ends: Threaded or soldered. See valve schedule articles.

f. Disc: Bronze.

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 and damage.
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E. Do not attempt to repair defective valves; replace with new valves.

3.2 VALVE INSTALLATION

A. Install valves with unions or flanges at each piece of equipment arranged to allow service, 

maintenance, and equipment removal without system shutdown.

B. Locate valves for easy access and provide separate support where necessary.

C. Install valves in horizontal piping with stem at or above center of pipe.

D. Install valves in position to allow full stem movement.

E. Install check valves for proper direction of flow and as follows:

1. Swing Check Valves: In horizontal position with hinge pin level.

F. Install valve tags. Comply with requirements in Section 15076 "Identification for Plumbing 

Piping and Equipment" for valve tags and schedules.

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 if persistent leaking occurs.

3.4 GENERAL REQUIREMENTS FOR VALVE APPLICATIONS

A. If valves with specified CWP ratings are unavailable, the same types of valves with higher 

CWP ratings may be substituted.

B. End Connections:

1. For Copper Tubing, NPS 2 and Smaller: Threaded or soldered.

3.5 DOMESTIC HOT- AND COLD-WATER VALVE SCHEDULE

A. Pipe NPS 2 and Smaller: Bronze swing check valves, Class 125, bronze disc with soldered 

or threaded end connections.

END OF SECTION 15115
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SECTION 15126

METERS AND GAGES FOR PLUMBING 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. Liquid-in-glass thermometers.

2. Thermowells.

3. Test plugs.

PART 2 - PRODUCTS

2.1 LIQUID-IN-GLASS THERMOMETERS

A. Metal-Case, Compact-Style, Liquid-in-Glass Thermometers:

1. Manufacturers: Subject to compliance with requirements, available manufacturers 

offering products that may be incorporated into the Work include, but are not limited 

to, the following:

a. Trerice, H. O. Co.

2. Standard: ASME B40.200.

3. Case:  Cast aluminum; 6-inch nominal size.

4. Case Form:  Back angle unless otherwise indicated.

5. Tube: Glass with magnifying lens and blue or red organic liquid.

6. Tube Background: Nonreflective aluminum with permanently etched scale markings 

graduated in deg F.

7. Window: Glass or plastic.

8. Stem: Aluminum or brass and of length to suit installation.

a. Design for Thermowell Installation: Bare stem.

9. Connector: 3/4 inch, with ASME B1.1 screw threads.

10. Accuracy: Plus or minus 1 percent of scale range or one scale division, to a maximum 

of 1.5 percent of scale range.

2.2 THERMOWELLS

A. Thermowells:

1. Standard: ASME B40.200.

2. Description: Pressure-tight, socket-type fitting made for insertion into piping tee 

fitting.

3. Material for Use with Copper Tubing:  CNR.

4. Material for Use with Steel Piping:  CRES.

5. Type: Stepped shank unless straight or tapered shank is indicated.

6. External Threads: NPS 1/2, NPS 3/4, or NPS 1, ASME B1.20.1 pipe threads.

http://www.specagent.com/LookUp/?uid=123456808038&mf=95&src=wd
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7. Internal Threads: 1/2, 3/4, and 1 inch, with ASME B1.1 screw threads.

8. Bore: Diameter required to match thermometer bulb or stem.

9. Insertion Length: Length required to match thermometer bulb or stem.

10. Lagging Extension: Include on thermowells for insulated piping and tubing.

11. Bushings: For converting size of thermowell's internal screw thread to size of 

thermometer connection.

B. Heat-Transfer Medium:  Mixture of graphite and glycerin.

2.3 TEST PLUGS

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. Flow Design, Inc.

2. Miljoco Corporation.

3. National Meter, Inc.

4. Peterson Equipment Co., Inc.

5. Sisco Manufacturing Company, Inc.

6. Trerice, H. O. Co.

7. Watts Regulator Co.; a div. of Watts Water Technologies, Inc.

8. Weiss Instruments, Inc.

B. Description: Test-station fitting made for insertion into piping tee fitting.

C. Body: Brass or stainless steel with core inserts and gasketed and threaded cap. Include 

extended stem on units to be installed in insulated piping.

D. Thread Size:  NPS 1/4 or NPS 1/2, ASME B1.20.1 pipe thread.

E. Minimum Pressure and Temperature Rating:  500 psig at 200 deg F.

F. Core Inserts:  Chlorosulfonated polyethylene synthetic self-sealing rubber.

PART 3 - EXECUTION

3.1 INSTALLATION

A. Install thermowells with socket extending to center of pipe and in vertical position in piping 

tees.

B. Install thermowells of sizes required to match thermometer connectors. Include bushings if 

required to match sizes.

C. Install thermowells with extension on insulated piping.

D. Fill thermowells with heat-transfer medium.

E. Install direct-mounted thermometers in thermowells and adjust vertical and tilted positions.

F. Install test plugs in piping tees.
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G. Install thermometers in the following locations:

1. Outlet of each water heater.

3.2 CONNECTIONS

A. Install meters and gages adjacent to machines and equipment to allow service and 

maintenance of meters, gages, machines, and equipment.

3.3 ADJUSTING

A. Adjust faces of meters and gages to proper angle for best visibility.

3.4 THERMOMETER SCHEDULE

A. Thermometers at inlet and outlet of each domestic water heater shall be the following:

1. Liquid-filled, bimetallic-actuated type.

3.5 THERMOMETER SCALE-RANGE SCHEDULE

A. Scale Range for Domestic Hot-Water Piping:  30 to 240 deg F.

END OF SECTION 15126
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SECTION 15140

DOMESTIC WATER 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. Under-building-slab and aboveground domestic water pipes, tubes, and fittings inside 

buildings.

1.3 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 requirements indicated:

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.

PART 2 - PRODUCTS

2.1 PIPING MATERIALS

A. 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.

B. Potable-water piping and components shall comply with NSF 14 and NSF 61.

2.2 COPPER TUBE AND FITTINGS

A. Hard Copper Tube:  ASTM B 88, Type L water tube, drawn temper.

B. Soft Copper Tube:  ASTM B 88, Type K water tube, annealed temper.

C. Wrought-Copper, Solder-Joint Fittings: ASME B16.22, wrought-copper pressure fittings.

D. Bronze Flanges: ASME B16.24, Class 150, with solder-joint ends.

E. Copper Unions:

1. MSS SP-123.

2. Cast-copper-alloy, hexagonal-stock body.

3. Ball-and-socket, metal-to-metal seating surfaces.

4. Solder-joint or threaded ends.
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2.3 PIPING JOINING MATERIALS

A. Solder Filler Metals: ASTM B 32, lead-free alloys.

2.4 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 Manufacturing.

b. Dresser, Inc.; Piping Specialties Products.

c. Ford Meter Box Company, Inc. (The).

d. JCM Industries.

e. Romac Industries, Inc.

f. Smith-Blair, Inc.; a Sensus company.

g. Viking Johnson.

2.5 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. Capitol Manufacturing Company; member of the Phoenix Forge Group.

b. Central Plastics Company.

c. Hart Industries International, Inc.

d. Jomar International.

e. Matco-Norca.

f. McDonald, A. Y. Mfg. Co.

g. Watts; a division of Watts Water Technologies, Inc.

h. Wilkins; a Zurn company.

2. Standard: ASSE 1079.

3. Pressure Rating:  125 psig minimum at 180 deg F.

4. End Connections: Solder-joint copper alloy and threaded ferrous.

C. Dielectric Nipples:
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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. Elster Perfection Corporation.

b. Grinnell Mechanical Products; Tyco Fire Products LP.

c. Matco-Norca.

d. Precision Plumbing Products, Inc.

e. Victaulic Company.

2. Standard: IAPMO PS 66.

3. Electroplated steel nipple complying with ASTM F 1545.

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 EARTHWORK

A. Comply with requirements in Section 02300 "Earthwork" for excavating, trenching, and 

backfilling.

3.2 PIPING INSTALLATION

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 piping as indicated 

unless deviations to layout are approved on coordination drawings.

B. Install copper tubing under building slab according to CDA's "Copper Tube Handbook."

C. Install shutoff valve, hose-end drain valve, strainer, pressure gage, and test tee with valve 

inside the building at each domestic water-service entrance. Comply with requirements for 

pressure gages in Section 15126 "Meters and Gages for Plumbing Piping" and with 

requirements for drain valves and strainers in Section 15145 "Domestic Water Piping 

Specialties."

D. Install shutoff valve immediately upstream of each dielectric fitting.

E. Install underground copper tube in PE encasement according to ASTM A 674 or AWWA 

C105/A21.5.

F. Install piping concealed from view and protected from physical contact by building 

occupants unless otherwise indicated and except in equipment rooms and service areas.

G. 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.

H. Install piping above accessible ceilings to allow sufficient space for ceiling panel removal, 

and coordinate with other services occupying that space.
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I. Install piping to permit valve servicing.

J. 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.

K. Install piping free of sags and bends.

L. Install fittings for changes in direction and branch connections.

M. Install unions in copper tubing at final connection to each piece of equipment, machine, and 

specialty.

N. Install thermometers on outlet piping from each water heater. Comply with requirements for 

thermometers in Section 15126 "Meters and Gages for Plumbing Piping."

O. Install sleeves for piping penetrations of walls, ceilings, and floors. Comply with 

requirements for sleeves specified in Section 15092 "Sleeves and Sleeve Seals for Plumbing 

Piping."

P. Install sleeve seals for piping penetrations of concrete walls and slabs. Comply with 

requirements for sleeve seals specified in Section 15092 "Sleeves and Sleeve Seals for 

Plumbing Piping."

Q. Install escutcheons for piping penetrations of walls, ceilings, and floors.

3.3 JOINT CONSTRUCTION

A. Ream ends of pipes and tubes and remove burrs. 

B. Remove scale, slag, dirt, and debris from inside and outside of pipes, tubes, and fittings 

before assembly.

C. Soldered Joints for Copper Tubing: Apply ASTM B 813, water-flushable flux to end of tube. 

Join copper tube and fittings according to ASTM B 828 or CDA's "Copper Tube Handbook."

D. Joints for Dissimilar-Material Piping: Make joints using adapters compatible with materials 

of both piping systems.

3.4 TRANSITION FITTING INSTALLATION

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.

3.5 DIELECTRIC FITTING INSTALLATION

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, nipples or unions.
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3.6 HANGER AND SUPPORT INSTALLATION

A. Comply with requirements for pipe hanger, support products, and installation in 

Section 15061 "Hangers and Supports for Plumbing Piping and Equipment."

1. Vertical Piping: MSS Type 8 or 42, clamps.

2. Individual, Straight, Horizontal Piping Runs:

a. 100 Feet and Less: MSS Type 1, adjustable, steel clevis hangers.

b. Longer Than 100 Feet: MSS Type 43, adjustable roller hangers.

c. Longer Than 100 Feet if Indicated: MSS Type 49, spring cushion rolls.

3. Multiple, Straight, Horizontal Piping Runs 100 Feet or Longer: MSS Type 44, pipe 

rolls. Support pipe rolls on trapeze.

4. Base of Vertical Piping: MSS Type 52, spring hangers.

B. Support vertical piping and tubing at base and at each floor.

C. Rod diameter may be reduced one size for double-rod hangers, to a minimum of 3/8 inch.

D. Install hangers for copper tubing with the following maximum horizontal spacing and 

minimum rod diameters:

1. NPS 3/4 and Smaller: 60 inches with 3/8-inch rod.

2. NPS 1 and NPS 1-1/4: 72 inches with 3/8-inch rod.

E. Install supports for vertical copper tubing every 10 feet.

F. Support piping and tubing not listed in this article according to MSS SP-69 and 

manufacturer's written instructions.

3.7 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. Water Heaters: Cold-water inlet and hot-water outlet piping in sizes indicated, but not 

smaller than sizes of water heater connections.

2. Plumbing Fixtures: Cold- and hot-water-supply piping in sizes indicated, but not 

smaller than that required by plumbing code.

3.8 IDENTIFICATION

A. Identify system components. Comply with requirements for identification materials and 

installation in Section 15076 "Identification for Plumbing Piping and Equipment."

B. Label pressure piping with system operating pressure.
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3.9 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 defects that must be repaired.

e. Repair leaks and defects with new materials, and retest piping or portion thereof 

until satisfactory results are obtained.

f. 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.

3.10 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. Remove plugs used during testing of piping and for temporary sealing of piping 

during installation.

4. Remove and clean strainer screens. Close drain valves and replace drain plugs.

5. Remove filter cartridges from housings and verify that cartridges are as specified for 

application where used and are clean and ready for use.

6. Check plumbing specialties and verify proper settings, adjustments, and operation.
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3.11 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. Prepare and submit reports of purging and disinfecting activities. Include copies of water-

sample approvals from authorities having jurisdiction.

C. Clean interior of domestic water piping system. Remove dirt and debris as work progresses.

3.12 PIPING SCHEDULE

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. Under-building-slab, domestic water, building-service piping, NPS 1 and smaller, shall be 

the following:

1. Soft copper tube, ASTM B 88, Type K; wrought-copper, solder-joint fittings; and 

brazed joints.

D. Aboveground domestic water piping, NPS 1 and smaller, shall be the following:

1. Hard copper tube, ASTM B 88, Type L; wrought-copper, solder-joint fittings; and 

soldered joints.

3.13 VALVE SCHEDULE

A. Drawings indicate valve types to be used. Where specific valve types are not indicated, the 

following requirements apply:

1. Shutoff Duty: Use ball valves for piping NPS 2 and smaller.

2. Throttling Duty: Use ball valves for piping NPS 2 and smaller.

3. Drain Duty: Hose-end drain valves.
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B. Use check valves to maintain correct direction of domestic water flow to and from 

equipment.

END OF SECTION 15140
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SECTION 15145

DOMESTIC WATER 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. Vacuum breakers.

2. Balancing valves.

3. Strainers.

4. Wall Hydrants.

5. Drain valves.

6. Water-hammer arresters.

7. Air Vents.

B. Related Requirements:

1. Section 15126 "Meters and Gages for Plumbing Piping" for thermometers, pressure 

gages, and flow meters in domestic water piping.

1.3 ACTION SUBMITTALS

A. Product Data: For each type of product.

1.4 INFORMATIONAL SUBMITTALS

A. 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. Potable-water piping and components shall comply with NSF 61.

2.2 PERFORMANCE REQUIREMENTS

A. Minimum Working Pressure for Domestic Water Piping Specialties:  125 psig unless otherwise 

indicated.
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2.3 VACUUM BREAKERS

A. Pipe-Applied, Atmospheric-Type Vacuum Breakers:

1. Manufacturers: Subject to compliance with requirements, provide products by the 

following:

a. Ames Fire & Waterworks; a division of Watts Water Technologies, Inc.

b. Cash Acme; a division of Reliance Worldwide Corporation.

c. Conbraco Industries, Inc.

d. FEBCO; a division of Watts Water Technologies, Inc.

e. Rain Bird Corporation.

f. Toro Company (The); Irrigation Div.

g. Watts; a division of Watts Water Technologies, Inc.; Watts Regulator Company.

h. Zurn Industries, LLC; Plumbing Products Group; Wilkins Water Control Products.

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.

2.1 BALANCING VALVES

A. Copper-Alloy Calibrated Balancing Valves:

Manufacturers: Subject to compliance with requirements, provide products by one of the 

following:

a. Armstrong International, Inc.

b. Flo Fab inc.

c. ITT Corporation.

d. NIBCO INC.

e. TACO Incorporated.

f. Watts; a Watts Water Technologies 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.

2.2 STRAINERS FOR DOMESTIC WATER PIPING

A. Y-Pattern Strainers:

1. Pressure Rating: 125 psig minimum unless otherwise indicated.

2. Body: Bronze for NPS 2 and smaller.

3. End Connections: Threaded for NPS 2 and smaller.

4. Screen: Stainless steel with round perforations unless otherwise indicated.

5. Perforation Size:

a. Strainers NPS 2 and Smaller:  0.020 inch.

6. Drain:  Pipe plug.
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2.3 WALL HYDRANTS

A. Nonfreeze Wall Hydrants:

1. Basis-of-Design Product: Subject to compliance with requirements, provide product 

indicated on Drawings or comparable product by one of the following:

a. Josam Company.

b. MIFAB, Inc.

c. Prier Products, Inc.

d. Smith, Jay R. Mfg. Co.; Division of Smith Industries, Inc.

e. Tyler Pipe; Wade Div.

f. Watts Drainage Products.

g. Woodford Manufacturing Company; a division of WCM Industries, Inc.

h. Zurn Industries, LLC; Plumbing Products Group; Light Commercial Products.

i. Zurn Industries, LLC; Plumbing Products Group; Specification Drainage Products.

2.4 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.

2.5 WATER-HAMMER ARRESTERS

A. Water-Hammer Arresters:

1. Manufacturers: Subject to compliance with requirements, provide products by one of the 

following:

a. AMTROL, Inc.

b. Josam Company.

c. MIFAB, Inc.

d. Precision Plumbing Products, Inc.

e. Sioux Chief Manufacturing Company, Inc.

f. Smith, Jay R. Mfg. Co.; Division of Smith Industries, Inc.

g. Tyler Pipe; Wade Div.

h. Watts Drainage Products.

i. Zurn Industries, LLC; Plumbing Products Group; Specification Drainage Products.

2. Standard: ASSE 1010 or PDI-WH 201.

3. Type:  Copper tube with piston.

4. Size: ASSE 1010, Sizes AA and A through F, or PDI-WH 201, Sizes A through F.

2.6 AIR VENTS

A. Bolted-Construction Automatic Air Vents:

1. Body: Bronze.
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2. Pressure Rating and Temperature: 125-psig minimum pressure rating at 140 deg F.

3. Float: Replaceable, corrosion-resistant metal.

4. Mechanism and Seat: Stainless steel.

5. Size:  NPS 1/2 minimum inlet.

6. Inlet and Vent Outlet End Connections: Threaded.

PART 3 - EXECUTION

3.1 INSTALLATION

A. Install Y-pattern strainers for water on supply side of each solenoid valve.

B. Install balancing valves in locations where they can easily be adjusted.

C. Install water-hammer arresters in water piping according to PDI-WH 201.

D. Install air vents at high points of water piping.

E. Set field-adjustable flow set points of balancing valves.

3.2 CONNECTIONS

A. Comply with requirements for ground equipment in Section 16060 "Grounding and Bonding."

B. Fire-retardant-treated-wood blocking is specified in Section 16120 "Conductors and Cables" for 

electrical connections.

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 15076 "Identification for 

Plumbing Piping and Equipment."

3.4 FIELD QUALITY CONTROL

A. Domestic water piping specialties will be considered defective if they do not pass tests and 

inspections.

B. Prepare test and inspection reports.

END OF SECTION 15145
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SECTION 15150

SANITARY WASTE AND VENT 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. Pipe, tube, and fittings.

2. Specialty pipe fittings.

1.3 PERFORMANCE REQUIREMENTS

A. Components and installation shall be capable of withstanding the following minimum 

working pressure unless otherwise indicated:

1. Soil, Waste, and Vent Piping:  10-foot head of water.

1.4 INFORMATIONAL SUBMITTALS

A. Field quality-control reports.

1.5 QUALITY ASSURANCE

A. Piping materials shall bear label, stamp, or other markings of specified testing agency.

PART 2 - PRODUCTS

2.1 PIPING MATERIALS

A. 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.

2.2 HUB-AND-SPIGOT, CAST-IRON SOIL PIPE AND FITTINGS

A. Pipe and Fittings: ASTM A 74, Service and Extra Heavy class(es).

B. Gaskets: ASTM C 564, rubber.

C. Calking Materials: ASTM B 29, pure lead and oakum or hemp fiber.

2.3 HUBLESS, CAST-IRON SOIL PIPE AND FITTINGS

A. Pipe and Fittings: ASTM A 888 or CISPI 301.

B. CISPI, Hubless-Piping Couplings:
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1. Manufacturers: Subject to compliance with requirements, provide products by one of 

the following:

a. ANACO-Husky.

b. Dallas Specialty & Mfg. Co.

c. Fernco Inc.

d. Matco-Norca, Inc.

e. MIFAB, Inc.

f. Mission Rubber Company; a division of MCP Industries, Inc.

g. Stant.

h. Tyler Pipe.

2. Standards: ASTM C 1277 and CISPI 310.

3. Description: Stainless-steel corrugated shield with stainless-steel bands and tightening 

devices; and ASTM C 564, rubber sleeve with integral, center pipe stop.

C. Heavy-Duty, Hubless-Piping Couplings:

1. Manufacturers: Subject to compliance with requirements, provide products by one of 

the following:

a. ANACO-Husky.

b. Clamp-All Corp.

c. Dallas Specialty & Mfg. Co.

d. MIFAB, Inc.

e. Mission Rubber Company; a division of MCP Industries, Inc.

f. Stant.

g. Tyler Pipe.

2. Standards: ASTM C 1277 and ASTM C 1540.

3. Description: Stainless-steel shield with stainless-steel bands and tightening devices; 

and ASTM C 564, rubber sleeve with integral, center pipe stop.

D. Cast-Iron, 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. MG Piping Products Company.

2. Standard: ASTM C 1277.

3. Description: Two-piece ASTM A 48/A 48M, cast-iron housing; stainless-steel bolts 

and nuts; and ASTM C 564, rubber sleeve with integral, center pipe stop.

2.4 COPPER TUBE AND FITTINGS

A. Copper DWV Tube: ASTM B 306, drainage tube, drawn temper.

B. Copper Drainage Fittings: ASME B16.23, cast copper or ASME B16.29, wrought copper, 

solder-joint fittings.

C. Hard Copper Tube: ASTM B 88, Type L and Type M, water tube, drawn temper.

D. Solder: ASTM B 32, lead free with ASTM B 813, water-flushable flux.

2.5 PVC PIPE AND FITTINGS

A. Solid-Wall PVC Pipe: ASTM D 2665, drain, waste, and vent.
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B. PVC Socket Fittings: ASTM D 2665, made to ASTM D 3311, drain, waste, and vent 

patterns and to fit Schedule 40 pipe.

C. Adhesive Primer: ASTM F 656.

D. Solvent Cement: ASTM D 2564.

2.6 SPECIALTY PIPE FITTINGS

A. Transition Couplings:

1. General Requirements: Fitting or device for joining piping with small differences in 

OD's or of different materials. Include end connections same size as and compatible 

with pipes to be joined.

2. Fitting-Type Transition Couplings: Manufactured piping coupling or specified piping 

system fitting.

3. 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; a division of MCP Industries, Inc.

b. Standard: ASTM C 1460.

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.

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, provide products by 

one of the following:

1) Capitol Manufacturing Company.

2) Central Plastics Company.

3) Hart Industries International, Inc.

4) Jomar International Ltd.

5) Matco-Norca, Inc.

6) McDonald, A. Y. Mfg. Co.

7) Watts Regulator Co.; a division of Watts Water Technologies, Inc.

8) Wilkins; a Zurn company.

b. Description:

1) Standard: ASSE 1079.

2) Pressure Rating:  125 psig minimum at 180 deg F.

3) End Connections: Solder-joint copper alloy and threaded ferrous.

3. Dielectric Flanges:

a. Manufacturers: Subject to compliance with requirements, provide products by 

one of the following:

1) Capitol Manufacturing Company.

2) Central Plastics Company.

3) Matco-Norca, Inc.
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4) Watts Regulator Co.; a division of Watts Water Technologies, Inc.

5) Wilkins; a Zurn company.

b. Description:

1) Standard: ASSE 1079.

2) Factory-fabricated, bolted, companion-flange assembly.

3) Pressure Rating:  125 psig minimum at 180 deg F.

4) End Connections: Solder-joint copper alloy and threaded ferrous; 

threaded solder-joint copper alloy and threaded ferrous.

4. Dielectric Nipples:

a. Manufacturers: Subject to compliance with requirements, provide products by 

one of the following:

1) Elster Perfection.

2) Grinnell Mechanical Products.

3) Matco-Norca, Inc.

4) Precision Plumbing Products, Inc.

5) Victaulic Company.

b. Description:

1) Standard: IAPMO PS 66

2) Electroplated steel nipple.

3) Pressure Rating:  300 psig at 225 deg F.

4) End Connections: Male threaded or grooved.

5) Lining: Inert and noncorrosive, propylene.

PART 3 - EXECUTION

3.1 EARTH MOVING

A. Comply with requirements for excavating, trenching, and backfilling specified in 

Section 02300 "Earthwork."

3.2 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. 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.

http://www.specagent.com/LookUp/?uid=123456823737&mf=95&src=wd
http://www.specagent.com/LookUp/?uid=123456823739&mf=95&src=wd
http://www.specagent.com/LookUp/?ulid=2180&mf=04&mf=95&src=wd&mf=95&src=wd
http://www.specagent.com/LookUp/?uid=123456823746&mf=95&src=wd
http://www.specagent.com/LookUp/?uid=123456823747&mf=95&src=wd
http://www.specagent.com/LookUp/?uid=123456823749&mf=95&src=wd
http://www.specagent.com/LookUp/?uid=123456823751&mf=95&src=wd
http://www.specagent.com/LookUp/?uid=123456823753&mf=95&src=wd


____________________________________________________________________________________

03/21/2023 SANITARY WASTE AND VENT PIPING

15150-5

H. Install fittings for changes in direction and branch connections.

I. Install piping to allow application of insulation.

J. Make changes in direction for soil and waste drainage and vent piping using appropriate 

branches, bends, and long-sweep bends. 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. 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. Straight tees, elbows, and crosses may be used on vent 

lines. Do not change direction of flow more than 90 degrees. Use proper size of standard 

increasers and reducers if pipes of different sizes are connected. Reducing size of drainage 

piping in direction of flow is prohibited.

K. Lay buried building drainage piping beginning at low point of each system. Install true to 

grades and alignment indicated, with unbroken continuity of invert. Place hub ends of piping 

upstream. Install required gaskets according to manufacturer's written instructions for use of 

lubricants, cements, and other installation requirements. Maintain swab in piping and pull 

past each joint as completed.

L. Install soil and waste drainage and vent piping at the following minimum slopes unless 

otherwise indicated:

1. Building Sanitary Drain: 2 percent downward in direction of flow for piping NPS 3 

and smaller; 2 percent downward in direction of flow for piping NPS 4 and larger.

2. Horizontal Sanitary Drainage Piping:  2 percent downward in direction of flow.

3. Vent Piping:  1 percent down toward vertical fixture vent or toward vent stack.

M. Install cast-iron soil piping according to CISPI's "Cast Iron Soil Pipe and Fittings 

Handbook," Chapter IV, "Installation of Cast Iron Soil Pipe and Fittings."

N. Install aboveground copper tubing according to CDA's "Copper Tube Handbook."

O. Install underground PVC piping according to ASTM D 2321.

P. Plumbing Specialties:

1. Install cleanouts at grade and extend to where building sanitary drains connect to 

building sanitary sewers in sanitary drainage gravity-flow piping. Install cleanout 

fitting with closure plug inside the building in sanitary drainage force-main piping. 

Comply with requirements for cleanouts specified in Section 15155 "Sanitary Waste 

Piping Specialties."

2. Install drains in sanitary drainage gravity-flow piping. Comply with requirements for 

drains specified in Section 15155 "Sanitary Waste Piping Specialties."

Q. Do not enclose, cover, or put piping into operation until it is inspected and approved by 

authorities having jurisdiction.

R. Install sleeves for piping penetrations of walls, ceilings, and floors. Comply with 

requirements for sleeves specified in Section 15092 "Sleeves and Sleeve Seals for Plumbing 

Piping."
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S. Install escutcheons for piping penetrations of walls, ceilings, and floors. Comply with 

requirements for escutcheons specified in Section 15097 "Escutcheons for Plumbing 

Piping."

3.3 JOINT CONSTRUCTION

A. Join hub-and-spigot, cast-iron soil piping with gasket joints according to CISPI's "Cast Iron 

Soil Pipe and Fittings Handbook" for compression joints.

B. Join hub-and-spigot, cast-iron soil piping with calked joints according to CISPI's "Cast Iron 

Soil Pipe and Fittings Handbook" for lead-and-oakum calked joints.

C. Join hubless, cast-iron soil piping according to CISPI 310 and CISPI's "Cast Iron Soil Pipe 

and Fittings Handbook" for hubless-piping coupling joints.

D. Join copper tube and fittings with soldered joints according to ASTM B 828. Use 

ASTM B 813, water-flushable, lead-free flux and ASTM B 32, lead-free-alloy solder.

E. Grooved Joints: Cut groove ends of pipe according to 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 housing bolts.

F. Plastic, Nonpressure-Piping, Solvent-Cement Joints: Clean and dry joining surfaces. Join 

pipe and fittings according to the following:

1. Comply with ASTM F 402 for safe-handling practice of cleaners, primers, and solvent 

cements.

2. PVC Piping: Join according to ASTM D 2855 and ASTM D 2665 Appendixes.

3.4 SPECIALTY PIPE FITTING INSTALLATION

A. Transition Couplings:

1. Install transition couplings at joints of piping with small differences in OD's.

2. In Drainage Piping:  Shielded, nonpressure 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 and Smaller: Use dielectric nipples.

3. Dielectric Fittings for NPS 2-1/2 to NPS 4: Use dielectric flanges.

3.5 HANGER AND SUPPORT INSTALLATION

A. Comply with requirements for pipe hanger and support devices and installation specified in 

Section 15061 "Hangers and Supports for Plumbing Piping and Equipment."

1. Install carbon-steel pipe hangers for horizontal piping in noncorrosive environments.

2. Install stainless-steel pipe hangers for horizontal piping in corrosive environments.

3. Install carbon-steel 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:
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a. 100 Feet and Less: MSS Type 1, adjustable, steel clevis hangers.

b. Longer Than 100 Feet: MSS Type 43, adjustable roller hangers.

c. Longer Than 100 Feet if Indicated: MSS Type 49, spring cushion rolls.

7. Multiple, Straight, Horizontal Piping Runs 100 Feet or Longer: MSS Type 44, pipe 

rolls. Support pipe rolls on trapeze.

8. Base of Vertical Piping: MSS Type 52, spring hangers.

B. Support horizontal piping and tubing within 12 inches of each fitting and coupling.

C. Support vertical piping and tubing at base and at each floor.

D. Rod diameter may be reduced one size for double-rod hangers, with 3/8-inch minimum rods.

E. Install hangers for cast-iron soil piping with the following maximum horizontal spacing and 

minimum rod diameters:

1. NPS 1-1/2 and NPS 2: 60 inches with 3/8-inch rod.

2. NPS 3: 60 inches with 1/2-inch rod.

3. NPS 4 and NPS 5: 60 inches with 5/8-inch rod.

4. Spacing for 10-foot lengths may be increased to 10 feet. Spacing for fittings is limited 

to 60 inches.

F. Install supports for vertical cast-iron soil piping every 15 feet.

G. Install hangers for copper tubing with the following maximum horizontal spacing and 

minimum rod diameters:

1. NPS 1-1/4: 72 inches with 3/8-inch rod.

2. NPS 1-1/2 and NPS 2: 96 inches with 3/8-inch rod.

3. NPS 2-1/2: 108 inches with 1/2-inch rod.

4. NPS 3 and NPS 5: 10 feet with 1/2-inch rod.

H. Install supports for vertical copper tubing every 10 feet.

I. Install hangers for PVC piping with the following maximum horizontal spacing and 

minimum rod diameters:

1. NPS 1-1/2 and NPS 2: 48 inches with 3/8-inch rod.

2. NPS 3: 48 inches with 1/2-inch rod.

3. NPS 4 and NPS 5: 48 inches with 5/8-inch rod.

J. Install supports for vertical PVC piping every 48 inches.

K. Support piping and tubing not listed above according to MSS SP-69 and manufacturer's 

written instructions.

3.6 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 drainage and vent piping to the following:
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1. Plumbing Fixtures: Connect drainage 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 drainage 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. Comply with requirements for cleanouts and drains specified in Section 15155 

"Sanitary Waste Piping Specialties."

6. Equipment: Connect drainage piping as indicated. Provide shutoff valve if indicated 

and union for each connection. Use flanges instead of unions for connections NPS 2-

1/2 and larger.

D. Where installing piping adjacent to equipment, allow space for service and maintenance of 

equipment.

E. Make connections according to 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.

3.7 IDENTIFICATION

A. Identify exposed sanitary waste and vent piping. Comply with requirements for 

identification specified in Section 15076 "Identification for Plumbing Piping and 

Equipment."

3.8 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 drainage and vent piping according to 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. 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 drainage and 

vent piping until it has been tested and approved. Expose work that was covered or 

concealed before it was tested.
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3. Roughing-in Plumbing Test Procedure: Test drainage and vent piping except outside 

leaders on completion of roughing-in. Close openings in piping system and fill with 

water to point of overflow, but not less than 10-foot head of water. From 15 minutes 

before inspection starts to completion of inspection, water level must not drop. 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. 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. Use U-tube or manometer 

inserted in trap of water closet to measure this pressure. Air pressure must remain 

constant without introducing additional air throughout period of inspection. 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.

3.9 CLEANING AND PROTECTION

A. Clean interior of piping. Remove dirt and debris as work progresses.

B. Protect drains 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.

3.10 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 shall be any of the following:

1. Service class, cast-iron soil pipe and fittings; gaskets; and gasketed joints.

2. Hubless, cast-iron soil pipe and fittings; CISPI hubless-piping couplings; and coupled 

joints.

3. Copper DWV tube, copper drainage fittings, and soldered joints.

4. Dissimilar Pipe-Material Couplings:  Shielded, nonpressure transition couplings.

C. Aboveground, vent piping NPS 4 and smaller shall be any of the following:

1. Service class, cast-iron soil pipe and fittings; gaskets; and gasketed joints.

2. Hubless, cast-iron soil pipe and fittings; CISPI hubless-piping couplings; and coupled 

joints.

3. Copper 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.

4. Dissimilar Pipe-Material Couplings:  Shielded, nonpressure transition couplings.

D. Underground, soil, waste, and vent piping NPS 4 and smaller shall be any of the following:

1. Service class, cast-iron soil piping; gaskets; and gasketed joints.

2. Solid wall PVC pipe, PVC socket fittings, and solvent-cemented joints.

3. Dissimilar Pipe-Material Couplings:  Shielded, nonpressure transition couplings.

END OF SECTION 15150
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SECTION 15155

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. Cleanouts.

2. Floor drains.

3. Trench drains.

4. Oil interceptors.

1.3 DEFINITIONS

A. ABS: Acrylonitrile-butadiene-styrene plastic.

B. HDPE: High-density polyethylene plastic.

C. PE: Polyethylene plastic.

D. PP: Polypropylene plastic.

E. PVC: Polyvinyl chloride plastic.

1.4 ACTION SUBMITTALS

A. Product Data: For each type of product indicated. Include rated capacities, operating 

characteristics, and accessories for the following:

1. Floor Drains.

2. Trench Drains.

3. Oil interceptors.

1.5 INFORMATIONAL SUBMITTALS

A. Field quality-control reports.

1.6 CLOSEOUT SUBMITTALS

A. Operation and Maintenance Data: For drainage piping specialties to include in emergency, 

operation, and maintenance manuals.
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1.7 QUALITY ASSURANCE

A. Drainage piping specialties shall bear label, stamp, or other markings of specified testing 

agency.

B. Comply with NSF 14, "Plastics Piping Components and Related Materials," for plastic sanitary 

piping specialty components.

1.8 COORDINATION

A. Coordinate size and location of roof penetrations.

PART 2 - PRODUCTS

2.1 CLEANOUTS

A. Metal Floor Cleanouts:

1. Basis-of-Design Product: Subject to compliance with requirements, provide product 

indicated on Drawings or comparable product by one of the following:

a. Josam Company.

b. MIFAB, Inc.

c. Smith, Jay R. Mfg. Co.

d. Tyler Pipe; a subsidiary of McWane Inc.

e. Watts; a Watts Water Technologies company.

f. Zurn Industries, LLC.

2.2 FLOOR DRAINS

A. Cast-Iron Floor Drains:

1. Basis-of-Design Product: Subject to compliance with requirements, provide product 

indicated on Drawings or comparable product by one of the following:

a. Commercial Enameling Co.

b. Josam Company; Josam Div.

c. MIFAB, Inc.

d. Prier Products, Inc.

e. Smith, Jay R. Mfg. Co.

f. Tyler Pipe; Wade Div.

g. Watts Drainage Products.

h. Zurn Plumbing Products Group; Specification Drainage Operation.

2.3 TRENCH DRAINS

A. Pre-manufactured trench forming system with traffic rated grate:

1. Basis-of-Design Product: Subject to compliance with requirements, provide product 

indicated on Drawings or comparable product by one of the following:

a. Josam Company.

b. MIFAB, Inc.

c. Smith, Jay R. Mfg. Co.

d. Tyler Pipe; a subsidiary of McWane Inc.

e. Watts; a Watts Water Technologies company.
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f. Zurn Industries, LLC

2.4 OIL SEPARATORS

A. Steel oil interceptors:

1. Basis-of-Design Product: Subject to compliance with requirements, provide product 

indicated on Drawings or comparable product by one of the following:

a. Josam Company.

b. MIFAB, Inc.

c. Rockford Sanitary Systems, Inc.

d. Smith, Jay R. Mfg. Co.

e. Tyler Pipe; a subsidiary of McWane Inc.

f. Watts; a Watts Water Technologies company.

g. Zurn Industries, LLC; 

PART 3 - EXECUTION

3.1 INSTALLATION

A. 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.

B. For floor cleanouts for piping below floors, install cleanout deck plates with top flush with 

finished floor.

C. For cleanouts located in concealed piping, install cleanout wall access covers, of types 

indicated, with frame and cover flush with finished wall.

D. 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. 

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.

3. Install floor-drain flashing collar or flange so no leakage occurs between drain and 

adjoining flooring. Maintain integrity of waterproof membranes where penetrated.

4. Install individual traps for floor drains connected to sanitary building drain, unless 

otherwise indicated.

E. Install trench drains at low points of surface areas to be drained. Set grates of drains flush with 

finished surface, unless otherwise indicated.
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F. Assemble plastic channel drainage system components according to manufacturer's written 

instructions. Install on support devices so that top will be flush with adjacent surface.

G. Install deep-seal traps on floor drains and other waste outlets, if indicated.

H. Install air-gap fittings on draining-type backflow preventers and on indirect-waste piping 

discharge into sanitary drainage system.

I. Install traps on plumbing specialty drain outlets. Omit traps on indirect wastes unless trap is 

indicated.

J. Install oil interceptors, including trapping, venting, and flow-control fitting, according to 

authorities having jurisdiction and with clear space for servicing.

3.2 CONNECTIONS

A. Comply with requirements in Section 15150 "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.

C. Oil Interceptors: Connect inlet, outlet, vent, and gravity drawoff piping to unit; flow-control 

fitting and vent to unit inlet piping; and gravity drawoff and suction piping to oil storage tank.

3.3 LABELING AND IDENTIFYING

A. Equipment Nameplates and Signs: Install engraved plastic-laminate equipment nameplate or 

sign on or near each of the following:

1. Oil interceptors.

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 15076 "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.

END OF SECTION 15155
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SECTION 15183

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. This Section includes refrigerant piping used for air-conditioning applications.

1.3 PERFORMANCE REQUIREMENTS

A. Line Test Pressure for Refrigerant R-410A:

1. Suction Lines for Air-Conditioning Applications: 300 psig.

2. Hot-Gas and Liquid Lines: 535 psig.

1.4 CLOSEOUT SUBMITTALS

A. Operation and Maintenance Data: For refrigerant valves and piping specialties to include in 

maintenance manuals.

1.5 QUALITY ASSURANCE

A. Welding: Qualify procedures and personnel according to 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."

1.6 PRODUCT STORAGE AND HANDLING

A. Store piping in a clean and protected area with end caps in place to ensure that piping 

interior and exterior are clean when installed.

PART 2 - PRODUCTS

2.1 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.
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D. Solder Filler Metals: ASTM B 32. Use 95-5 tin antimony or alloy HB solder to join copper 

socket fittings on copper pipe.

E. Brazing Filler Metals: AWS A5.8.

F. 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. Pressure Rating: Factory test at minimum 500 psig.

5. Maximum Operating Temperature: 250 deg F.

2.2 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. 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. End Connections: Socket, union, threaded, or flanged.

6. Maximum Opening Pressure: 0.50 psig.

7. Working Pressure Rating: 500 psig.

8. Maximum Operating Temperature: 275 deg F.

C. 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.

D. Safety Relief Valves: Comply with 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 Disc: Polytetrafluoroethylene.

4. End Connections: Threaded.

5. Working Pressure Rating: 400 psig.

6. Maximum Operating Temperature: 240 deg F.
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E. Thermostatic Expansion Valves: Comply with ARI 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:  700 psig.

F. 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.

G. 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.

H. 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 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.

I. Replaceable-Core Filter Dryers: Comply with ARI 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.

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.

J. Permanent Filter Dryers: Comply with ARI 730.

1. Body and Cover: Painted-steel shell.

2. Filter Media: 10 micron, pleated with integral end rings; stainless-steel support.
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3. Desiccant Media: Activated alumina.

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.

2.3 REFRIGERANTS

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. Atofina Chemicals, Inc.

2. DuPont Company; Fluorochemicals Div.

3. Honeywell, Inc.; Genetron Refrigerants.

4. INEOS Fluor Americas LLC.

B. ASHRAE 34, R-410A: Pentafluoroethane/Difluoromethane.

PART 3 - EXECUTION

3.1 PIPING APPLICATIONS FOR REFRIGERANT R-410A

A. Suction Lines NPS 1-1/2 and Smaller for Conventional Air-Conditioning Applications: 

Copper, Type ACR, annealed-temper tubing and wrought-copper fittings with brazed or 

soldered joints.

B. Hot-Gas and Liquid Lines: Copper, Type ACR, drawn-temper tubing and wrought-copper 

fittings with soldered joints.

C. Safety-Relief-Valve Discharge Piping: Copper, Type ACR, annealed- or drawn-temper 

tubing and wrought-copper fittings with brazed or soldered 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 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.
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3. If external equalizer lines are required, make connection where it will reflect suction-

line pressure at bulb location.

F. Install safety relief valves where required by ASME Boiler and Pressure Vessel Code. Pipe 

safety-relief-valve discharge line to outside according to ASHRAE 15.

G. 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.

H. Install strainers upstream from and adjacent to the following unless they are furnished as an 

integral assembly for device being protected:

1. Thermostatic expansion valves.

2. Compressor.

I. Install filter dryers in liquid line between compressor and thermostatic expansion valve.

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. Install piping as 

indicated unless deviations to layout are approved on Shop Drawings.

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. Install piping as short and direct as possible, with a minimum number of joints, elbows, and 

fittings.

K. 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 08311 "Access Doors and Frames" if valves or equipment 

requiring maintenance is concealed behind finished surfaces.
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L. Install refrigerant piping in protective conduit where installed belowground.

M. Install refrigerant piping in rigid or flexible conduit in locations where exposed to 

mechanical injury.

N. 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. Liquid lines may be installed level.

O. 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.

P. Install piping with adequate clearance between pipe and adjacent walls and hangers or 

between pipes for insulation installation.

Q. Install sleeves for piping penetrations of walls, ceilings, and floors.

R. Install escutcheons for piping penetrations of walls, ceilings, and floors.

3.4 PIPE JOINT CONSTRUCTION

A. Ream ends of pipes and tubes and remove burrs. 

B. Remove scale, slag, dirt, and debris from inside and outside of pipe and fittings before 

assembly.

C. Soldered Joints: Construct joints according to ASTM B 828 or CDA's "Copper Tube 

Handbook."

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. Hanger, support, and anchor products are specified in Section 15062 "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.
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C. Install hangers for copper tubing with the following maximum spacing and minimum rod 

sizes:

1. NPS 1/2: Maximum span, 60 inches; minimum rod size, 1/4 inch.

2. NPS 5/8: Maximum span, 60 inches; minimum rod size, 1/4 inch.

3. NPS 1: Maximum span, 72 inches; minimum rod size, 1/4 inch.

4. NPS 1-1/4: Maximum span, 96 inches; minimum rod size, 3/8 inch.

5. NPS 1-1/2: Maximum span, 96 inches; minimum rod size, 3/8 inch.

D. Support multifloor vertical runs at least at each floor.

3.6 FIELD QUALITY CONTROL

A. Perform tests and inspections and prepare test reports.

B. 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 Part 1 "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.

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 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.
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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.

END OF SECTION 15183
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SECTION 15196

FACILITY LIQUEFIED-PETROLEUM GAS 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. Pipes, tubes, and fittings.

2. Piping specialties.

3. Piping and tubing joining materials.

4. Valves.

1.3 DEFINITIONS

A. Finished Spaces: Spaces other than mechanical and electrical equipment rooms, furred spaces, 

pipe and duct shafts, unheated spaces immediately below roof, spaces above ceilings, 

unexcavated spaces, crawlspaces, and tunnels.

B. Exposed, Interior Installations: Exposed to view indoors. Examples include finished occupied 

spaces and mechanical equipment rooms.

C. Exposed, Exterior Installations: Exposed to view outdoors or subject to outdoor ambient 

temperatures and weather conditions. Examples include rooftop locations.

D. LPG: Liquefied-petroleum gas.

1.4 PERFORMANCE REQUIREMENTS

A. Minimum Operating-Pressure Ratings:

1. For Piping Containing Only Vapor:

a. Piping and Valves:  125 psig unless otherwise indicated.

B. LPG System Pressure within Buildings: One pressure range. 0.5 psig or less.

1.5 ACTION SUBMITTALS

A. Product Data: For each type of the following:

1. Piping specialties.

2. Valves. Include pressure rating, capacity, settings, and electrical connection data of 

selected models.

1.6 INFORMATIONAL SUBMITTALS

A. Welding certificates.
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B. Field quality-control reports.

1.7 DELIVERY, STORAGE, AND HANDLING

A. Handling Flammable Liquids: Remove and dispose of liquids from existing LPG piping 

according to requirements of authorities having jurisdiction.

B. Deliver pipes and tubes 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.

C. Store pipes and tubes with protective PE coating to avoid damaging coating and protect from 

direct sunlight.

D. Protect stored PE pipes and valves from direct sunlight.

PART 2 - PRODUCTS

2.1 PIPES, TUBES, AND FITTINGS

A. Steel Pipe: ASTM A 53/A 53M, black steel, Schedules 40, Type E or S, Grade B.

1. Malleable-Iron Threaded Fittings: ASME B16.3, Class 150, standard pattern.

2. Wrought-Steel Welding Fittings: ASTM A 234/A 234M for butt welding and socket 

welding.

3. Unions: ASME B16.39, Class 150, malleable iron with brass-to-iron seat, ground joint, 

and threaded ends.

4. Forged-Steel Flanges and Flanged Fittings: ASME B16.5, minimum Class 150, including 

bolts, nuts, and gaskets of the following material group, end connections, and facings:

a. Material Group: 1.1.

b. End Connections: Threaded or butt welding to match pipe.

c. Lapped Face: Not permitted underground.

d. Gasket Materials: ASME B16.20, metallic, flat, asbestos free, aluminum o-

rings, and spiral-wound metal gaskets.

e. Bolts and Nuts: ASME B18.2.1, carbon steel aboveground, and stainless steel 

underground.

2.2 JOINING MATERIALS

A. Joint Compound and Tape: Suitable for LPG.

B. 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.

2.3 MANUAL GAS SHUTOFF VALVES

A. See "Underground Manual Gas Shutoff Valve Schedule" and "Aboveground Manual Gas 

Shutoff Valve Schedule" Articles for where each valve type is applied in various services.

B. General Requirements for Metallic Valves, NPS 2 and Smaller for Vapor Service: Comply with 

ASME B16.33.

1. CWP Rating:  125 psig.
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2. Threaded Ends: Comply with ASME B1.20.1.

3. Dryseal Threads on Flare Ends: Comply with ASME B1.20.3.

4. Tamperproof Feature: Locking feature for valves indicated in "Underground Manual Gas 

Shutoff Valve Schedule" and "Aboveground Manual Gas Shutoff Valve Schedule" 

Articles.

5. Listing: Listed and labeled by an NRTL acceptable to authorities having jurisdiction for 

valves 1 inch and smaller.

6. Service Mark: Valves 1-1/4 inch to NPS 2 shall have initials "WOG" permanently 

marked on valve body.

C. Two-Piece, Full-Port, Bronze Ball Valves with Bronze Trim: MSS SP-110.

1. Manufacturers: Subject to compliance with requirements, available manufacturers 

offering products that may be incorporated into the Work include, but are not limited to, 

the following:

a. BrassCraft Manufacturing Company; a Masco company.

b. Conbraco Industries, Inc.; Apollo Div.

c. Lyall, R. W. & Company, Inc.

d. McDonald, A. Y. Mfg. Co.

e. Perfection Corporation; a subsidiary of American Meter Company.

2. Body: Bronze, complying with ASTM B 584.

3. Ball: Chrome-plated bronze.

4. Stem: Bronze; blowout proof.

5. Seats: Reinforced TFE; blowout proof.

6. Packing: Threaded-body packnut design with adjustable-stem packing.

7. Ends: Threaded, flared, or socket as indicated in "Underground Manual Gas Shutoff 

Valve Schedule" and "Aboveground Manual Gas Shutoff Valve Schedule" Articles.

8. CWP Rating: 600 psig.

9. Listing: Valves NPS 1 and smaller shall be listed and labeled by an NRTL acceptable to 

authorities having jurisdiction.

10. Service: Suitable for LPG service with "WOG" indicated on valve body.

2.4 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, provide products by one of the 

following:

a. Capitol Manufacturing Company.

b. Central Plastics Company.

c. Hart Industries International, Inc.

d. Jomar International Ltd.

e. Matco-Norca, Inc.

f. McDonald, A. Y. Mfg. Co.

g. Watts Regulator Co.; a division of Watts Water Technologies, Inc.

h. Wilkins; a Zurn company.

2. Description:

a. Standard: ASSE 1079.

b. Pressure Rating:  125 psig minimum at 180 deg F.

c. End Connections: Solder-joint copper alloy and threaded ferrous.
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2.5 LABELING AND IDENTIFYING

A. Detectable Warning Tape: Acid- and alkali-resistant PE film warning tape manufactured for 

marking and identifying underground utilities, a minimum of 6 inches wide and 4 mils thick, 

continuously inscribed with a description of utility, with metallic core encased in a protective 

jacket for corrosion protection, detectable by metal detector when tape is buried up to 30 inches 

deep; colored yellow.

PART 3 - EXECUTION

3.1 EXAMINATION

A. Examine roughing-in for LPG piping system to verify actual locations of piping connections 

before equipment installation.

B. Proceed with installation only after unsatisfactory conditions have been corrected.

3.2 EARTHWORK

A. Comply with requirements in Section 02300 "Earthwork" for excavating, trenching, and 

backfilling.

3.3 PREPARATION

A. Close equipment shutoff valves before turning off LPG to premises or piping section.

B. Inspect LPG piping according to NFPA 58 and NFPA 54 the International Fuel Gas Code to 

determine that LPG utilization devices are turned off in piping section affected.

C. Comply with NFPA 58 and NFPA 54 the International Fuel Gas Code requirements for 

prevention of accidental ignition.

3.4 OUTDOOR PIPING INSTALLATION

A. Comply with NFPA 58 and NFPA 54 the International Fuel Gas Code requirements for 

installation and purging of LPG piping.

B. Install underground, LPG piping buried at least 36 inches below finished grade. Comply with 

requirements in Section 02300 "Earthwork" for excavating, trenching, and backfilling.

1. If LPG piping is installed less than 36 inches below finished grade, install it in 

containment conduit.

C. Install fittings for changes in direction and branch connections.

3.5 INDOOR PIPING INSTALLATION

A. Comply with NFPA 54 the International Fuel Gas Code for installation and purging of LPG 

piping.

B. 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, 
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expansion, and other design considerations. Install piping as indicated unless deviations to 

layout are approved on Coordination Drawings.

C. Arrange for pipe spaces, chases, slots, sleeves, and openings in building structure during 

progress of construction, to allow for mechanical installations.

D. Install piping in concealed locations unless otherwise indicated and except in equipment rooms 

and service areas.

E. 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.

F. Install piping above accessible ceilings to allow sufficient space for ceiling panel removal.

G. Locate valves for easy access.

H. Install piping free of sags and bends.

I. Install fittings for changes in direction and branch connections.

J. Verify final equipment locations for roughing-in.

K. Comply with requirements in Sections specifying gas-fired appliances and equipment for 

roughing-in requirements.

L. Drips and Sediment Traps: Install drips at points where condensate may collect, including 

service-meter outlets. Locate where readily accessible to permit cleaning and emptying. Do not 

install where condensate is subject to freezing.

1. Construct drips and sediment traps using tee fitting with bottom outlet plugged or capped. 

Use nipple a minimum length of 3 pipe diameters, but not less than 3 inches long and 

same size as connected pipe. Install with space below bottom of drip to remove plug or 

cap.

M. Extend relief vent connections for service regulators, line regulators, and overpressure 

protection devices to outdoors and terminate with weatherproof vent cap.

N. Conceal pipe installations in walls, pipe spaces, utility spaces, above ceilings, below grade or 

floors, and in floor channels unless indicated to be exposed to view.

O. Concealed Location Installations: Except as specified below, install concealed LPG piping and 

piping installed under the building in containment conduit constructed of steel pipe with welded 

joints as described in Part 2. Install a vent pipe from containment conduit to outdoors and 

terminate with weatherproof vent cap.

1. Above Accessible Ceilings: LPG piping, fittings, valves, and regulators may be installed 

in accessible spaces without containment conduit.

2. In Floors: Install LPG piping with welded or brazed joints and protective coating in cast-

in-place concrete floors. Cover piping to be cast in concrete slabs with minimum of 1-1/2 

inches of concrete. Piping may not be in physical contact with other metallic structures 

such as reinforcing rods or electrically neutral conductors. Do not embed piping in 

concrete slabs containing quick-set additives or cinder aggregate.
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3. In Walls or Partitions: Protect tubing installed inside partitions or hollow walls from 

physical damage using steel striker barriers at rigid supports.

a. Exception: Tubing passing through partitions or walls does not require striker 

barriers.

4. Prohibited Locations:

a. Do not install LPG piping in or through circulating air ducts, clothes or trash 

chutes, chimneys or gas vents (flues), ventilating ducts, or dumbwaiter or 

elevator shafts.

b. Do not install LPG piping in solid walls or partitions.

P. Use eccentric reducer fittings to make reductions in pipe sizes. Install fittings with level side 

down.

Q. Connect branch piping from top or side of horizontal piping.

R. Install unions in pipes NPS 2 and smaller, adjacent to each valve, at final connection to each 

piece of equipment. Unions are not required at flanged connections.

S. Do not use LPG piping as grounding electrode.

T. Install strainer on inlet of each line-pressure regulator and automatic or electrically operated 

valve.

U. Install sleeve seals for piping penetrations of concrete walls and slabs. Comply with 

requirements for sleeve seals specified in Section 15093 "Sleeves and Sleeve Seals for HVAC 

Piping."

V. Install escutcheons for piping penetrations of walls, ceilings, and floors.

3.6 VALVE INSTALLATION

A. Install manual gas shutoff valve for each gas appliance ahead of corrugated stainless-steel 

tubing, aluminum, or copper connector.

3.7 PIPING JOINT CONSTRUCTION

A. Ream ends of pipes and tubes and remove burrs.

B. Remove scale, slag, dirt, and debris from inside and outside of pipe and fittings before 

assembly.

C. Threaded Joints:

1. Thread pipe with tapered pipe threads complying with ASME B1.20.1.

2. Cut threads full and clean using sharp dies.

3. Ream threaded pipe ends to remove burrs and restore full ID of pipe.

4. Apply appropriate tape or thread compound to external pipe threads unless dryseal 

threading is specified.

5. 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:
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1. Construct joints according to AWS D10.12/D10.12M, using qualified processes and 

welding operators.

2. Bevel plain ends of steel pipe.

3. Patch factory-applied protective coating as recommended by manufacturer at field welds 

and where damage to coating occurs during construction.

E. Brazed Joints: Construct joints according to AWS's "Brazing Handbook," Ch. 22, "Pipe and 

Tube."

3.8 HANGER AND SUPPORT INSTALLATION

A. Comply with requirements for pipe hangers and supports specified in Section 15062 "Hangers 

and Supports for HVAC Piping and Equipment."

B. Install hangers for horizontal steel piping with the following maximum spacing and minimum 

rod sizes:

1. NPS 1 and Smaller: Maximum span, 96 inches; minimum rod size, 3/8 inch.

2. NPS 1-1/4: Maximum span, 108 inches; minimum rod size, 3/8 inch.

3.9 CONNECTIONS

A. Connect to utility's gas main according to utility's procedures and requirements.

B. Install LPG piping electrically continuous, and bonded to gas appliance equipment grounding 

conductor of the circuit powering the appliance according to NFPA 70.

C. Install piping adjacent to appliances to allow service and maintenance of appliances.

D. Connect piping to appliances using manual gas shutoff valves and unions. Install valve within 

72 inches of each gas-fired appliances and equipment. Install union between valve and 

appliances or equipment.

E. Sediment Traps: Install tee fitting with capped nipple in bottom to form drip, as close as 

practical to inlet of each appliance.

3.10 LABELING AND IDENTIFYING

A. Install detectable warning tape directly above gas piping, 12 inches below finished grade, 

except 6 inches below subgrade under pavements and slabs.

3.11 PAINTING 

A. All LP gas piping (inside and outside) shall be painted. Coordinate Color with Architect/Owner.

3.12 FIELD QUALITY CONTROL

A. Perform tests and inspections.

B. Tests and Inspections:

1. Test, inspect, and purge LPG according to NFPA 58 and NFPA 54 the International Fuel 

Gas Code and requirements of authorities having jurisdiction.
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C. LPG piping will be considered defective if it does not pass tests and inspections.

D. Prepare test and inspection reports.

3.13 OUTDOOR PIPING SCHEDULE

A. Underground LPG vapor piping shall be the following:

1. Schedule 40, steel pipe with wrought-steel fittings and welded joints, or mechanical 

couplings. Coat pipe and fittings with protective coating for steel piping.

B. Aboveground LPG vapor piping shall be one of the following:

1. Schedule 40, steel pipe with malleable-iron fittings and threaded joints.

2. Schedule 40, steel pipe with wrought-steel fittings and welded joints, or mechanical 

couplings.

3.14 INDOOR PIPING SCHEDULE FOR SYSTEM PRESSURES LESS THAN 0.5 PSIG

A. Aboveground, branch piping NPS 1 1/2 and smaller shall be one of the following:

1. Schedule 40, steel pipe with malleable-iron fittings and threaded joints.

B. Aboveground, distribution piping shall be one of the following:

1. Schedule 40, steel pipe with malleable-iron fittings and threaded joints.

2. Schedule 40, steel pipe with wrought-steel fittings and welded joints.

C. Containment Conduit: Schedule 40, steel pipe with wrought-steel fittings and welded joints. 

Coat pipe and fittings with protective coating for steel piping.

D. Containment Conduit Vent Piping: Schedule 40, steel pipe with malleable-iron fittings and 

threaded or wrought-steel fittings with welded joints. Coat underground pipe and fittings with 

protective coating for steel piping.

3.15 ABOVEGROUND MANUAL GAS SHUTOFF VALVE SCHEDULE

A. Distribution piping valves for pipe NPS 2 and smaller shall be the following:

1. Two-piece, full-port, bronze ball valves with bronze trim.

B. Valves in branch piping for single appliance shall be the following:

1. Two-piece, full-port, bronze ball valves with bronze trim.

END OF SECTION 15196
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SECTION 15414

COMMERCIAL PLUMBING FIXTURES

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. Water closets.

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.

1.4 CLOSEOUT SUBMITTALS

A. Operation and Maintenance Data: For plumbing fixtures and faucets to include in 

emergency, operation, and operation and maintenance manuals.

PART 2 - PRODUCTS

2.1 WATER CLOSETS

A. Water Closets: Floor mounted, floor outlet, close coupled (gravity tank), vitreous china.

1. Basis-of-Design Product: Subject to compliance with requirements, provide product 

indicated on Drawings or comparable product by one of the following:

a. American Standard America.

b. Briggs Plumbing Products, Inc.

c. Crane Plumbing, L.L.C.

d. Ferguson Enterprises, Inc.; ProFlo Brand.

e. Gerber Plumbing Fixtures LLC.

f. Kohler Co.

g. Mansfield Plumbing Products LLC.

h. Peerless Pottery Sales, Inc.

i. St. Thomas Creations.

j. TOTO USA, INC.

k. Zurn Industries, LLC; Commercial Brass and Fixtures.
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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 plumbing-fixture installation.

B. Examine walls and floors for suitable conditions where fixtures will be installed.

C. Proceed with installation only after unsatisfactory conditions have been corrected.

3.2 INSTALLATION

A. Install plumbing fixtures level and plumb according to roughing-in drawings.

B. Install floor-mounted water closets on closet flange attachments to drainage piping.

C. Install water-supply piping with stop on each supply to each fixture to be connected to water 

distribution piping. Attach supplies to supports or substrate within pipe spaces behind 

fixtures. Install stops in locations where they can be easily reached for operation.

1. Exception: Use ball or gate valves if supply stops are not specified with fixture. 

Comply with valve requirements specified in Section 15113 "Ball Valves for 

Plumbing Piping".

D. Install tanks for accessible, tank-type water closets with lever handle mounted on wide side 

of compartment.

E. Install toilet seats on water closets.

F. Install traps on fixture outlets.

1. Exception: Omit trap on fixtures with integral traps.

2. Exception: Omit trap on indirect wastes unless otherwise indicated.

G. Install wall flanges or escutcheons at piping wall penetrations in exposed, finished locations. 

Use deep-pattern escutcheons if required to conceal protruding fittings.

H. Seal joints between plumbing fixtures, counters, floors, and walls using sanitary-type, one-

part, mildew-resistant silicone sealant. Match sealant color to fixture color. 

3.3 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 15140 "Domestic Water 

Piping."

C. Comply with soil and waste piping requirements specified in Section 15150 "Sanitary Waste 

and Vent Piping."
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3.4 ADJUSTING

A. Operate and adjust plumbing fixtures and controls. Replace damaged and malfunctioning 

fixtures, fittings, and controls.

3.5 CLEANING AND PROTECTION

A. After completing installation of plumbing fixtures, inspect and repair damaged finishes.

B. Clean plumbing fixtures with manufacturers' recommended cleaning methods and materials.

C. Provide protective covering for installed plumbing fixtures and fittings.

D. Do not allow use of plumbing fixtures for temporary facilities unless approved in writing by 

Owner.

END OF SECTION 15414
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SECTION 15421

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. Faucets.

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.

1.4 CLOSEOUT SUBMITTALS

A. Operation and Maintenance Data: For lavatories and faucets to include in operation and 

maintenance manuals.

PART 2 - PRODUCTS

2.1 SOLID-BRASS, MANUALLY OPERATED FAUCETS

A. NSF Standard: Comply with NSF/ANSI 61, "Drinking Water System Components - Health 

Effects," for faucet materials that will be in contact with potable water.

1. Basis-of-Design Product: Subject to compliance with requirements, provide product 

indicated on Drawings or comparable product by one of the following:

a. American Standard America.

b. Bradley Corporation.

c. Chicago Faucets.

d. Delta Faucet Company.

e. Elkay Manufacturing Co.

f. Just Manufacturing.

g. Kohler Co.

h. Moen Incorporated.

i. Speakman Company.

j. T & S Brass and Bronze Works, Inc.

k. Zurn Industries, LLC; Commercial Brass and Fixtures.

2. Standard: ASME A112.18.1/CSA B125.1.
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3. General: Include cold and hot-water indicator; coordinate faucet inlets with supplies 

and fixture hole punchings; coordinate outlet with spout and fixture receptor.

2.2 SUPPLY FITTINGS

A. NSF Standard: Comply with NSF/ANSI 61, "Drinking Water System Components - Health 

Effects," 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.

F. Risers: 

1. NPS 3/8.

2. Chrome-plated, rigid-copper-pipe and brass straight or offset tailpieces and 

ASME A112.18.6, braided- or corrugated-stainless-steel, flexible hose riser.

2.3 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.

2. Material: Chrome-plated, two-piece, cast-brass trap and swivel elbow with 0.032-

inch- thick brass tube to wall; and chrome-plated, brass or steel wall flange.

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 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 according to roughing-in drawings.

B. Install supports, affixed to building substrate, for wall-mounted lavatories.
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C. Install accessible wall-mounted lavatories at handicapped/elderly mounting height for people 

with disabilities or the elderly, according to ICC/ANSI 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. 

E. Seal joints between lavatories, counters, and walls using sanitary-type, one-part, mildew-

resistant silicone sealant. Match sealant color to fixture color.

F. Install protective shielding pipe covers and enclosures on exposed supplies and waste piping 

of accessible lavatories. Comply with requirements in Section 15085 "Plumbing Piping 

Insulation."

3.3 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 15140 "Domestic Water 

Piping."

C. Comply with soil and waste piping requirements specified in Section 15150 "Sanitary Waste 

and Vent Piping."

3.4 ADJUSTING

A. Operate and adjust lavatories and controls. Replace damaged and malfunctioning lavatories, 

fittings, and controls.

B. Adjust water pressure at faucets to produce proper flow.

3.5 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.

END OF SECTION 15421
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SECTION 15422

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. Utility sinks.

2. Service sinks.

3. Sink faucets.

4. Supply fittings.

5. Waste fittings.

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 and furnished specialties and 

accessories.

1.4 CLOSEOUT SUBMITTALS

A. Maintenance Data: For sinks to include in maintenance manuals.

PART 2 - PRODUCTS

2.1 UTILITY SINKS

A. Utility Sinks: Stainless steel, counter mounted.

1. Basis-of-Design Product: Subject to compliance with requirements, provide product 

indicated on Drawings or comparable product by one of the following:

a. Advance Tabco.

b. Eagle Group; Foodservice Equipment Division.

c. Elkay Manufacturing Co.

d. Griffin Products, Inc.

e. Just Manufacturing.

2. Fixture:

a. Standard: ASME A112.19.3/CSA B45.4.

b. Type: Ledge back.

http://www.specagent.com/LookUp/?ulid=3755&mf=04&mf=95&src=wd&mf=95&src=wd
http://www.specagent.com/LookUp/?uid=123456810798&mf=95&src=wd
http://www.specagent.com/LookUp/?uid=123456823449&mf=95&src=wd
http://www.specagent.com/LookUp/?uid=123456810799&mf=95&src=wd
http://www.specagent.com/LookUp/?uid=123456810800&mf=95&src=wd
http://www.specagent.com/LookUp/?uid=123456810801&mf=95&src=wd


____________________________________________________________________________________

03/21/2023 COMMERCIAL SINKS

15422-2

2.2 SERVICE SINKS

A. Service Sinks: Molded stone, laundry tub.

1. Basis-of-Design Product: Subject to compliance with requirements, provide product 

indicated on Drawings or comparable product by one of the following:

a. Advance Tabco.

b. American Standard America.

c. Gerber Plumbing Fixtures LLC.

d. Kohler Co.

e. Zurn Industries, LLC; 

2.3 SINK FAUCETS

A. NSF Standard: Comply with NSF/ANSI 61, "Drinking Water System Components - Health 

Effects," for faucet-spout materials that will be in contact with potable water.

B. Sink Faucets: Manual type, single-control mixing valve.

1. Commercial, Solid-Brass Faucets.

a. Basis-of-Design Product: Subject to compliance with requirements, provide 

product indicated on Drawings or comparable product by one of the following:

1) American Standard America.

2) Bradley Corporation.

3) Chicago Faucets.

4) Delta Faucet Company.

5) Elkay Manufacturing Co.

6) Just Manufacturing.

7) Kohler Co.

8) Moen Incorporated.

9) Speakman Company.

10) T & S Brass and Bronze Works, Inc.

11) Zurn Plumbing Products Group.

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 sink receptor.

C. Sink Faucets: Manual type, two-lever handle mixing valve.

1. Commercial, Solid-Brass Faucets.

a. Basis-of-Design Product: Subject to compliance with requirements, provide 

product indicated on Drawings or comparable product by one of the following:

1) American Standard America.

2) Bradley Corporation.

3) Chicago Faucets.

4) Delta Faucet Company.

5) Elkay Manufacturing Co.

6) Just Manufacturing.

7) Kohler Co.

8) Moen Incorporated.

9) Speakman Company.

10) T & S Brass and Bronze Works, Inc.

11) Zurn Plumbing Products Group.

2. Standard: ASME A112.18.1/CSA B125.1.
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3. General: Include hot- and cold-water indicators; coordinate faucet inlets with supplies 

and fixture hole punchings; coordinate outlet with spout and sink receptor.

2.4 SUPPLY FITTINGS

A. NSF Standard: Comply with NSF/ANSI 61, "Drinking Water System Components - Health 

Effects," 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.

F. Risers: 

1. NPS 3/8

2. Chrome-plated, rigid-copper pipe or ASME A112.18.6, braided or corrugated 

stainless-steel flexible hose.

2.5 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: Chrome-plated, two-piece, cast-brass trap and swivel elbow with 0.032-

inch- thick brass tube to wall; and chrome-plated brass or steel wall flange.

2.6 GROUT

A. Standard: ASTM C 1107/C 1107M, 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 of water supply and sanitary drainage and vent piping systems to verify 

actual locations of piping connections before sink installation.



____________________________________________________________________________________

03/21/2023 COMMERCIAL SINKS

15422-4

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 according to roughing-in drawings.

B. 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 15113 "Ball Valves for Plumbing 

Piping".

2. Install stops in locations where they can be easily reached for operation.

C. Install wall flanges or escutcheons at piping wall penetrations in exposed, finished locations. 

Use deep-pattern escutcheons if required to conceal protruding fittings.

D. 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 07920 "Joint Sealants."

E. Install protective shielding pipe covers and enclosures on exposed supplies and waste piping of 

accessible sinks. Comply with requirements in Section 15085 "Plumbing Piping Insulation."

3.3 CONNECTIONS

A. Connect sinks 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 15140 "Domestic Water Piping."

C. Comply with soil and waste piping requirements specified in Section 15150 "Sanitary Waste 

and Vent Piping."

3.4 ADJUSTING

A. Operate and adjust sinks and controls. Replace damaged and malfunctioning sinks, fittings, and 

controls.

B. Adjust water pressure at faucets to produce proper flow.

3.5 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.
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END OF SECTION 15422
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SECTION 15423

COMMERCIAL SHOWERS

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. Individual shower receptors.

2. Shower faucets.

3. Shower basins.

4. Grout.

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 showers and basins.

2. Include rated capacities, operating characteristics, and furnished specialties and 

accessories.

1.4 CLOSEOUT SUBMITTALS

A. Maintenance Data: For shower faucets to include in maintenance manuals.

PART 2 - PRODUCTS

2.1 INDIVIDUAL SHOWERS

A. Individual PMMA Showers:

1. Basis-of-Design Product: Subject to compliance with requirements, provide product 

indicated on Drawings or comparable product by one of the following:

a. Aqua Bath Company, Inc.

b. Aqua Glass Corporation.

c. Aquatic Industries, Inc.

d. Crane Plumbing, L.L.C.

e. Jacuzzi Inc.

f. Kohler Co.

g. LASCO Bathware.

2. Standard: ANSI Z124.1.2.

3. Bathing Surface: Slip resistant according to ASTM F 462.
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2.2 SHOWER FAUCETS

A. NSF Standard: Comply with NSF 61, "Drinking Water System Components - Health 

Effects," for shower materials that will be in contact with potable water.

B. Shower Faucets:

1. Basis-of-Design Product: Subject to compliance with requirements, provide product 

indicated on Drawings or comparable product by one of the following:

a. American Standard America.

b. Chicago Faucets.

c. Kohler Co.

d. Lawler Manufacturing Co., Inc.

e. Leonard Valve Company.

f. Moen Incorporated.

g. Powers; a division of Watts Water Technologies, Inc.

h. Speakman Company.

i. Zurn Industries, LLC; AquaSpec Commercial Faucet Products.

2. Standards: ASME A112.18.1/CSA B125.1 and ASSE 1016.

2.3 GROUT

A. Standard: ASTM C 1107/C 1107M, 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 of water-supply and sanitary drainage and vent piping systems to 

verify actual locations of piping connections before shower installation.

B. Examine walls and floors for suitable conditions where showers will be installed.

C. Proceed with installation only after unsatisfactory conditions have been corrected.

3.2 INSTALLATION

A. Assemble shower components according to manufacturers' written instructions.

B. Coordinate shower “Pit Installation” with floor prior to pouring slab.

C. Install showers level and plumb according to roughing-in drawings.

D. Install water-supply piping with stop on each supply to each shower faucet.
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1. Exception: Use ball or gate valves if supply stops are not specified with shower. 

Comply with valve requirements specified in Section 15113 "Ball Valves for 

Plumbing Piping".

2. Install stops in locations where they can be easily reached for operation.

E. Install shower flow-control fittings with specified maximum flow rates in shower arms.

F. Set shower receptors in leveling bed of cement grout.

G. Install wall flanges or escutcheons at piping wall penetrations in exposed, finished locations. 

Use deep-pattern escutcheons if required to conceal protruding fittings.

H. Seal joints between showers and 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 07920 "Joint Sealants."

3.3 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 15140 "Domestic Water 

Piping."

C. Comply with traps and soil and waste piping requirements specified in Section 15150 

"Sanitary Waste and Vent Piping."

3.4 ADJUSTING

A. Operate and adjust showers and controls. Replace damaged and malfunctioning showers, 

fittings, and controls.

B. Adjust water pressure at faucets to produce proper flow.

3.5 CLEANING AND PROTECTION

A. After completing installation of showers, inspect and repair damaged finishes.

B. Clean showers, faucets, and other fittings with manufacturers' recommended cleaning 

methods and materials.

C. Provide protective covering for installed fixtures and fittings.

D. Do not allow use of showers for temporary facilities unless approved in writing by Owner.

END OF SECTION 15423
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SECTION 15441

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.

1.3 DEFINITIONS

A. Low Voltage: As defined in NFPA 70 for circuits and equipment operating at less than 50 V 

or for remote-control, signaling power-limited circuits.

1.4 ACTION SUBMITTALS

A. Product Data: For each type of product indicated. Include materials of construction, rated 

capacities, certified performance curves with operating points plotted on curves, operating 

characteristics, electrical characteristics, and furnished specialties and accessories.

1.5 CLOSEOUT SUBMITTALS

A. Operation and Maintenance Data: For domestic water pumps to include in 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. UL Compliance: Comply with UL 778 for motor-operated water pumps.

1.7 DELIVERY, STORAGE, AND HANDLING

A. Retain shipping flange protective covers and protective coatings during storage.

B. Protect bearings and couplings against damage.

PART 2 - PRODUCTS

2.1 IN-LINE, SEALLESS CENTRIFUGAL PUMPS

A. Basis-of-Design Product: Subject to compliance with requirements, provide product 

indicated on Drawings or comparable product by one of the following:
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1. Armstrong Pumps, Inc.

2. Bell & Gossett; a Xylem brand.

3. Grundfos Pumps Corp.

4. TACO Incorporated.

B. Description: Factory-assembled and -tested, in-line, close-coupled, canned-motor, sealless, 

overhung-impeller centrifugal pumps.

C. 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. Casing: Bronze, with threaded or companion-flange connections.

3. Impeller: Plastic.

4. Motor: Single speed, unless otherwise indicated.

D. Capacities and Characteristics: As scheduled on drawings.

2.2 MOTORS

A. Comply with NEMA designation, temperature rating, service factor, enclosure type, and 

efficiency requirements for motors specified in Section 15058 "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 CONTROLS

A. 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:  120-V ac.

6. Programmable Sequence of Operation:  Up to two on-off cycles each day for seven 

days.

PART 3 - EXECUTION

3.1 EXAMINATION

A. Examine roughing-in of domestic-water-piping system to verify actual locations of 

connections before pump installation.

3.2 PUMP INSTALLATION

A. Comply with HI 1.4.

B. Install in-line, sealless centrifugal pumps with shaft horizontal unless otherwise indicated.

C. Install thermostats in hot-water return piping.
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D. Install timers on wall in mechanical room.

3.3 CONNECTIONS

A. Comply with requirements for piping specified in Section 15140 "Domestic Water Piping." 

Drawings indicate general arrangement of piping, fittings, and specialties.

B. Install piping adjacent to pumps to allow service and maintenance.

C. Connect domestic water piping to pumps. Install suction and discharge piping equal to or 

greater than size of pump nozzles.

D. Install shutoff valve on suction side of each pump, and check, shutoff valve on discharge 

side of each pump. Install valves same size as connected piping. Comply with requirements 

for valves specified in Section 15113 "Ball Valves for Plumbing Piping," and Section 15115 

"Check Valves for Plumbing Piping”.

E. Connect timers to pumps that they control.

3.4 IDENTIFICATION

A. Comply with requirements for identification specified in Section 15076 "Identification for 

Plumbing Piping and Equipment" for identification of pumps.

3.5 STARTUP SERVICE

A.  Perform startup service.

1. Complete installation and startup checks according to manufacturer's written 

instructions.

2. Check piping connections for tightness.

3. Set timers for automatic starting and stopping operation of pumps.

4. 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.

5. Prime pump by opening suction valves and closing drains, and prepare pump for 

operation.

6. Start motor.

7. Open discharge valve slowly.

8. Adjust timer settings.

3.6 ADJUSTING

A. Adjust 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.
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END OF SECTION 15441
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SECTION 15485

ELECTRIC 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. Residential, electric, storage, domestic-water heaters.

2. Domestic-water heater accessories.

1.3 ACTION SUBMITTALS

A. Product Data: For each type and size of domestic-water heater indicated. Include rated 

capacities, operating characteristics, electrical characteristics, and furnished specialties and 

accessories.

B. Shop Drawings:

1. Wiring Diagrams: For power, signal, and control wiring.

1.4 INFORMATIONAL SUBMITTALS

A. Product Certificates: For each type of residential, electric, domestic-water heater, from 

manufacturer.

B. Source quality-control reports.

C. Field quality-control reports.

D. Warranty: Sample of special warranty.

1.5 CLOSEOUT SUBMITTALS

A. Operation and Maintenance Data: For electric, domestic-water heaters 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. ASHRAE/IESNA Compliance: Applicable requirements in ASHRAE/IESNA 90.1.
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C. ASME Compliance: 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.

D. NSF Compliance: Fabricate and label equipment components that will be in contact with 

potable water to comply with NSF 61, "Drinking Water System Components - Health 

Effects."

1.7 COORDINATION

A. Coordinate sizes and locations of concrete bases with actual equipment provided.

1.8 WARRANTY

A. Special Warranty: Manufacturer's standard form in which manufacturer agrees to repair or 

replace components of electric, 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. Residential, Electric, Storage, Domestic-Water Heaters:

1) Storage Tank:  Five years.

2) Controls and Other Components:  Two years.

b. Compression Tanks:  Five years.

PART 2 - PRODUCTS

2.1 RESIDENTIAL, ELECTRIC, DOMESTIC-WATER HEATERS

A. Residential, Electric, Storage, Domestic-Water Heaters:

B. Basis-of-Design Product: Subject to compliance with requirements, provide product 

indicated on Drawings or comparable product  by one of the following:

1. Bradford White Corporation.

2. Lochinvar, LLC.

3. Rheem Manufacturing Company.

4. Smith, A. O. Corporation.

5. State Industries.

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.

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: ASSE 1005.

d. Insulation: Comply with ASHRAE 90.2.

e. Jacket: Steel, cylindrical, with enameled finish.
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f. Heating Elements: Two; electric, screw-in immersion type; wired for 

nonsimultaneous operation unless otherwise indicated. Limited to 12 kW total.

g. Temperature Control: Adjustable thermostat.

h. Safety Control: High-temperature-limit cutoff device or system.

i. Relief Valve: ASME rated and stamped for combination temperature-and-

pressure relief valves. Include relieving capacity at least as great as heat input, 

and include pressure setting less than domestic-water heater working-pressure 

rating. Select relief valve with sensing element that extends into storage tank.

C. Capacity and Characteristics: As scheduled on drawings.

2.2 DOMESTIC-WATER HEATER ACCESSORIES

A. Domestic-Water Compression Tanks:

1. Basis-of-Design Product: Subject to compliance with requirements, provide product 

indicated on Drawings or comparable product  by one of the following:

a. AMTROL, Inc.

b. Smith, A. O. Corporation.

c. State Industries.

d. Taco, Inc.

2. 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.

3. 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 barrier materials for potable-water tank 

linings, including extending finish into and through tank fittings and outlets.

c. Air-Charging Valve: Factory installed.

4. Capacity and Characteristics:

a. Working-Pressure Rating:  150 psig.

b. Capacity Acceptable:  4 gal. minimum.

B. Combination Temperature-and-Pressure Relief Valves: ASME rated and stamped. Include 

relieving capacity at least as great as heat input, and include pressure setting less than 

domestic-water heater working-pressure rating. Select relief valves with sensing element that 

extends into storage tank.

C. Pressure Relief Valves: ASME rated and stamped. Include pressure setting less than 

domestic-water heater working-pressure rating.

D. Vacuum Relief Valves: ANSI Z21.22/CSA 4.4.

PART 3 - EXECUTION

3.1 DOMESTIC-WATER HEATER INSTALLATION

A. Residential, Electric, Domestic-Water Heater Mounting: Install residential, electric, 

domestic-water heaters on floor.

1. Maintain manufacturer's recommended clearances.

2. Arrange units so controls and devices that require servicing are accessible.
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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.

B. Install electric, domestic-water heaters level and plumb, according to 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 15113 "Ball Valves for Plumbing Piping”.

C. Install combination temperature-and-pressure relief valves in top portion of storage tanks. 

Use relief valves with sensing elements that extend into tanks. Extend commercial-water-

heater relief-valve outlet, with drain piping same as domestic-water piping in continuous 

downward pitch, and discharge by positive air gap onto closest floor drain.

D. 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 electric, 

domestic-water heaters that do not have tank drains. Comply with requirements for hose-end 

drain valves specified in Section 15145 "Domestic Water Piping Specialties."

E. Install thermometers on outlet piping of electric, domestic-water heaters. Comply with 

requirements for thermometers specified in Section 15126 "Meters and Gages for Plumbing 

Piping."

F. Install piping-type heat traps on inlet and outlet piping of electric, domestic-water heater 

storage tanks without integral or fitting-type heat traps.

G. Fill electric, domestic-water heaters with water.

H. Charge domestic-water compression tanks with air.

I. Adjust balancing valves in circulation system to achieve an even heating system flow.

3.2 CONNECTIONS

A. Comply with requirements for piping specified in Section 15140 "Domestic Water Piping." 

Drawings indicate general arrangement of piping, fittings, and specialties.

B. Where installing piping adjacent to electric, 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 15076 "Identification for Plumbing Piping and Equipment."
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3.4 FIELD QUALITY CONTROL

A. Perform 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.

B. Electric, domestic-water heaters will be considered defective if they do not pass tests and 

inspections. Comply with requirements in Section 01400 "Quality Requirements" for 

retesting and reinspecting requirements and Section 01700 "Execution Requirements" for 

requirements for correcting the Work.

C. Prepare test and inspection reports.

3.5 DEMONSTRATION

A.  Train Owner's maintenance personnel to adjust, operate, and maintain, electric, domestic-

water heaters.

END OF SECTION 15485
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SECTION 15530

FURNACES

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.  Gas-fired, condensing furnaces and accessories complete with controls.

2. Air filters.

3. Refrigeration components.

1.3 ACTION SUBMITTALS

A. Product Data: Include rated capacities, operating characteristics, furnished specialties, and 

accessories for each of the following:

1. Furnace.

2. Thermostat.

3. Air filter.

4. Refrigeration components.

B. Shop Drawings: Detail equipment assemblies and indicate dimensions, weights, loads, 

required clearances, method of field assembly, components, and location and size of each 

field connection.

1. Wiring Diagrams: Power, signal, and control wiring.

1.4 INFORMATIONAL SUBMITTALS

A. Warranty: Special warranty specified in this Section.

1.5 CLOSEOUT SUBMITTALS

A. Operation and Maintenance Data: For each furnace to include in emergency, operation, and 

maintenance manuals for each of the following:

1. Furnace and accessories complete with controls.

2. Air filter.

3. Refrigeration components.

1.6 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.
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B. ASHRAE/IESNA 90.1 Compliance: Applicable requirements in ASHRAE/IESNA 90.1, 

Section 6 - "Heating, Ventilating, and Air-Conditioning."

C. Comply with NFPA 70.

1.7 COORDINATION

A. Coordinate size and location of concrete bases. Cast anchor-bolt inserts into bases. Concrete, 

reinforcement, and formwork requirements are specified with concrete.

1.8 WARRANTY

A. Special Warranty: Manufacturer's standard form in which 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:  10 years.

b. Integrated Ignition and Blower Control Circuit Board:  Five years.

PART 2 - PRODUCTS

2.1 GAS-FIRED FURNACES, CONDENSING

A. Basis-of-Design Product: Subject to compliance with requirements, provide the product 

indicated on Drawings or a comparable product by one of the following:

1. Carrier Corporation; Div. of United Technologies Corp.

2. Lennox Industries Inc.

3. Rheem Manufacturing Company; Air Conditioning Division.

4. Ruud Air Conditioning Division.

5. Trane.

6. York International Corp.; a division of Unitary Products Group.

B. General Requirements for Gas-Fired, Condensing Furnaces: Factory assembled, piped, 

wired, and tested; complying with ANSI Z21.47/CSA 2.3, "Gas-Fired Central Furnaces," 

and with NFPA 54.

C. Cabinet:  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.

D. Fan: Centrifugal, factory balanced, resilient mounted, direct drive.

1. Special Motor Features: Electronically controlled motor (ECM) controlled by 

integrated furnace/blower control.

E. Type of Gas:  Propane.

F. Heat Exchanger:

1. Primary:  Aluminized steel.

http://www.specagent.com/LookUp/?ulid=3548&mf=04&mf=95&src=wd&mf=95&src=wd
http://www.specagent.com/LookUp/?uid=123456821749&mf=95&src=wd
http://www.specagent.com/LookUp/?uid=123456813579&mf=95&src=wd
http://www.specagent.com/LookUp/?uid=123456821762&mf=95&src=wd
http://www.specagent.com/LookUp/?uid=123456813581&mf=95&src=wd
http://www.specagent.com/LookUp/?uid=123456813583&mf=95&src=wd
http://www.specagent.com/LookUp/?uid=123456821767&mf=95&src=wd
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2. Secondary:  Stainless steel.

G. 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.

H. 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.

I. 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.

J. Furnace Controls: Solid-state board integrates ignition, heat, cooling, and fan speeds; 

adjustable fan-on and fan-off timing; terminals for connection to accessories.

K. Accessories:

1. Combination Combustion-Air Intake and Vent: PVC plastic fitting to combine 

combustion-air inlet and vent through roof.

2. 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.

2.2 THERMOSTATS

A. Controls shall comply with requirements in ASHRAE/IESNA 90.1, "Controls."

B. Solid-State Thermostat:  Wall-mounting, 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, vacation mode, and 

battery backup protection against power failure for program settings.

C. Control Wiring: Unshielded twisted-pair cabling.

1. No. 24 AWG, 100 ohm, four pair.

2. Cable Jacket Color:  Blue.

2.3 AIR FILTERS

A. Disposable Filters:  1-inch- thick fiberglass media in sheet metal frame.

2.4 REFRIGERATION COMPONENTS

A. General Refrigeration Component Requirements:
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1. Energy Efficiency: Equal to or greater than prescribed by ASHRAE/IESNA 90.1, 

"Energy Standard for Buildings except Low-Rise Residential Buildings."

B. Refrigerant Coil: Copper tubes mechanically expanded into aluminum fins. Comply with 

ARI 210/240, "Unitary Air-Conditioning and Air-Source Heat Pump Equipment." 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, Type I, 1 1/2 inch thick (or as required by International Energy 

Code 2009).

D. Refrigerant Piping:  Comply with requirements in Section 15183 "Refrigerant Piping."

E. 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.  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 Charge:  R-410A.

f. Refrigerant: R-410A.

3. Refrigerant Coil: Copper tube, with mechanically bonded aluminum fins, complying 

with ARI 210/240, and with liquid subcooler.

4. Fan: Aluminum-propeller type, directly connected to motor.

5. Motor: Permanently lubricated, with integral thermal-overload protection.

6. Low Ambient Kit: Permits operation down to 30 deg F.

7. Mounting Base: 4” thick Concrete pad.

F. Capacities and Characteristics: As scheduled on the Drawings.

PART 3 - EXECUTION

3.1 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.
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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.

3.2 INSTALLATION

A. Install gas-fired furnaces and associated fuel and vent features and systems according to 

NFPA 54.

B. Base-Mounted Units: Secure units to substrate. Provide optional bottom closure base if 

required by installation conditions.

C. Controls: Install thermostats at mounting height of 60 inches above floor.

D. 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.

E. Install ground-mounted, compressor-condenser components on 4-inch- thick, reinforced 

concrete base; 4 inches larger on each side than unit. Coordinate anchor installation with 

concrete base.

3.3 CONNECTIONS

A. Gas piping installation requirements are specified in Section 15196 "Facility Liquefied-

Petroleum 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. 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, insects, and dirt.

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. 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.

D. Connect ducts to furnace with flexible connector. Comply with requirements in 

Section 15820 "Duct Accessories."

E. Connect refrigerant tubing kits to refrigerant coil in furnace and to air-cooled, compressor-

condenser unit.
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1. Brazed Joints: Construct joints according to AWS's "Brazing Handbook," "Pipe and 

Tube" Chapter, using copper-phosphorus brazing filler metal complying with 

AWS A5.8.

F. Comply with requirements in Section 15183 "Refrigerant Piping" for installation and joint 

construction of refrigerant piping.

3.4 FIELD QUALITY CONTROL

A. Perform the following field tests and inspections and prepare test reports:

1. Perform electrical test and visual and mechanical inspection.

2. Leak Test: After installation, charge systems 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 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.

3.5 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. Start unit according to manufacturer's written instructions and complete manufacturer's 

operational checklist.

C. Measure and record airflows.

D. Verify proper operation of capacity control device.

E. After startup and performance test, lubricate bearings.

3.6 ADJUSTING/BALANCING

A. Adjust initial temperature set points.

B. Set Furnace system's air flow rates to within the following tolerances of what is indicated on 

the drawings:

1. Supply Fans and Equipment with Fans:  Plus or minus 10 percent.

2. Air Outlets and Inlets:  Plus or minus 10 percent.
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3. If airflow rates are set outside of the above tolerances consult engineer before final 

adjustments.

C. 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.

3.7 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.

3.8 DEMONSTRATION

A.  Train Owner's maintenance personnel to adjust, operate, and maintain condensing units. 

Refer to Section 01820 "Demonstration and Training."

END OF SECTION 15530
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SECTION 15544 

GAS-FIRED 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 propane gas-fired unit heaters. 

1.3 ACTION SUBMITTALS 

A. Product Data: For each type of gas-fired unit heater. 

1. Include rated capacities, operating characteristics, and accessories. 

1.4 CLOSEOUT SUBMITTALS 

A. Operation and Maintenance Data: For gas-fired unit heaters to include in emergency, 

operation, and maintenance manuals. 

1.5 WARRANTY 

A. Special Warranty: Manufacturer agrees to repair or replace heat exchanger of gas-fired unit 

heater that fails in materials or workmanship within specified warranty period. 

1. Warranty Period:  Five years from date of Substantial Completion. 

PART 2 - PRODUCTS 

2.1 MANUFACTURERS 

A. Basis-of-Design Product: Subject to compliance with requirements, provide product 

indicated on Drawings or comparable product by one of the following: 

1. Lennox International, Inc. 

2. Modine Manufacturing Company. 

3. Reznor/Thomas & Betts Corporation. 

4. Sterling HVAC Products; Div. of Mestek Technology Inc. 

5. Trane; a brand of Ingersoll Rand. 

2.2 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. Capacities and Characteristics:  As scheduled on Drawings. 
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2.3 MANUFACTURED UNITS 

A. Description: Factory assembled, piped, and wired, and complying with 

ANSI Z83.8/CSA 2.6. 

B. Gas Type: Design burner for propane gas having characteristics same as those of gas 

available at Project site. 

C. Type of Venting:  Indoor, separated combustion, power vented. 

D. Housing: Steel, with integral draft hood and inserts for suspension mounting rods. 

1. External Casings and Cabinets:  Powder coating over corrosion-resistant-treated 

surface. 

2. Discharge Louvers: Independently adjustable, horizontal blades. 

E. Accessories: 

1. Four-point suspension kit. 

2. Power Venter: Centrifugal aluminized-steel fan, with stainless-steel shaft; 120-V ac 

motor. 

3. Concentric, Terminal Vent Assembly: Combined combustion-air inlet and power-vent 

outlet with wall or roof caps. Include adapter assembly for connection to inlet and 

outlet pipes, and flashing for wall or roof penetration. 

F. Heat Exchanger:  Stainless steel. 

G. Burner Material:  Aluminized steel with stainless-steel inserts or Stainless steel. 

H. Propeller Unit Fan:  

1. Formed-steel or Aluminum propeller blades riveted to heavy-gage steel spider bolted 

to cast-iron hub, dynamically balanced, and resiliently mounted. 

2. Fan-Blade Guard: Galvanized steel, complying with OSHA specifications, removable 

for maintenance. 

I. Motors: 

1. Comply with NEMA designation, temperature rating, service factor, and efficiency 

requirements for motors specified in Section 15058 "Common Motor Requirements 

for HVAC Equipment." 

J. Controls: Regulated redundant gas valve containing pilot solenoid valve, electric gas valve, 

pilot filter, pressure regulator, pilot shutoff, and manual shutoff all in one body. 

1. Gas Control Valve:  Single stage. 

2. Ignition:  Electronically controlled electric spark with flame sensor. 

3. Fan Thermal Switch: Operates fan on heat-exchanger temperature. 

4. Vent Flow Verification:  Differential pressure switch to verify open vent. 

5. Control transformer. 

6. High Limit: Thermal switch or fuse to stop burner. 

7. Wall-Mounted Thermostat:  

a. Single stage. 

b. Fan on-off-automatic switch. 

c. 24-V ac. 

d. 50 to 90 deg F operating range. 
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K. Electrical Connection: Factory wire motors and controls for a single electrical connection. 

PART 3 - EXECUTION 

3.1 INSTALLATION 

A. Install and connect gas-fired unit heaters and associated gas and vent features and systems 

according to NFPA 54, applicable local codes and regulations, and manufacturer's written 

instructions. 

3.2 EQUIPMENT MOUNTING 

A. Suspended Units: Suspend from substrate using threaded rods, spring hangers, and building 

attachments. Secure rods to unit hanger attachments. Adjust hangers so unit is level and 

plumb. 

3.3 CONNECTIONS 

A. Piping installation requirements are specified in other Sections. Drawings indicate general 

arrangement of piping, fittings, and specialties. 

B. Where installing piping adjacent to gas-fired unit heater, allow space for service and 

maintenance. 

C. Gas Piping: Comply with Section 15196 "Facility Liquefied-Petroleum Gas Piping." 

Connect gas piping to gas train inlet; provide union with enough clearance for burner 

removal and service. 

D. Ground equipment according to Section 16060 "Grounding and Bonding." 

E. Connect wiring according to Section 16120 "Conductors and Cables." 

3.4 FIELD QUALITY CONTROL 

A. Perform the following tests and inspections: 

1. Test and adjust controls and safeties. Replace damaged and malfunctioning controls 

and equipment. 

2. Verify bearing lubrication. 

3. Verify proper motor rotation. 

B. Gas-fired unit heater will be considered defective if it does not pass tests and inspections. 

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.  Train Owner's maintenance personnel to adjust, operate, and maintain gas-fired unit heaters. 
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END OF SECTION 15544 
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SECTION 15815

METAL 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. 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 15820 "Duct Accessories" for dampers, sound-control devices, duct-mounting 

access doors and panels, turning vanes, and flexible ducts.

1.3 ACTION SUBMITTALS

A. 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.

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.
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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, materials involved, duct-

support intervals, and other provisions in SMACNA's "HVAC Duct Construction Standards 

- Metal and Flexible."

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, materials involved, duct-

support intervals, and other provisions in SMACNA's "HVAC Duct Construction Standards 

- Metal and Flexible."

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-pressure class, 

applicable sealing requirements, materials involved, duct-support intervals, and other 

provisions in SMACNA's "HVAC Duct Construction Standards - Metal and Flexible."

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.

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 involved, duct-support 

intervals, and other provisions in SMACNA's "HVAC Duct Construction Standards - Metal 

and Flexible."

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 involved, duct-

support intervals, and other provisions in SMACNA's "HVAC Duct Construction Standards 

- Metal and Flexible."

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 requirements, 

materials involved, duct-support intervals, and other provisions in SMACNA's "HVAC Duct 

Construction Standards - Metal and Flexible."

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 free of 

pitting, seam marks, roller marks, stains, discolorations, and other imperfections.

B. Galvanized Sheet Steel: Comply with ASTM A 653/A 653M.

1. Galvanized Coating Designation:  G60.
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C. Reinforcement Shapes and Plates: ASTM A 36/A 36M, steel plates, shapes, and bars; black 

and galvanized.

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. Two-Part Tape Sealing System:

1. Tape: Woven cotton fiber impregnated with mineral gypsum and modified 

acrylic/silicone activator to react exothermically with tape to form hard, durable, 

airtight seal.

2. Tape Width:  4 inches.

3. Sealant: Modified styrene acrylic.

4. Water resistant.

5. Mold and mildew resistant.

6. Maximum Static-Pressure Class: 10-inch wg, positive and negative.

7. Service: Indoor and outdoor.

8. Service Temperature: Minus 40 to plus 200 deg F.

9. Substrate: Compatible with galvanized sheet steel (both PVC coated and bare), 

stainless steel, or aluminum.

C. 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.

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.

E. Flange Gaskets: Butyl rubber, neoprene, or EPDM polymer with polyisobutylene plasticizer.

F. Round Duct Joint O-Ring Seals:

1. Seal shall provide maximum leakage class of 3 cfm/100 sq. ft. at 1-inch wg and shall 

be rated for 10-inch wg static-pressure class, positive or negative.
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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.

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 for other design 

considerations. Install duct systems as indicated unless deviations to layout are approved on 

Shop Drawings and Coordination Drawings.

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.
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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 openings on four sides by at 

least 1-1/2 inches.

K. Protect duct interiors from moisture, construction debris and dust, and other foreign 

materials.

3.2 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."

3.3 HANGER AND SUPPORT INSTALLATION

A. Comply with SMACNA's "HVAC Duct Construction Standards - Metal and Flexible," 

Chapter 5, "Hangers and Supports."

B. 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 

supports within 24 inches of each elbow and within 48 inches of each branch intersection.

C. Hangers Exposed to View: Threaded rod and angle or channel supports.

D. 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.

E. 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.

3.4 CONNECTIONS

A. Make connections to equipment with flexible connectors complying with Section 15820 

"Duct Accessories."

B. Comply with SMACNA's "HVAC Duct Construction Standards - Metal and Flexible" for 

branch, outlet and inlet, and terminal unit connections.

3.5 PAINTING

A. Paint interior of metal ducts that are visible through registers and grilles and that do not have 

duct liner. Apply one coat of flat, black, latex paint over a compatible galvanized-steel 

primer. Paint materials and application requirements are specified in Section 09911 "Exterior 

Painting" and Section 09912 "Interior Painting."
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3.6 START UP

A. Air Balance: Comply with requirements in Section 15530 "Furnaces."

3.7 DUCT SCHEDULE

A. Fabricate ducts with galvanized sheet steel except as otherwise indicated and as follows:

B. Supply Ducts:

1. Ducts Connected to Furnaces:

a. Pressure Class: Positive 2-inch wg.

b. Minimum SMACNA Seal Class:  A.

c. SMACNA Leakage Class for Rectangular:  12.

d. SMACNA Leakage Class for Round:  12.

C. Return Ducts:

1. Ducts Connected to Furnaces:

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:  12.

D. Exhaust Ducts:

1. Ducts Connected to Fans Exhausting (ASHRAE 62.1, Class 1 and 2) Air:

a. Pressure Class: Positive 2-inch wg.

b. Minimum SMACNA Seal Class:  A 

c. SMACNA Leakage Class for Rectangular:  12.

d. SMACNA Leakage Class for Round:  6.

E. Intermediate Reinforcement:

1. Galvanized-Steel Ducts:  Galvanized steel.

F. Elbow Configuration:

1. 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."

2. 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) Radius-to Diameter Ratio: 1.5.

b. Round Elbows, 12 Inches and Smaller in Diameter: Stamped or pleated.

G. Branch Configuration:
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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: 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."

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.

END OF SECTION 15815
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SECTION 15820

DUCT ACCESSORIES

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. Manual volume dampers.

2. Turning vanes.

3. Flexible connectors.

4. Flexible ducts.

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, roller marks, stains, 

discolorations, and other imperfections.

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.

2.3 MANUAL VOLUME DAMPERS

A. Standard, Steel, Manual Volume Dampers:

1. Manufacturers: Subject to compliance with requirements, provide products by one of 

the following:
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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.

2. Standard leakage rating.

3. Suitable for horizontal or vertical applications.

4. Frames:

a. Frame: Hat-shaped, 0.094-inch- thick, galvanized sheet steel.

b. Mitered and welded corners.

c. Flanges for attaching to walls and flangeless frames for installing in ducts.

5. Blades:

a. Multiple or single blade.

b. Parallel- or opposed-blade design.

c. Stiffen damper blades for stability.

d. Galvanized-steel, 0.064 inch thick.

6. Blade Axles:  Galvanized steel.

7. Bearings: 

a. Oil-impregnated bronze.

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.

8. Tie Bars and Brackets: Galvanized steel.

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.

2.4 TURNING VANES

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. 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.

http://www.specagent.com/LookUp/?uid=123456821240&mf=04&&mf=95&src=wd
http://www.specagent.com/LookUp/?uid=123456821244&mf=04&&mf=95&src=wd
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http://www.specagent.com/LookUp/?uid=123456812764&mf=04&&mf=95&src=wd
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B. 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."

C. Vane Construction:  Single wall.

2.5 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. 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.

2.6 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. Noninsulated, Flexible Duct: UL 181, Class 1, 2-ply vinyl film supported by helically 

wound, spring-steel wire.

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.

C. Insulated, Flexible Duct: UL 181, Class 1, 2-ply vinyl film supported by helically wound, 

spring-steel wire; fibrous-glass insulation; polyethylene 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:  Comply with ASHRAE/IESNA 90.1.
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D. Flexible Duct Connectors:

1. 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.

2. Non-Clamp Connectors:  Adhesive plus sheet metal screws.

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 volume dampers at points on supply, return, and exhaust systems where branches 

extend from larger ducts.

D. Set dampers to fully open position before testing, adjusting, and balancing.

E. Install test holes at fan inlets and outlets and elsewhere as indicated.

F. Install flexible connectors to connect ducts to equipment.

G. Connect diffusers or light troffer boots to ducts directly or with maximum 60-inch lengths of 

flexible duct clamped or strapped in place.

H. Connect flexible ducts to metal ducts with adhesive plus sheet metal screws.

I. Install duct test holes where required for testing and balancing purposes.

3.2 FIELD QUALITY CONTROL

A. Tests and Inspections:

1. Operate dampers to verify full range of movement.

2. Inspect turning vanes for proper and secure installation.

END OF SECTION 15820
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SECTION 15838

POWER VENTILATORS

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. Ceiling-mounted ventilators. 

2. Propeller fans.

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. 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.
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PART 2 - PRODUCTS

2.1 PROPELLER FANS

A. Basis-of-Design Product: Subject to compliance with requirements, provide product indicated 

on Drawings or comparable product  by one of the following:

1. Acme Engineering & Manufacturing Corp.

2. Carnes Company.

3. Greenheck

4. Loren Cook Company.

5. PennBarry.

6. Twin City Fans

B. Housing: Galvanized-steel sheet with flanged edges and integral orifice ring with baked-enamel 

finish coat applied after assembly.

C. Fan Wheel: Replaceable, cast-aluminum, airfoil blades fastened to cast-aluminum hub; factory 

set pitch angle of blades.

D. Fan Drive: Motor mounted in airstream, factory wired to disconnect switch located on outside 

of fan housing.

E. Fan Drive:

1. Resiliently mounted to housing.

2. Statically and dynamically balanced.

3. Selected for continuous operation at maximum rated fan speed and motor horsepower, 

with final alignment and belt adjustment made after installation.

4. Extend grease fitting to accessible location outside of unit.

5. Service Factor Based on Fan Motor Size: 1.4.

6. Fan Shaft: Turned, ground, and polished steel; keyed to wheel hub.

7. Shaft Bearings: Permanently lubricated, permanently sealed, self-aligning ball bearings.

a. Ball-Bearing Rating Life: ABMA 9, L10 of 100,000 hours.

F. Accessories:

1. Motor operated damper:  Low leak insulated.

2. Motor-Side Back Guard: Galvanized steel, complying with OSHA specifications, 

removable for maintenance.

3. Wall Sleeve: Galvanized steel to match fan and accessory size.

4. Weathershield Hood: Galvanized steel to match fan and accessory size.

5. Weathershield Front Guard: Galvanized steel with expanded metal screen.

6. Variable-Speed Controller: Solid-state control to reduce speed from 100 to 80 percent.

7. Disconnect Switch: Nonfusible type, with thermal-overload protection mounted inside 

fan housing, factory wired through an internal aluminum conduit.

G. Capacities and Characteristics: As scheduled on drawings.

1. Vibration Isolators:

http://www.specagent.com/Lookup?ulid=3478
http://www.specagent.com/Lookup?uid=123456943173
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a. Type:  Elastomeric hangers.

b. Static Deflection:  1 inch.

2. Spark Arrestance Class:  A.

2.2 CEILING-MOUNTED VENTILATORS

A. Basis-of-Design Product: Subject to compliance with requirements, provide product indicated 

on Drawings or comparable product by one of the following:

1. Carnes Company.

2. Greenheck Fan Corporation.

3. Loren Cook Company.

4. PennBarry.

5. Twin City Fan.

PART 3 - EXECUTION

3.1 INSTALLATION

A. Install power ventilators level and plumb.

B. Ceiling Units: Suspend units from structure; use steel wire or metal straps.

C. Install units with clearances for service and maintenance.

D. Label unit according to schedule.

3.2 CONNECTIONS

A. Drawings indicate general arrangement of ducts and duct accessories. Make final duct 

connections with flexible connectors.

B. Install ducts adjacent to power ventilators to allow service and maintenance.

C. Ground equipment according to Section 16060 "Grounding and Bonding."

D. Connect wiring according to Section 16120 "Conductors and Cables."

END OF SECTION 15838
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SECTION 15855

DIFFUSERS, REGISTERS, AND GRILLES

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. Rectangular and square ceiling diffusers.

2. Perforated diffusers.

1.3 ACTION SUBMITTALS

A. Product Data: For each type of product indicated, include the following:

1. Data Sheet: Indicate materials of construction, finish, and mounting details; and 

performance data including throw and drop, static-pressure drop, and noise ratings.

2. Diffuser, Register, and Grille Schedule: Indicate drawing designation, room location, 

quantity, model number, size, and accessories furnished.

PART 2 - PRODUCTS

2.1 CEILING DIFFUSERS

A. Rectangular and Square Ceiling Diffusers:

1. Basis-of-Design Product: Subject to compliance with requirements, provide product 

indicated on Drawings or comparable product by one of the following:

a. Carnes.

b. Krueger.

c. METALAIRE, Inc.

d. Nailor Industries Inc.

e. Price Industries.

f. Titus.

g. Tuttle & Bailey.

B. Perforated Diffuser:

1. Basis-of-Design Product: Subject to compliance with requirements, provide product 

indicated on Drawings or comparable product by one of the following:

a. Carnes.

b. Krueger.

c. METALAIRE, Inc.

d. Nailor Industries Inc.

e. Price Industries.

f. Titus.

g. Tuttle & Bailey.
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C. Fixed Face Grille:

1. Basis-of-Design Product: Subject to compliance with requirements, provide product 

indicated on Drawings or comparable product by one of the following:

a. Carnes.

b. Krueger.

c. METALAIRE, Inc.

d. Nailor Industries Inc.

e. Price Industries.

f. Titus.

g. Tuttle & Bailey.

2.2 SOURCE QUALITY CONTROL

A. Verification of Performance: Rate diffusers, registers, and grilles according to ASHRAE 70, 

"Method of Testing for Rating the Performance of Air Outlets and Inlets."

PART 3 - EXECUTION

3.1 EXAMINATION

A. Examine areas where diffusers, registers, and grilles are to be installed for compliance with 

requirements for installation tolerances and other conditions affecting performance of 

equipment.

B. Proceed with installation only after unsatisfactory conditions have been corrected.

3.2 INSTALLATION

A. Install diffusers, registers, and grilles level and plumb.

B. Ceiling-Mounted Outlets and Inlets: Drawings indicate general arrangement of ducts, 

fittings, and accessories. Air outlet and inlet locations have been indicated to achieve design 

requirements for air volume, noise criteria, airflow pattern, throw, and pressure drop. Make 

final locations where indicated, as much as practical. For units installed in lay-in ceiling 

panels, locate units in the center of panel. Where architectural features or other items conflict 

with installation, notify Architect for a determination of final location.

C. Install diffusers, registers, and grilles with airtight connections to ducts and to allow service 

and maintenance of dampers, air extractors, and fire dampers.

3.3 ADJUSTING

A. After installation, adjust diffusers, registers, and grilles to air patterns indicated, or as 

directed, before starting air balancing.

END OF SECTION 15855

http://www.specagent.com/LookUp/?ulid=3489&mf=04&mf=95&src=wd&mf=95&src=wd
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SECTION 15906

GAS INSTRUMENTS

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. Garage gas detection system:

1. Provide a complete installation of a toxic gas detection system including a main 

control panel, sensors and audible/visual alarm devices. 

2. The system shall include, but not be limited to, the following:

a. Display of toxic gas concentration

b. Ability to modify alarm set points

c. Automatic and manual fan start/stop

d. Display of alarm status

1.3 DEFINITIONS

A. NDIR: Nondispersive infrared.

1.4 ACTION SUBMITTALS

A. Product Data: For each type of product, including the following:

1. Operating characteristics, electrical characteristics, and furnished accessories 

indicating process operating range, accuracy over range, control signal over range, 

default control signal with loss of power, calibration data specific to each unique 

application, electrical power requirements, and limitations of ambient operating 

environment, including temperature and humidity.

2. Installation instructions, including factor affecting performance.

3. Product description with complete technical data, performance curves, product 

specification sheets.

B. Shop Drawings:

1. Include plans, elevations, sections, and details.

2. Include diagrams for power, signal, and control wiring.

3. Number-coded identification system for unique identification of wiring, cable, and 

tubing ends.

1.5 CLOSEOUT SUBMITTALS

A. Operation and Maintenance Data: For gas instruments to include in operation and 

maintenance manuals.
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PART 2 - PRODUCTS

2.1 DETECTORS

A. Manufacturers: Subject to compliance with requirements, provide products by one of the 

following:

1. Honeywell, E3 Point Model E3SM (surface-mount)

2. Engineer pre-approved equal

B. Description:

1. NDIR technology or equivalent technology providing long-term stability and 

reliability.

2. Two-wire, 4-20 mA output signal, linearized to concentration in ppm.

C. Construction:

1. House electronics in an ABS plastic enclosure. Provide equivalent of NEMA 250, 

Type 1 enclosure for wall-mounted space applications.

2. Equip with digital display for continuous indication of carbon-dioxide concentration.

D. Performance:

1. Measurement Range: Zero to 2000 ppm.

2. Accuracy: Within 2 percent of reading, plus or minus 30 ppm.

3. Repeatability: Within 1 percent of full scale.

4. Temperature Dependence: Within 0.05 percent of full scale over an operating range of 

25 to 110 deg F.

5. Long-Term Stability: Within 5 percent of full scale after more than five years.

6. Response Time: Within 60 seconds.

7. Warm-up Time: Within five minutes.

E. Transmitter will be powered by the control panel power supply rated at 24 Vac.  Fully 

addressable gas transmitter must be capable of communicating digitally with controller 

through an RS-485 communication port.  Gas transmitters must be installed in a true daisy 

chain with an end of the line resistor on the last transmitter.  The gas transmitter will 

incorporate an electrochemical cell for toxic gas monitoring and catalytic bead sensor for 

combustible gases.  Unit sensing cell must compensate for variations in relative humidity 

and temperature to maintain high levels of accuracy.

F. When placed in a network configuration the transmitter will be capable of transmitting gas 

concentrations through the controller.  For local activation of fans or louvers (or other 

equipment) an on-board DPDT relay 5 A, 30 Vdc or 250 Vac (resistive load) will be 

activated at programmable set points (and programmable time delays) through the control 

panel. 

G. Transmitter will be capable of operating within relative humidity ranges of 5-95% and 

temperature ranges of -4° F to 104° F  (-20° C to 40° C).

H. Unit will be certified to ANSI/UL 61010-1 label and CAN/CSA-C22.2 No. 61010-1.  

Transmitter must be manufactured in an ISO 9001-2000 production environment. 

I. The transmitter should have a plug-in capability for a gas cartridge with a smart sensor 

capable of self-testing.

http://www.specagent.com/Lookup?ulid=9874
http://www.specagent.com/Lookup?uid=123456944613
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J. For local activation of audible alarms, the transmitter shall have an on-board device able to 

generate an audible output of 85 dBA @ 10 ft (3 m). An LCD display will provide gas 

concentration readings.

K. Provide calibration kit. Turn over to Owner at start of warranty period.

L. Detector alarm levels are to be activated and the unit is to be installed in accordance with the 

following parameters:

M.

TOXIC GASES 1st ALARM

SET POINT

(TLV-TWA)

2nd ALARM

SET POINT

(TLV-STEL)

3rd ALARM

SET POINT

MOUNTING 

HEIGHT

COVERAGE

RADIUS

Carbon Monoxide 

(CO)

25 PPM 200 PPM 225 PPM 5 ft (150 cm)above 

finished floor

50 ft (15 m)

Nitrogen Dioxide 

(NO2)

0.72 PPM 2.0 PPM 9.0 PPM 1 ft (30 cm) from 

ceiling

50 ft (15 m)

Hydrogen Sulphide 

(H22)

10 PPM 15 PPM 20 PPM 1 ft (30 cm) above 

finished floor 

23ft (7m)

Hydrogen (H2) 25% LEL 50% LEL 90% LEL 1 ft (30 cm) from 

ceiling

23ft (7m)

Oxygen (O2) 19.5 % Vol. 22.0 % Vol. 22.5 % Vol. 5 ft (150 cm)above 

finished floor

23ft (7m)

Methane (CH4) 25% LEL 50% LEL 90% LEL 1 ft (30 cm) from 

ceiling

23ft (7m)

Propane (C3H8) 25% LEL 50% LEL 90% LEL 1 ft (30 cm) above 

finished floor

23ft (7m)

Local Building Codes recommendations take precedence over these parameters. Coverage can differ 

depending on application

2.2 CONTROLLER

A. Manufacturers: Subject to compliance with requirements, provide products by one of the 

following:

1. Honeywell, VA301C

2. Engineer pre-approved equal

B. The control panel must be capable of communicating digitally with the networked 

transmitters and relay modules through three RS-485 Modbus communication buses.  Each 

communication bus must be capable of accepting a combination of up to 32 addressable 

transmitters, relay modules, or annunciator panels at a maximum distance of 2,000 feet.  The 

power supply shall be 120 Vac.  Provide transformer if 24 VAC required.

C. The controller will manage four internal DPDT relays at fully programmable alarm levels 

(and within programmable time delays) and be capable of activating multiple relay modules 

of eight relays each.  The relay rating will be no lower than 5 A, 30 Vdc or 250 Vac 

(resistive load).

http://www.specagent.com/Lookup?ulid=9874
http://www.specagent.com/Lookup?uid=123456944613
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D. The controller must include a self-test function that allows for the activation/deactivation of 

all the programmed outputs by simulating a continuous 5% increase/decrease value until the 

maximum/minimum value is reached.

E. The controller must include a real-time clock that enables operation of the outputs for a 

specific timeframe.

F. The controller must also include an energy saving feature that allows for output operation on 

alarms set at the max, min or average value of a specific group of transmitters. This feature 

must also allow for the activation of outputs upon a certain number of a specific group (¾, 

½, ⅓ and ¼) of transmitters reaching their alarm levels. A total of 128 groups can be 

assigned.

G. The controller will be capable of communicating with an annunciator panel that can serve as 

a remote display panel in a secondary control room. 

H. The controller will indicate the exact concentration of gas, the gas detected, and the location 

of the sensor by sweeping through the network and displaying the detected levels at each 

point on a graphic LCD display.  

2.3 ACCESSORIES 

A. Strobe and Horn 

1. Manufacturers: Subject to compliance with requirements, provide products by one of 

the following:

a. Honeywell, STACKSTAS FOR 120 VAC

b. Engineer pre-approved equal

2. Strobe & Horn combo unit will be capable of operating within relative humidity 

ranges of 0-100% and temperature ranges of -30° F to 150° F (-35° C to 66° C).  

3. Rating of horn will be no less than 72dB at 10 feet.  Intensity of light will be no less 

than 40W and will flash at a frequency of 1 per second.  

4. Unit will be certified by CSA. Honeywell Analytics.

PART 3 - EXECUTION

3.1 EXAMINATION

A. Examine substrates and conditions, with Installer present, for compliance with requirements 

for installation tolerances and other conditions affecting performance of the Work.

B. Examine roughing-in for instruments installed in piping to verify actual locations of 

connections before installation.

C. Prepare written report, endorsed by Installer, listing conditions detrimental to performance.

D. Proceed with installation only after unsatisfactory conditions have been corrected.

http://www.specagent.com/Lookup?ulid=9874
http://www.specagent.com/Lookup?uid=123456944613
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3.2 INSTALLATION, GENERAL

A. Install hazardous gas monitoring equipment including sensors, audible alarms, control panels 

as shown on Contract Drawings, and as recommended by manufacturer of equipment, and as 

required by authorities having jurisdiction.

B. Install conduit and wiring from sensors to control panel and to the fan starters/motor 

operated dampers as recommended by manufacturer of equipment.

C. Refer to 4/M-200 for gas detection system sequence of operations.

D. Furnish and install products required to satisfy more stringent of all requirements indicated.

E. Install products level, plumb, parallel, and perpendicular with building construction.

F. Properly support instruments, tubing, piping, wiring, and conduit to comply with 

requirements indicated. Brace all products to prevent lateral movement and sway or a break 

in attachment when subjected to seismic loads.

G. Fastening Hardware:

1. Stillson wrenches, pliers, and other tools that cause injury to or mar surfaces of rods, 

nuts, and other parts are prohibited for work of assembling and tightening nuts.

2. Tighten bolts and nuts firmly and uniformly. Do not overstress threads by using 

excessive force or oversized wrenches.

3. Lubricate threads of bolts, nuts, and screws with graphite and oil before assembly.

H. Install products in locations that are accessible and that permit calibration and maintenance 

from floor, equipment platforms, or catwalks. Where ladders are required for Owner's 

access, confirm unrestricted ladder placement is possible under occupied condition.

3.3 ELECTRICAL POWER

A. Furnish and install electrical power to products requiring electrical connections.

B. Furnish and install circuit breakers. Comply with requirements in Section 16410 "Enclosed 

Switches and Circuit Breakers."

C. Furnish and install power wiring. Comply with requirements in Section 16120 "Conductors 

and Cables."

D. Furnish and install raceways. Comply with requirements in Section 16130 "Raceways and 

Boxes."

3.4 INSTRUMENTS, GENERAL INSTALLATION REQUIREMENTS

A. Mounting Location:

1. Install transmitters for gas associated with individual air-handling units and associated 

connected ductwork and piping near air-handlings units co-located in air-handling unit 

system control panel, to provide service personnel a single and convenient location for 

inspection and service.
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2. Install gas switches and transmitters for indoor applications in mechanical equipment 

rooms. Do not locate in user-occupied space unless indicated specifically on 

Drawings.

3. Mount switches and transmitters not required to be mounted within system control 

panels on walls, floor-supported freestanding pipe stands, or floor-supported structural 

support frames. Use manufacturer's mounting brackets to accommodate field 

mounting. Securely support and brace products to prevent vibration and movement.

B. Mounting Height:

1. Mount instruments in user-occupied space to match mounting height of light switches 

unless otherwise indicated on Drawings. Mounting height shall comply with codes 

and accessibility requirements.

2. Mount switches and transmitters located in mechanical equipment rooms and other 

similar space not subject to code, state, and federal accessibility requirements within a 

range of 42 to 72 inches above the adjacent floor, grade, or service catwalk or 

platform.

a. Make every effort to mount at 60 inches.

3.5 CARBON-MONOXIDE MONITORING SYSTEM

A. Install sample points in monitored area to provide accurate measurement of gas 

concentration.

B. Install exposed sampling points with a finished appearance consistent with other materials in 

space. Submit proposed products to be installed for review and approval.

C. Individually install each sample point to the carbon-monoxide monitoring system.

D. Install tubing in a minimum size of NPS 3/8.

E. Use compression fittings at connections to equipment.

F. Support carbon-monoxide monitoring system from floor or wall. Support floor-mounted 

systems using a structural channel frame. Provide mounting brackets.

3.6 IDENTIFICATION

A. Identify system components, wiring, cabling, and terminals. Each piece of wire, cable, and 

tubing shall have the same designation at each end for operators to determine continuity at 

points of connection. Comply with requirements for identification specified in Section 16075 

"Electrical Identification."

B. Install engraved phenolic nameplate with instrument identification on face.

3.7 CHECKOUT PROCEDURES

A. Check out installed products before continuity tests, leak tests, and calibration.

B. Check instruments for proper location and accessibility.
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C. Check instruments for proper installation on direction of flow, elevation, orientation, 

insertion depth, or other applicable considerations that impact performance.

D. Check instrument tubing for proper isolation, fittings, slope, dirt legs, drains, material, and 

support.

3.8 ADJUSTMENT, CALIBRATION, AND TESTING

A. After installation, test and calibrate equipment to demonstrate operation of functions 

described in sequence of operation by Factory-certified Service Technician. Startup by 

manufacturer’s representative is unacceptable, unless factory trained

B. Description:

1. Calibrate each instrument installed that is not factory calibrated and provided with 

calibration documentation.

2. Provide a written description of proposed field procedures and equipment for 

calibrating each type of instrument. Submit procedures before calibration and 

adjustment.

3. For each analog instrument, perform a three-point calibration test for both linearity 

and accuracy.

4. Equipment and procedures used for calibration shall comply with instrument 

manufacturer's written recommendations.

5. Provide diagnostic and test equipment for calibration and adjustment.

6. Field instruments and equipment used to test and calibrate installed instruments shall 

have an accuracy of at least twice the instrument accuracy being calibrated. For 

example, an installed instrument with an accuracy of 1 percent shall be checked by an 

instrument with an accuracy of 0.5 percent.

7. Calibrate each instrument according to instrument instruction manual supplied by 

manufacturer.

8. If, after calibration, indicated performance cannot be achieved, replace out-of-

tolerance instruments.

9. Comply with field-testing requirements and procedures in ASHRAE Guideline 11, 

"Field Testing of HVAC Control Components," in the absence of specific 

requirements, and to supplement requirements indicated.

C. Analog Signals:

1. Check analog voltage signals using a precision voltage meter at zero, 50, and 100 

percent.

2. Check analog current signals using a precision current meter at zero, 50, and 100 

percent.

3. Check resistance signals for temperature sensors at zero, 50, and 100 percent of 

operating span using a precision-resistant source.

D. Digital Signals:

1. Check digital signals using a jumper wire.

2. Check digital signals using an ohmmeter to test for contact.

E. Meters: Check sensors at zero, 50, and 100 percent of Project design values.

F. Sensors: Check sensors at zero, 50, and 100 percent of Project design values.
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G. Switches: Calibrate switches to make or break contact at set points indicated.

H. Transmitters:

1. Check and calibrate transmitters at zero, 50, and 100 percent of Project design values.

2. Calibrate resistance temperature transmitters at zero, 50, and 100 percent of span 

using a precision-resistance source.

3.9 WARRANTY

A. Limited Warranty

1. If any part of the entire gas detection system proves to be defective in material or 

workmanship within (1) year of project substantial completion, such defective part 

will be repaired or replaced, free of charge, at manufacturer’s discretion. The repair or 

replacement of any such defective part shall be the responsibility of the manufacturer.

3.10 MAINTENANCE SERVICE

A. Maintenance Service: Beginning at Substantial Completion, maintenance service shall 

include 12 months' full maintenance by manufacturer's authorized service representative. 

Include annual preventive maintenance, repair or replacement of worn or defective 

components, cleaning, and adjusting as required for proper operation. Parts and supplies 

shall be manufacturer's authorized replacement parts and supplies.

3.11 DEMONSTRATION

A. Engage a factory-authorized service representative to train Owner's maintenance personnel 

to adjust, operate, and maintain instrumentation and control devices.

B. Coordinate gas instrument demonstration video with operation and maintenance manuals 

and classroom instruction for use by Owner in operating, maintaining, and troubleshooting.

C. Record videos on storage media per owner’s direction.

D. Owner shall have right to make additional copies of video for internal use without paying 

royalties.

END OF SECTION 15906
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SECTION 16060

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. Section includes grounding and bonding systems and equipment.

1.3 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 UL 467 for grounding and bonding materials and equipment.

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. Comply with UL 467 for grounding and bonding materials and equipment.

2.2 CONDUCTORS

A. Insulated Conductors:  Copper wire or cable insulated for 600 V unless otherwise required 

by applicable Code or authorities having jurisdiction.

B. Bare Copper Conductors:

1. Solid Conductors: ASTM B 3.

2. Stranded Conductors: ASTM B 8.

3. Bonding Conductor: No. 4 or No. 6 AWG, stranded conductor.

4. Bonding Jumper: Copper tape, braided conductors terminated with copper ferrules; 1-

5/8 inches wide and 1/16 inch thick.

2.3 CONNECTORS

A. Listed and labeled by an NRTL acceptable to authorities having jurisdiction for applications 

in which used and for specific types, sizes, and combinations of conductors and other items 

connected.

B. Bolted Connectors for Conductors and Pipes: Copper or copper alloy.
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2.4 GROUNDING ELECTRODES

A. Ground Rods:  Copper-clad steel; 3/4 inch by 10 feet.

PART 3 - EXECUTION

3.1 APPLICATIONS

A. Conductors: Install solid conductor for No. 8 AWG and smaller, and stranded conductors for 

No. 6 AWG and larger unless otherwise indicated.

B. Underground Grounding Conductors: Install bare tinned-copper conductor, No. 2/0 AWG 

minimum.

1. Bury at least 24 inches below grade.

C. Conductor Terminations and Connections:

1. Pipe and Equipment Grounding Conductor Terminations: Bolted connectors.

2. Underground Connections: Welded connectors except at test wells and as otherwise 

indicated.

3.2 GROUNDING AT THE SERVICE

A. Equipment grounding conductors and grounding electrode conductors shall be connected to 

the ground bus. Install a main bonding jumper between the neutral and ground buses.

3.3 EQUIPMENT GROUNDING

A. Install insulated equipment grounding conductors with all feeders and branch circuits.

3.4 INSTALLATION

A. Grounding Conductors: Route along shortest and straightest paths possible unless otherwise 

indicated or required by Code. Avoid obstructing access or placing conductors where they 

may be subjected to strain, impact, or damage.

B. Ground Rods: Drive rods until tops are 2 inches below finished floor or final grade unless 

otherwise indicated.

1. Interconnect ground rods with grounding electrode conductor below grade and as 

otherwise indicated. Make connections without exposing steel or damaging coating if 

any.

2. For grounding electrode system, install at least three rods spaced at least one-rod length 

from each other and located at least the same distance from other grounding electrodes, 

and connect to the service grounding electrode conductor.

C. Grounding and Bonding for Piping:

1. Metal Water Service Pipe: Install insulated copper grounding conductors, in conduit, 

from building's main service equipment, or grounding bus, to main metal water 

service entrances to building. Connect grounding conductors to main metal water 

service pipes; use a bolted clamp connector or bolt a lug-type connector to a pipe 

flange by using one of the lug bolts of the flange. Where a dielectric main water fitting 
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is installed, connect grounding conductor on street side of fitting. Bond metal 

grounding conductor conduit or sleeve to conductor at each end.

2. Water Meter Piping: Use braided-type bonding jumpers to electrically bypass water 

meters. Connect to pipe with a bolted connector.

3. Bond each aboveground portion of gas piping system downstream from equipment 

shutoff valve.

D. Concrete-Encased Grounding Electrode (Ufer Ground): Fabricate according to NFPA 70; using 

electrically conductive coated steel reinforcing bars or rods, at least 20 feet long. If reinforcing 

is in multiple pieces, connect together by the usual steel tie wires or exothermic welding to 

create the required length.

3.5 FIELD QUALITY CONTROL

A. Tests and Inspections:

1. After installing grounding system but before permanent electrical circuits have been 

energized, test for compliance with requirements.

2. Inspect physical and mechanical condition. Verify tightness of accessible, bolted, 

electrical connections with a calibrated torque wrench according to manufacturer's 

written instructions.

3. Test completed grounding system at each location where a maximum ground-resistance 

level is specified, at service disconnect enclosure grounding terminal. Make tests at 

ground rods before any conductors are connected.

a. Measure ground resistance no fewer than two full days after last trace of 

precipitation and without soil being moistened by any means other than natural 

drainage or seepage and without chemical treatment or other artificial means of 

reducing natural ground resistance.

b. Perform tests by fall-of-potential method according to IEEE 81.

B. Grounding system will be considered defective if it does not pass tests and inspections.

C. Prepare test and inspection reports.

D. Report measured ground resistances that exceed the following values:

1. Power and Lighting Equipment or System with Capacity of 500 kVA and Less:  10 ohms.

E. Excessive Ground Resistance: If resistance to ground exceeds specified values, notify Architect 

promptly and include recommendations to reduce ground resistance.

END OF SECTION 16060
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 SECTION 16073

HANGERS AND SUPPORTS FOR ELECTRICAL SYSTEMS

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. EMT: Electrical metallic tubing.

B. IMC: Intermediate metal conduit.

C. RMC: Rigid metal conduit.

1.4 QUALITY ASSURANCE

A. Comply with NFPA 70.

1.5 COORDINATION

A. Coordinate size and location of concrete bases. Cast anchor-bolt inserts into bases. Concrete, 

reinforcement, and formwork requirements are specified together with concrete Specifications.

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. Metallic Coatings: Hot-dip galvanized after fabrication and applied according to MFMA-

4.

2. Channel Dimensions: Selected for applicable load criteria.

B. Raceway and Cable Supports: As described in NECA 1 and NECA 101.
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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. Powder-Actuated Fasteners: Threaded-steel stud, for use in hardened portland cement 

concrete, steel, or wood, with tension, shear, and pullout capacities appropriate for 

supported loads and building materials where used.

2. Mechanical-Expansion Anchors: Insert-wedge-type, stainless steel, for use in hardened 

portland cement concrete with tension, shear, and pullout capacities appropriate for 

supported loads and building materials in which used.

3. Concrete Inserts: Steel or malleable-iron, slotted support system units similar to MSS 

Type 18; complying with MFMA-4 or MSS SP-58.

4. Clamps for Attachment to Steel Structural Elements: MSS SP-58, type suitable for 

attached structural element.

5. Through Bolts: Structural type, hex head, and high strength. Comply with ASTM A 325.

6. Toggle Bolts: All-steel springhead type.

7. Hanger Rods: Threaded steel.

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, IMC, and RMC 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.

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
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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 shall be weight of supported 

components plus 200 lb.

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. Instead of expansion anchors, powder-actuated driven threaded studs provided with lock 

washers and nuts may be used in existing standard-weight concrete 4 inches thick or 

greater. Do not use for anchorage to lightweight-aggregate concrete or for slabs less than 

4 inches thick.

6. To Steel:  Welded threaded studs complying with AWS D1.1/D1.1M, with lock washers 

and nuts.

7. To Light Steel: Sheet metal screws.

8. 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 by means 

that meet seismic-restraint strength and anchorage requirements.

E. Drill holes for expansion anchors in concrete at locations and to depths that avoid reinforcing 

bars.

END OF SECTION 16073
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SECTION 16075

ELECTRICAL IDENTIFICATION

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. Identification for conductors.

2. Underground-line warning tape.

3. Warning labels and signs.

4. Equipment identification labels.

1.3 QUALITY ASSURANCE

A. Comply with ANSI A13.1.

B. Comply with NFPA 70.

C. Comply with 29 CFR 1910.144 and 29 CFR 1910.145.

D. Comply with ANSI Z535.4 for safety signs and labels.

E. Adhesive-attached labeling materials, including label stocks, laminating adhesives, and inks 

used by label printers, shall comply with UL 969.

1.4 COORDINATION

A. Coordinate identification names, abbreviations, colors, and other features with requirements 

in other Sections requiring identification applications, Drawings, Shop Drawings, 

manufacturer's wiring diagrams, and the Operation and Maintenance Manual; and with those 

required by codes, standards, and 29 CFR 1910.145. Use consistent designations throughout 

Project.

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.

PART 2 - PRODUCTS

2.1 CONDUCTOR IDENTIFICATION MATERIALS

A. Color-Coding Conductor Tape: Colored, self-adhesive vinyl tape not less than 3 mils thick 

by 1 to 2 inches wide.
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B. Self-Adhesive, Self-Laminating Polyester Labels:  Preprinted, 3-mil- thick flexible label 

with acrylic pressure-sensitive adhesive that provides a clear, weather- and chemical-

resistant, self-laminating, protective shield over the legend. Labels sized to fit the conductor 

diameter such that the clear shield overlaps the entire printed legend.

C. Snap-Around Labels: Slit, pretensioned, flexible, preprinted, color-coded acrylic sleeve, with 

diameter sized to suit diameter of conductor it identifies and to stay in place by gripping 

action.

D. Snap-Around, Color-Coding Bands: Slit, pretensioned, flexible, solid-colored acrylic sleeve 

with diameter sized to suit diameter of conductor it identifies and to stay in place by gripping 

action.

E. Heat-Shrink Preprinted Tubes: Flame-retardant polyolefin tube with machine-printed 

identification label. Sized to suit diameter of and shrinks to fit firmly around conductor it 

identifies. Full shrink recovery at a maximum of 200 deg F. Comply with UL 224.

F. Marker Tapes: Vinyl or vinyl-cloth, self-adhesive wraparound type, with circuit 

identification legend machine printed by thermal transfer or equivalent process.

G. Write-On Tags: Polyester tag, 0.010 inch thick, with corrosion-resistant grommet and cable 

tie for attachment to conductor or cable.

1. Marker for Tags: Permanent, waterproof, black ink marker recommended by tag 

manufacturer.

2. Labels for Tags: Self-adhesive label, machine-printed with permanent, waterproof, 

black ink recommended by printer manufacturer, sized for attachment to tag.

2.2 UNDERGROUND-LINE WARNING TAPE

A. Tape:

1. Recommended by manufacturer for the method of installation and suitable to identify 

and locate underground electrical utility lines.

2. Printing on tape shall be permanent and shall not be damaged by burial operations.

3. Tape material and ink shall be chemically inert, and not subject to degrading when 

exposed to acids, alkalis, and other destructive substances commonly found in soils.

B. Color and Printing:

1. Comply with ANSI Z535.1 through ANSI Z535.5.

2. Inscriptions for Red-Colored Tapes: ELECTRIC LINE

2.3 WARNING LABELS AND SIGNS

A. Comply with NFPA 70 and 29 CFR 1910.145.

B. Self-Adhesive Warning Labels: Factory-printed, multicolor, pressure-sensitive adhesive 

labels, configured for display on front cover, door, or other access to equipment unless 

otherwise indicated.
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2.4 INSTRUCTION SIGNS

A. Adhesive Film Label: Machine printed, in black, by thermal transfer or equivalent process. 

Minimum letter height shall be 3/8 inch.

PART 3 - EXECUTION

3.1 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. Attach signs and plastic labels that are not self-adhesive type with mechanical fasteners 

appropriate to the location and substrate.

F. Underground-Line Warning Tape: During backfilling of trenches install continuous 

underground-line warning tape directly above line at 6 to 8 inches below finished grade. Use 

multiple tapes where width of multiple lines installed in a common trench exceeds 16 inches 

overall.

3.2 IDENTIFICATION SCHEDULE

A. Accessible Raceways and Cables within Buildings: Identify the covers of each junction and 

pull box of the following systems with self-adhesive vinyl labels with the wiring system 

legend and system voltage.

B. Power-Circuit Conductor Identification, 600 V or Less: For conductors in vaults, pull and 

junction boxes, manholes, and handholes, use color-coding conductor tape to identify the 

phase.

1. Color-Coding for Phase Identification, 600 V or Less: Use colors listed below for 

ungrounded feeder and branch-circuit conductors.

a. Color shall be factory applied or field applied for sizes larger than No. 8 AWG, 

if authorities having jurisdiction permit.

b. Colors for 208/120-V Circuits:

1) Phase A: Black.

2) Phase B: Red.

3) Phase C: Blue.

c. 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. Locate bands to avoid obscuring factory cable markings.

C. Install instructional sign including the color-code for grounded and ungrounded conductors 

using adhesive-film-type labels.
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D. Locations of Underground Lines: Identify with underground-line warning tape for power, 

lighting, communication, and control wiring and optical fiber cable.

1. Install underground-line warning tape for both direct-buried cables and cables in 

raceway.

E. Warning Labels for Indoor Cabinets, Boxes, and Enclosures for Power and Lighting:  Self-

adhesive warning labels.

1. Comply with 29 CFR 1910.145.

2. Identify system voltage with black letters on an orange background.

3. Apply to exterior of door, cover, or other access.

4. For equipment with multiple power or control sources, apply to door or cover of 

equipment including, but not limited to, the following:

a. Power transfer switches.

b. Controls with external control power connections.

F. Operating Instruction Signs: Install instruction signs to facilitate proper operation and 

maintenance of electrical systems and items to which they connect. Install instruction signs 

with approved legend where instructions are needed for system or equipment operation.

END OF SECTION 16075
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SECTION 16120

CONDUCTORS AND 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. Building wires and cables rated 600 V and less.

2. Connectors, splices, and terminations rated 600 V and less.

PART 2 - PRODUCTS

2.1 CONDUCTORS AND CABLES

A.  Copper Conductors: Comply with NEMA WC 70/ICEA S-95-658.

B. Conductor Insulation: Comply with NEMA WC 70/ICEA S-95-658 for Type THHN-2-

THWN-2.

C. Multiconductor Cable: Comply with NEMA WC 70/ICEA S-95-658 for metal-clad cable, 

Type MC with ground wire.

2.2 CONNECTORS AND SPLICES

A. Description: Factory-fabricated connectors and splices of size, ampacity rating, material, 

type, and class for application and service indicated.

2.3 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. Comply with NFPA 70.

PART 3 - EXECUTION

3.1 CONDUCTOR MATERIAL APPLICATIONS

A. Feeders:  Copper. Solid for No. 10 AWG and smaller; stranded for No. 8 AWG and larger.

B. Branch Circuits: Copper. Solid for No. 10 AWG and smaller; stranded for No. 8 AWG and 

larger.
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3.2 CONDUCTOR INSULATION AND MULTICONDUCTOR CABLE APPLICATIONS AND 

WIRING METHODS

A. Exposed Feeders:  Type THHN-2-THWN-2, single conductors in raceway.

B. Feeders Concealed in Ceilings, Walls, Partitions, and Crawlspaces:  Type THHN-2-THWN-

2, single conductors in raceway.

C. Exposed Branch Circuits, Including in Crawlspaces:  Type THHN-2-THWN-2, single 

conductors in raceway.

D. Branch Circuits Concealed in Ceilings, Walls, and Partitions:  Type THHN-2-THWN-2, 

single conductors in raceway.

E. Branch Circuits Concealed in Concrete, below Slabs-on-Grade, and Underground:  

Type THHN-2-THWN-2, single conductors in raceway.

3.3 INSTALLATION OF CONDUCTORS AND CABLES

A. Conceal cables in finished walls, ceilings, and floors unless otherwise indicated.

B. Complete raceway installation between conductor and cable termination points according to 

Section 16130 "Raceways and Boxes" prior to pulling conductors and cables.

C. 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.

D. Use pulling means, including fish tape, cable, rope, and basket-weave wire/cable grips, that 

will not damage cables or raceway.

E. Install exposed cables parallel and perpendicular to surfaces of exposed structural members, 

and follow surface contours where possible.

F. Support cables according to Section 16073 "Hangers and Supports for Electrical Systems."

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-486B.

B. Make splices, terminations, 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, termination, and tap for aluminum conductors.

C. Wiring at Outlets: Install conductor at each outlet, with at least 6 inches of slack.
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3.5 IDENTIFICATION

A. Identify and color-code conductors and cables according to Section 16075 "Electrical 

Identification."

B. Identify each spare conductor at each end with identity number and location of other end of 

conductor, and identify as spare conductor.

END OF SECTION 16120
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SECTION 16130

RACEWAYS 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. Section Includes:

1. Metal conduits, tubing, and fittings.

2. Boxes, enclosures, and cabinets.

1.3 DEFINITIONS

A. GRC: Galvanized rigid steel conduit.

B. IMC: Intermediate metal conduit.

PART 2 - PRODUCTS

2.1 METAL CONDUITS, TUBING, AND FITTINGS

A. Listing and Labeling: Metal conduits, tubing, and fittings shall be listed and labeled as 

defined in NFPA 70, by a qualified testing agency, and marked for intended location and 

application.

B. GRC: Comply with ANSI C80.1 and UL 6.

C. IMC: Comply with ANSI C80.6 and UL 1242.

D. EMT: Comply with ANSI C80.3 and UL 797.

E. Fittings for Metal Conduit: Comply with NEMA FB 1 and UL 514B.

1. Fittings for EMT:

a. Material:  die cast.

b. Type:  Setscrew or compression.

F. Joint Compound for IMC, GRC, or ARC: Approved, as defined in NFPA 70, by authorities 

having jurisdiction for use in conduit assemblies, and compounded for use to lubricate and 

protect threaded conduit joints from corrosion and to enhance their conductivity.

2.2 NONMETALLIC CONDUITS, TUBING, AND FITTINGS

A. Listing and Labeling: Nonmetallic conduits, tubing, and fittings shall be listed and labeled as 

defined in NFPA 70, by a qualified testing agency, and marked for intended location and 

application.
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B. RNC:  Type EPC-40-PVC, complying with NEMA TC 2 and UL 651 unless otherwise 

indicated.

C. Fittings for RNC: Comply with NEMA TC 3; match to conduit or tubing type and material.

D. Coilable HDPE: Preassembled with conductors or cables, and complying with 

ASTM D 3485.

E. Solvent cements and adhesive primers shall have a VOC content of 510 and 550 g/L or less, 

respectively, when calculated according to 40 CFR 59, Subpart D (EPA Method 24).

F. Solvent cements and adhesive primers 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."

2.3 METAL WIREWAYS AND AUXILIARY GUTTERS

A. Description: Sheet metal, complying with UL 870 and NEMA 250, Type 1 for interior, Type 3R 

for exterior unless otherwise indicated, and sized according to NFPA 70.

1. Metal wireways installed outdoors shall be listed and labeled as defined in NFPA 70, by a 

qualified testing agency, and marked for intended location and application.

B. Fittings and Accessories: Include covers, 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.

C. Wireway Covers:  Screw-cover type unless otherwise indicated.

D. Finish: Manufacturer's standard enamel finish.

2.4 BOXES, ENCLOSURES, AND CABINETS

A. General Requirements for Boxes, Enclosures, and Cabinets: Boxes, enclosures, and cabinets 

installed in wet locations shall be listed for use in wet locations.

B. Sheet Metal Outlet and Device Boxes: Comply with NEMA OS 1 and UL 514A.

C. Cast-Metal Outlet and Device Boxes: Comply with NEMA FB 1, ferrous alloy, Type FD, 

with gasketed cover.

D. Small Sheet Metal Pull and Junction Boxes: NEMA OS 1.

E. Cast-Metal Access, Pull, and Junction Boxes: Comply with NEMA FB 1 and UL 1773, 

galvanized, cast iron with gasketed cover.

F. Box extensions used to accommodate new building finishes shall be of same material as 

recessed box.

G. Device Box Dimensions:  4 inches square by 2-1/8 inches deep.
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PART 3 - EXECUTION

3.1 RACEWAY APPLICATION

A. Outdoors: Apply raceway products as specified below unless otherwise indicated:

1. Exposed Conduit:  GRC or IMC.

2. Concealed Conduit, Aboveground: GRC or IMC.

3. Underground Conduit: RNC, Type EPC-40-PVC, direct buried.

4. Boxes and Enclosures, Aboveground: NEMA 250, Type 3R.

B. Indoors: Apply raceway products as specified below unless otherwise indicated:

1. Exposed, Not Subject to Physical Damage:  EMT.

2. Exposed, Not Subject to Severe Physical Damage:  EMT.

3. Exposed and Subject to Severe Physical Damage:  GRC or IMC.

4. Concealed in Ceilings and Interior Walls and Partitions:  EMT.

5. Damp or Wet Locations:  GRC or IMC.

6. Boxes and Enclosures: NEMA 250, Type 1.

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. Comply with NEMA FB 2.10.

2. PVC Externally Coated, Rigid Steel Conduits: Use only fittings listed for use with this 

type of conduit. Patch and seal all joints, nicks, and scrapes in PVC coating after 

installing conduits and fittings. Use sealant recommended by fitting manufacturer and 

apply in thickness and number of coats recommended by manufacturer.

3. EMT: Use setscrew or compression, cast-metal fittings. Comply with NEMA FB 2.10.

4. Flexible Conduit: Use only fittings listed for use with flexible conduit. Comply with 

NEMA FB 2.20.

E. Do not install aluminum conduits, boxes, or fittings in contact with concrete or earth.

F. Install surface raceways only where indicated on Drawings.

G. Do not install nonmetallic conduit where ambient temperature exceeds 120 deg F.

3.2 INSTALLATION

A. Comply with NECA 1 and NECA 101 for installation requirements except where 

requirements on Drawings or in this article are stricter. Comply with NECA 102 for 

aluminum conduits. Comply with NFPA 70 limitations for types of raceways allowed in 

specific occupancies and number of floors.

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. Comply with requirements in Section 16073 "Hangers and Supports for Electrical Systems" 

for hangers and supports.
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E. Arrange stub-ups so curved portions of bends are not visible above finished slab.

F. Install no more than the equivalent of three 90-degree bends in any conduit run except for 

control wiring conduits, for which fewer bends are allowed. Support within 12 inches of 

changes in direction.

G. Conceal conduit and EMT within finished walls, ceilings, and floors unless otherwise 

indicated. Install conduits parallel or perpendicular to building lines.

H. Support conduit within 12 inches of enclosures to which attached.

I. Threaded Conduit Joints, Exposed to Wet, Damp, Corrosive, or Outdoor Conditions: Apply 

listed compound to threads of raceway and fittings before making up joints. Follow 

compound manufacturer's written instructions.

J. Raceway Terminations at Locations Subject to Moisture or Vibration: Use insulating 

bushings to protect conductors including conductors smaller than No. 4 AWG.

K. Terminate threaded conduits into threaded hubs or with locknuts on inside and outside of 

boxes or cabinets. Install bushings on conduits up to 1-1/4-inch trade size and insulated 

throat metal bushings on 1-1/2-inch trade size and larger conduits terminated with locknuts. 

Install insulated throat metal grounding bushings on service conduits.

L. Install raceways square to the enclosure and terminate at enclosures with locknuts. Install 

locknuts hand tight plus 1/4 turn more.

M. Do not rely on locknuts to penetrate nonconductive coatings on enclosures. Remove coatings 

in the locknut area prior to assembling conduit to enclosure to assure a continuous ground 

path.

N. Cut conduit perpendicular to the length. For conduits 2-inch trade size and larger, use roll 

cutter or a guide to make cut straight and perpendicular to the length.

O. Comply with manufacturer's written instructions for solvent welding RNC and fittings.

P. Flexible Conduit Connections: Comply with NEMA RV 3. Use a maximum of 72 inches of 

flexible conduit for recessed and semirecessed luminaires, equipment subject to vibration, 

noise transmission, or movement; and for transformers and motors.

1. Use LFMC in damp or wet locations subject to severe physical damage.

2. Use LFMC or LFNC in damp or wet locations not subject to severe physical damage.

Q. Mount boxes at heights indicated on Drawings. If mounting heights of boxes are not 

individually indicated, give priority to ADA requirements. Install boxes with height 

measured to center of box unless otherwise indicated.

R. Horizontally separate boxes mounted on opposite sides of walls so they are not in the same 

vertical channel.

S. Locate boxes so that cover or plate will not span different building finishes.
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T. Support boxes of three gangs or more from more than one side by spanning two framing 

members or mounting on brackets specifically designed for the purpose.

U. Fasten junction and pull boxes to or support from building structure. Do not support boxes 

by conduits.

3.3 INSTALLATION OF UNDERGROUND CONDUIT

A. Direct-Buried Conduit:

1. Excavate trench bottom to provide firm and uniform support for conduit. 

2. After installing conduit, backfill and compact. Start at tie-in point, and work toward 

end of conduit run, leaving conduit at end of run free to move with expansion and 

contraction as temperature changes during this process. Firmly hand tamp backfill 

around conduit to provide maximum supporting strength. After placing controlled 

backfill to within 12 inches of finished grade, make final conduit connection at end of 

run and complete backfilling with normal compaction.

3. Install manufactured duct elbows for stub-ups at poles and equipment and at building 

entrances through floor unless otherwise indicated. Encase elbows for stub-up ducts 

throughout length of elbow.

4. Install manufactured rigid steel conduit elbows for stub-ups at poles and equipment 

and at building entrances through floor.

a. Couple steel conduits to ducts with adapters designed for this purpose, and 

encase coupling with 3 inches of concrete for a minimum of 12 inches on each 

side of the coupling.

b. For stub-ups at equipment mounted on outdoor concrete bases and where 

conduits penetrate building foundations, extend steel conduit horizontally a 

minimum of 60 inches from edge of foundation or equipment base. Install 

insulated grounding bushings on terminations at equipment.

5. Underground Warning Tape: Comply with requirements in Section 16075 "Electrical 

Identification."

3.4 PROTECTION

A. Protect coatings, finishes, and cabinets from damage and deterioration.

1. Repair damage to galvanized finishes with zinc-rich paint recommended by 

manufacturer.

END OF SECTION 16130
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SECTION 16140

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. Section Includes:

1. Receptacles, receptacles with integral GFCI, and associated device plates.

2. Snap switches.

1.3 DEFINITIONS

A. EMI: Electromagnetic interference.

B. GFCI: Ground-fault circuit interrupter.

C. Pigtail: Short lead used to connect a device to a branch-circuit conductor.

1.4 ACTION SUBMITTALS

A. Product Data: For each type of product.

B. Shop Drawings: List of legends and description of materials and process used for 

premarking wall plates.

PART 2 - PRODUCTS

2.1 MANUFACTURERS

A. Manufacturers' Names: Shortened versions (shown in parentheses) of the following 

manufacturers' names are used in other Part 2 articles:

1. Cooper Wiring Devices; Division of Cooper Industries, Inc. (Cooper).

2. Hubbell Incorporated; Wiring Device-Kellems (Hubbell).

3. Leviton Mfg. Company Inc. (Leviton).

4. Pass & Seymour/Legrand (Pass & Seymour).

B. Source Limitations: Obtain each type of wiring device and associated wall plate from single 

source from single manufacturer.

2.2 GENERAL WIRING-DEVICE REQUIREMENTS

A. Wiring Devices, Components, and Accessories: Listed and labeled as defined in NFPA 70, 

by a qualified testing agency, and marked for intended location and application.

http://www.specagent.com/LookUp/?ulid=2075&mf=04&mf=95&src=wd&mf=95&src=wd
http://www.specagent.com/LookUp/?uid=123456818081&mf=95&src=wd
http://www.specagent.com/LookUp/?uid=123456818082&mf=95&src=wd
http://www.specagent.com/LookUp/?uid=123456803147&mf=95&src=wd
http://www.specagent.com/LookUp/?uid=123456803148&mf=95&src=wd
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B. Comply with NFPA 70.

C. Devices that are manufactured for use with modular plug-in connectors may be substituted 

under the following conditions:

1. Connectors shall comply with UL 2459 and shall be made with stranding building 

wire.

2. Devices shall comply with the requirements in this Section.

2.3 STRAIGHT-BLADE RECEPTACLES

A. Convenience Receptacles, 125 V, 20 A: Comply with NEMA WD 1, NEMA WD 6 

Configuration 5-20R, UL 498, and FS W-C-596.

1. Products: Subject to compliance with requirements, provide one of the following:

a. Cooper; 5351 (single), CR5362 (duplex).

b. Hubbell; HBL5351 (single), HBL5352 (duplex).

c. Leviton; 5891 (single), 5352 (duplex).

d. Pass & Seymour; 5361 (single), 5362 (duplex).

2.4 GFCI RECEPTACLES

A. General Description:

1. Straight blade, feed-through type.

2. Comply with NEMA WD 1, NEMA WD 6, UL 498, UL 943 Class A, and FS W-C-

596.

3. Include indicator light that shows when the GFCI has malfunctioned and no longer 

provides proper GFCI protection.

B. Duplex GFCI Convenience Receptacles, 125 V, 20 A:

1. Products: Subject to compliance with requirements, provide one of the following:

a. Cooper; VGF20.

b. Hubbell; GFR5352L.

c. Pass & Seymour; 2095.

d. Leviton; 7590.

2.5 TOGGLE SWITCHES

A. Comply with NEMA WD 1, UL 20, and FS W-S-896.

B. Switches, 120/277 V, 20 A:

1. Products: Subject to compliance with requirements, provide one of the following:

1) Single Pole:

a) Cooper; AH1221.

b) Hubbell; HBL1221.

c) Leviton; 1221-2.

d) Pass & Seymour; CSB20AC1.

2) Three Way:

a) Cooper; AH1223.

b) Hubbell; HBL1223.

c) Leviton; 1223-2.

d) Pass & Seymour; CSB20AC3.

http://www.specagent.com/LookUp/?ulid=2079&mf=04&mf=95&src=wd&mf=95&src=wd
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2.1 WALL PLATES

A. Single and combination types shall match corresponding wiring devices.

1. Plate-Securing Screws: Metal with head color to match plate finish.

2. Material for Finished Spaces:  Smooth, white high-impact thermoplastic.

3. Material for Unfinished Spaces (Garage):  0.035-inch- (1-mm-) thick, satin-finished, 

Type 302 stainless steel.

4. Material for Damp Locations:  Cast aluminum with spring-loaded lift cover, and listed 

and labeled for use in wet and damp locations.

2.2 FINISHES

A. Device Color:

1. Wiring Devices Connected to Normal Power System:  

a. Finished Spaces

1) White unless otherwise indicated or required by NFPA 70 or device 

listing.

b. Unfinished Spaces (Garage) and Damp Locations

1) Grey unless otherwise indicated or required by NFPA 70 or device 

listing.

PART 3 - EXECUTION

3.1 INSTALLATION

A. Comply with NECA 1, including mounting heights listed in that standard, unless otherwise 

indicated.

B. Coordination with Other Trades:

1. Protect installed devices and their boxes. 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 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 right 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.
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c. Pigtailing existing conductors is permitted, provided the outlet box is large 

enough.

D. Device Installation:

1. Replace devices that have been in temporary use during construction and that 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, two-thirds to three-fourths of the way around terminal 

screw.

6. Use a torque screwdriver when a torque is recommended or required by 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 down, 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, multigang wall plates.

H. Adjust locations of floor service outlets and service poles to suit arrangement of partitions 

and furnishings.

3.2 GFCI RECEPTACLES

A. Install non-feed-through-type GFCI receptacles where protection of downstream receptacles 

is not required.

3.3 IDENTIFICATION

A. Comply with Section 16075 "Electrical Identification."

B. Identify each receptacle with panelboard identification and circuit number. Use hot, 

stamped, or engraved machine printing with black-filled lettering on face of plate, and 

durable wire markers or tags inside outlet boxes.
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3.4 FIELD QUALITY CONTROL

A. 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 

unacceptable.

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. 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 and replace with 

new ones, and retest as specified above.

B. Wiring device will be considered defective if it does not pass tests and inspections.

END OF SECTION 16140
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SECTION 16145

LIGHTING CONTROL 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. Section Includes:

1. Indoor occupancy sensors.

1.3 ACTION SUBMITTALS

A. Product Data: For each type of product.

B. Shop Drawings: Show installation details for occupancy and light-level sensors.

1. Interconnection diagrams showing field-installed wiring.

2. Include diagrams for power, signal, and control wiring.

PART 2 - PRODUCTS

2.1 INDOOR OCCUPANCY SENSORS

A. Manufacturers: Subject to compliance with requirements, provide products by the following:

1. As identified in lighting controls schedules on construction drawings. 

B. General Requirements for Sensors: Wall- or ceiling-mounted, solid-state indoor occupancy 

sensors with a separate power pack.

1. Listed and labeled as defined in NFPA 70, by a qualified testing agency, and marked 

for intended location and application.

2. Operation: Unless otherwise indicated, turn lights on when coverage area is occupied, 

and turn them off when unoccupied; with a time delay for turning lights off, adjustable 

over a minimum range of 1 to 15 minutes.

3. Sensor Output: Contacts rated to operate the connected relay, complying with 

UL 773A. Sensor is powered from the power pack.

4. Power Pack: 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. Sensor has 24-V dc, 150-mA, Class 2 

power source, as defined by NFPA 70.

5. 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.

c. Time-Delay and Sensitivity Adjustments: Recessed and concealed behind 

hinged door.
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6. Indicator: Digital display, to show when motion is detected during testing and normal 

operation of sensor.

7. Bypass Switch: Override the "on" function in case of sensor failure.

8. Automatic Light-Level Sensor: Adjustable from 2 to 200 fc; turn lights off when 

selected lighting level is present.

C. Ultrasonic Type: Ceiling mounted; detect occupants in coverage area through pattern 

changes of reflected ultrasonic energy .

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.

D. Dual-Technology Type: Ceiling mounted; detect occupants in coverage area using PIR and 

ultrasonic detection methods. The particular technology or combination of technologies that 

control on-off functions is selectable in the field by operating controls on unit.

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 

horizontal or a vertical manner at an approximate speed of 12 inches/s.

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 SWITCHBOX-MOUNTED OCCUPANCY SENSORS

A. Manufacturers: Subject to compliance with requirements, provide products by the following:

1. Cooper Industries, Inc.

2. Hubbell Building Automation, Inc.

3. Leviton Manufacturing Co., Inc.

4. Sensor Switch, Inc.

5. Watt Stopper.

B. General Requirements for Sensors: Automatic-wall-switch occupancy sensor, suitable for 

mounting in a single gang switchbox.

1. Listed and labeled as defined in NFPA 70, by a qualified testing agency, and marked 

for intended location and application.

2. Operating Ambient Conditions: Dry interior conditions, 32 to 120 deg F.

3. Switch Rating: Not less than 800-VA fluorescent at 120 V, 1200-VA fluorescent at 

277 V, and 800-W incandescent.

C. Wall-Switch Sensor:

1. Standard Range: 180-degree field of view, field adjustable from 180 to 40 degrees; 

with a minimum coverage area of 900 sq. ft..

http://www.specagent.com/LookUp/?uid=123456803067&mf=95&src=wd
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http://www.specagent.com/LookUp/?uid=123456803075&mf=95&src=wd
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2. Sensing Technology:  PIR.

3. Switch Type:  SP.

4. Voltage:  Match the circuit voltage.

5. Concealed, field-adjustable, "off" time-delay selector at up to 30 minutes.

6. Concealed "off" time-delay selector at 30 seconds, and 5, 10, and 20 minutes.

2.3 CONDUCTORS AND CABLES

A. Power Wiring to Supply Side of Remote-Control Power Sources: Not smaller than No. 12 

AWG. Comply with requirements in Section 16120 "Conductors and Cables."

B. Classes 2 and 3 Control Cable: Multiconductor cable with stranded-copper conductors not 

smaller than No. 18 AWG. Comply with requirements in Section 16120 "Conductors and 

Cables."

C. Class 1 Control Cable: Multiconductor cable with stranded-copper conductors not smaller 

than No. 18 AWG. Comply with requirements in Section 16120 "Conductors and Cables."

PART 3 - EXECUTION

3.1 SENSOR INSTALLATION

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 systems, and partition assemblies.

B. 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 CONTACTOR INSTALLATION

A. Mount electrically held lighting contactors with elastomeric isolator pads to eliminate 

structure-borne vibration, unless contactors are installed in an enclosure with factory-

installed vibration isolators.

3.3 WIRING INSTALLATION

A. Wiring Method: Comply with Section 16120 "Conductors and Cables." Minimum conduit 

size is 1/2 inch.

B. Wiring within Enclosures: Comply with NECA 1. Separate power-limited and nonpower-

limited conductors according to conductor manufacturer's written instructions.

C. Size conductors according to lighting control device manufacturer's written instructions 

unless otherwise indicated.

D. Splices, Taps, and Terminations: Make connections only on numbered terminal strips in 

junction, pull, and outlet boxes; terminal cabinets; and equipment enclosures.
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3.4 IDENTIFICATION

A. Identify components and power and control wiring according to Section 16075 "Electrical 

Identification."

1. Identify controlled circuits in lighting contactors.

2. Identify circuits or luminaires controlled by photoelectric and occupancy sensors at 

each sensor.

B. Label time switches and contactors with a unique designation.

3.5 FIELD QUALITY CONTROL

A. Perform the following tests and inspections:

1. Operational Test: After installing time switches and sensors, and after electrical 

circuitry has been energized, start units to confirm proper unit operation.

2. Test and adjust controls and safeties. Replace damaged and malfunctioning controls 

and equipment.

B. Lighting control devices will be considered defective if they do not pass tests and 

inspections.

END OF SECTION 16145
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SECTION 16410

ENCLOSED SWITCHES AND CIRCUIT BREAKERS

PART 1 - GENERAL

1.1 RELATED DOCUMENTS

A. Drawings and general provisions of the Contract, including General and Supplementary 

Conditions and other Division 01 Specification Sections, apply to this Section.

1.2 SUMMARY

A. Section Includes:

1. Fusible switches.

2. Non fusible switches.

3. Enclosures.

1.3 ACTION SUBMITTALS

A. Product Data: For each type of enclosed switch, circuit breaker, accessory, and component 

indicated. Include dimensioned elevations, sections, weights, and manufacturers' technical 

data on features, performance, electrical characteristics, ratings, accessories, and finishes.

1. Enclosure types and details for types other than NEMA 250, Type 1.

2. Current and voltage ratings.

3. Short-circuit current ratings (interrupting and withstand, as appropriate).

4. Include evidence of NRTL listing for series rating of installed devices.

5. Detail features, characteristics, ratings, and factory settings of individual overcurrent 

protective devices, accessories, and auxiliary components.

B. 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.

1.4 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. 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 NFPA 70.

1.5 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.
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PART 2 - PRODUCTS

2.1 FUSIBLE SWITCHES

A. Manufacturers: Subject to compliance with requirements, provide products by one of the 

following:

1. Eaton.

2. General Electric Company.

3. Siemens Industry, Inc.

4. Square D; by Schneider Electric.

B. Type HD, Heavy Duty, Single Throw, 240-V ac, 1200 A and Smaller: UL 98 and 

NEMA KS 1, horsepower rated, with clips or bolt pads to accommodate indicated fuses, 

lockable handle with capability to accept three padlocks, and interlocked with cover in 

closed position.

C. 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.

3. Service-Rated Switches: Labeled for use as service equipment.

2.2 NONFUSIBLE SWITCHES

A. Manufacturers: Subject to compliance with requirements, provide products by one of the 

following:

1. Eaton.

2. General Electric Company.

3. Siemens Industry, Inc.

4. Square D; by Schneider Electric.

B. Type HD, Heavy Duty, Single Throw, 240-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.

C. 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.

2.3 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.

http://www.specagent.com/Lookup?ulid=2151
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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. Comply with mounting and anchoring requirements specified in Section 16074 "Seismic 

Controls for Electrical Systems."

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 Section 16075 "Electrical Identification."

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. Acceptance Testing Preparation:

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.

C. Enclosed switches and circuit breakers will be considered defective if they do not pass tests 

and inspections.
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3.5 ADJUSTING

A. Adjust moving parts and operable components to function smoothly, and lubricate as 

recommended by manufacturer.

END OF SECTION 16410
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SECTION 16442

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.

3. Disconnecting and overcurrent protective devices.

1.3 ACTION 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, electrical characteristics, ratings, 

and finishes.

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.

1.4 CLOSEOUT SUBMITTALS

A. Operation and Maintenance Data: For panelboards and components to include in emergency, 

operation, and maintenance manuals. In addition to items specified in Section 01782 "Operation 

and Maintenance Data," include the following:

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.

1.5 QUALITY ASSURANCE

A. Source Limitations: Obtain panelboards, overcurrent protective devices, components, and 

accessories from single source from single manufacturer.

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 NEMA PB 1.
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D. Comply with NFPA 70.

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 requirements, and adjacent surfaces. 

Maintain required workspace clearances and required clearances for equipment access doors 

and panels.

PART 2 - PRODUCTS

2.1 GENERAL REQUIREMENTS FOR PANELBOARDS

A. Enclosures:  Surface-mounted cabinets.

1. Rated for environmental conditions at installed location.

a. Indoor Dry and Clean Locations: NEMA 250, Type 1.

b. Outdoor Locations: NEMA 250, Type 3R.

2. Front: Secured to box with concealed trim clamps. For surface-mounted fronts, match 

box dimensions; for flush-mounted fronts, overlap box.

3. Finishes:

a. Panels and Trim:  Steel and galvanized 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:  Same finish as panels and trim.

4. Directory Card: Inside panelboard door, mounted in transparent card holder.

B. Phase, Neutral, and Ground Buses:

1. Material:  Tin-plated aluminum.

2. Equipment Ground Bus: Adequate for feeder and branch-circuit equipment grounding 

conductors; bonded to box.

C. Conductor Connectors: Suitable for use with conductor material and sizes.

1. Material:  Tin-plated aluminum.

2. Main and Neutral Lugs:  Mechanical type.

3. Ground Lugs and Bus-Configured Terminators:  Mechanical type.

D. Service Equipment Label: NRTL labeled for use as service equipment for panelboards or load 

centers with one or more main service disconnecting and overcurrent protective devices.

2.2 Panelboard Short-Circuit Current Rating: Fully rated to interrupt symmetrical short-circuit 

current available at terminals. 

2.3 DISTRIBUTION PANELBOARDS

A. Manufacturers: Subject to compliance with requirements, provide products by one of the 

following:

1. Eaton.

http://www.specagent.com/Lookup?ulid=2037
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2. General Electric Company; GE Energy Management - Electrical Distribution.

3. Siemens Energy.

4. Square D; by Schneider Electric.

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:  Circuit breaker.

E. Branch Overcurrent Protective Devices for Circuit-Breaker Frame Sizes 125 A and Smaller:  

Plug-in 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.

G. Branch Overcurrent Protective Devices: Fused switches.

H. Contactors in Main Bus: NEMA ICS 2, Class A, mechanically held, general-purpose controller, 

with same short-circuit interrupting rating as panelboard.

1. Internal Control-Power Source: Control-power transformer, with fused primary and 

secondary terminals, connected to main bus ahead of contactor connection.

2. External Control-Power Source:  120-V branch circuit.

2.4 LIGHTING AND APPLIANCE BRANCH-CIRCUIT PANELBOARDS

A. Manufacturers: Subject to compliance with requirements, provide products by one of the 

following:

1. Eaton.

2. General Electric Company; GE Energy Management - Electrical Distribution.

3. Siemens Energy.

4. Square D; by Schneider Electric.

B. Panelboards: NEMA PB 1, lighting and appliance branch-circuit type.

C. Branch Overcurrent Protective Devices:  Bolt-on circuit breakers, replaceable without 

disturbing adjacent units.

D. Doors: Concealed hinges; secured with flush latch with tumbler lock; keyed alike.

2.5 DISCONNECTING AND OVERCURRENT PROTECTIVE DEVICES

A. Manufacturers: Subject to compliance with requirements, provide products by one of the 

following:

1. Eaton Electrical Inc.; Cutler-Hammer Business Unit.

http://www.specagent.com/Lookup?uid=123456981188
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2. General Electric Company; GE Consumer & Industrial - Electrical Distribution.

3. Siemens Energy & Automation, Inc.

4. Square D; a brand of Schneider Electric.

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.

2. GFCI Circuit Breakers: Single- and two-pole configurations with Class A ground-fault 

protection (6-mA trip).

3. Molded-Case Circuit-Breaker (MCCB) Features and Accessories:

a. Standard frame sizes, trip ratings, and number of poles.

b. Lugs:  Mechanical style, suitable for number, size, trip ratings, and conductor 

materials.

c. Application Listing: Appropriate for application; Type SWD for switching 

fluorescent lighting loads; Type HID for feeding fluorescent and high-intensity 

discharge (HID) lighting circuits.

d. Handle Padlocking Device: Fixed attachment, for locking circuit-breaker handle in 

on or off position.

e. Handle Clamp: Loose attachment, for holding circuit-breaker handle in on 

position.

PART 3 - EXECUTION

3.1 EXAMINATION

A. Receive, inspect, handle, and store panelboards according to NECA 407.

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.

B. 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.

C. Install filler plates in unused spaces.

D. Arrange conductors in gutters into groups and bundle and wrap with wire ties.

E. Comply with NECA 1.

http://www.specagent.com/LookUp/?uid=123456817999&mf=95&src=wd
http://www.specagent.com/LookUp/?uid=123456803132&mf=95&src=wd
http://www.specagent.com/LookUp/?uid=123456818000&mf=95&src=wd
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3.3 IDENTIFICATION

A. Identify field-installed conductors, interconnecting wiring, and components; provide warning 

signs complying with Section 16075 "Electrical Identification."

B. Create a directory to indicate installed circuit loads; incorporate Owner's final room 

designations. Obtain approval before installing. Use a computer or typewriter to create 

directory; handwritten directories are not acceptable.

C. Panelboard Nameplates: Label each panelboard with a nameplate complying with requirements 

for identification specified in Section 16075 "Electrical Identification."

3.4 ADJUSTING

A. Adjust moving parts and operable component to function smoothly, and lubricate as 

recommended by manufacturer.

END OF SECTION 16442
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SECTION 16511

LED LIGHTING

PART 1 - 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. Interior solid-state luminaires that use LED technology.

2. Lighting fixture supports.

B. Related Requirements:

1. Section 260923"Lighting Control Devices" for automatic control of lighting, 

including time switches, photoelectric relays, occupancy sensors, and multipole 

lighting relays and contactors.

1.3 DEFINITIONS

A. CCT: Correlated color temperature.

B. CRI: Color Rendering Index.

C. Fixture: See "Luminaire."

D. IP: International Protection or Ingress Protection Rating.

E. LED: Light-emitting diode.

F. Lumen: Measured output of lamp and luminaire, or both.

G. Luminaire: Complete lighting unit, including lamp, reflector, and housing.

1.4 ACTION SUBMITTALS

A. Product Data: For each type of product.

1. Arrange in order of luminaire designation.

2. Include data on features, accessories, and finishes.

3. Include physical description and dimensions of luminaires.

4. Include emergency lighting units, including batteries and chargers.

5. Include life, output (lumens, CCT, and CRI), and energy efficiency data.

6. Photometric data and adjustment factors based on laboratory tests, complying with 

IESNA Lighting Measurements Testing and Calculation Guides, of each lighting 
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fixture type. The adjustment factors shall be for lamps and accessories identical to 

those indicated for the lighting fixture as applied in this Project.

a. Manufacturers' Certified Data: Photometric data certified by manufacturer's 

laboratory with a current accreditation under the National Voluntary Laboratory 

Accreditation Program for Energy Efficient Lighting Products.

b. Testing Agency Certified Data: For indicated luminaires, photometric data 

certified by a qualified independent testing agency. Photometric data for 

remaining luminaires shall be certified by manufacturer.

B. Shop Drawings: For nonstandard or custom luminaires.

1. Include plans, elevations, sections, and mounting and attachment details.

2. Include details of luminaire assemblies. Indicate dimensions, weights, loads, required 

clearances, method of field assembly, components, and location and size of each field 

connection.

3. Include diagrams for power, signal, and control wiring.

1.5 CLOSEOUT SUBMITTALS

A. Operation and Maintenance Data: For luminaires and lighting systems to include in 

operation and maintenance manuals.

1. Provide a list of all lamp types used on Project; use ANSI and manufacturers' codes.

1.6 QUALITY ASSURANCE

A. Luminaire Photometric Data Testing Laboratory Qualifications: Luminaire manufacturer's 

laboratory that is accredited under the NVLAP 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, accredited under the NVLAP for Energy Efficient 

Lighting Products, and complying with the applicable IES testing standards.

C. Provide luminaires from a single manufacturer for each luminaire type.

D. Each luminaire type shall be binned within a three-step MacAdam Ellipse to ensure color 

consistency among luminaires.

E. Mockups: For interior lighting luminaires in room or module mockups, complete with power 

and control connections.

1. Obtain Architect's approval of luminaires in mockups before starting installations.

2. Maintain mockups during construction in an undisturbed condition as a standard for 

judging the completed Work.

3. Approval of mockups does not constitute approval of deviations from the Contract 

Documents contained in mockups unless Architect specifically approves such 

deviations in writing.

4. Subject to compliance with requirements, approved mockups may become part of the 

completed Work if undisturbed at time of Substantial Completion.
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1.7 DELIVERY, STORAGE, AND HANDLING

A. Protect finishes of exposed surfaces by applying a strippable, temporary protective covering 

before shipping.

1.8 WARRANTY

A. Warranty: Manufacturer and Installer agree to repair or replace components of luminaires 

that fail in materials or workmanship within specified warranty period.

B. Warranty Period:  Five year(s) from date of Substantial Completion.

PART 2 - PRODUCTS

2.1 LUMINAIRE 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. NRTL Compliance: Luminaires for hazardous locations shall be listed and labeled for 

indicated class and division of hazard by an NRTL.

C. FM Global Compliance: Luminaires for hazardous locations shall be listed and labeled for 

indicated class and division of hazard by FM Global.

D. Recessed Fixtures: Comply with NEMA LE 4.

E. Bulb shape complying with ANSI C79.1.

F. Lamp base complying with ANSI C81.61 or IEC 60061-1.

G. CRI of minimum 80. CCT of 4100 K.

H. Rated lamp life of 50,000 hours.

I. Lamps dimmable from 100 percent to 0 percent of maximum light output.

J. Internal driver.

K. Nominal Operating Voltage:  120 V ac.

1. Lens Thickness: At least 0.125 inch minimum unless otherwise indicated.

L. Housings: 

1. Extruded-aluminum housing and heat sink.

2. Clear powder-coat painted finish.

2.2 MATERIALS

A. Metal Parts:

1. Free of burrs and sharp corners and edges.

2. Sheet metal components shall be steel unless otherwise indicated.
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3. Form and support to prevent warping and sagging.

B. Doors, Frames, and Other Internal Access: Smooth operating, free of light leakage under 

operating conditions, and designed to permit relamping without use of tools. Designed to 

prevent doors, frames, lenses, diffusers, and other components from falling accidentally 

during relamping and when secured in operating position.

C. Diffusers and Globes:

1.  prismatic acrylic clear, UV-stabilized acrylic

2. Acrylic Diffusers: One hundred percent virgin acrylic plastic, with high resistance to 

yellowing and other changes due to aging, exposure to heat, and UV radiation.

3. Glass: Annealed crystal glass unless otherwise indicated.

4. Lens Thickness: At least 0.125 inch minimum unless otherwise indicated.

D. Housings: 

1. Extruded-aluminum housing and heat sink.

2. Clear powder-coat painted finish.

E. Factory-Applied Labels: Comply with UL 1598. Include recommended lamps. Locate labels 

where they will be readily visible to service personnel, but not seen from normal viewing 

angles when lamps are in place.

1. Label shall include the following lamp characteristics:

a. "USE ONLY" and include specific lamp type.

b. Lamp diameter, shape, size, wattage, and coating.

c. CCT and CRI for all luminaires.

2.3 METAL FINISHES

A. Variations in finishes are unacceptable in the same piece. Variations in finishes of adjoining 

components are acceptable if they are within the range of approved Samples and if they can 

be and are assembled or installed to minimize contrast.

2.4 LUMINAIRE FIXTURE SUPPORT COMPONENTS

A. Single-Stem Hangers: 1/2-inch steel tubing with swivel ball fittings and ceiling canopy. 

Finish same as luminaire.

B. Wires: ASTM A 641/A 641 M, Class 3, soft temper, zinc-coated steel, 12 gage.

C. Rod Hangers: 3/16-inch minimum diameter, cadmium-plated, threaded steel rod.

D. Hook Hangers: Integrated assembly matched to luminaire, line voltage, and equipment with 

threaded attachment, cord, and locking-type plug.
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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 the 

Work.

B. Examine roughing-in for luminaire to verify actual locations of luminaire and electrical 

connections before fixture installation. Proceed with installation only after unsatisfactory 

conditions have been corrected.

3.2 TEMPORARY LIGHTING

A. If approved by the Architect, use selected permanent luminaires for temporary lighting. 

When construction is sufficiently complete, clean luminaires used for temporary lighting and 

install new lamps.

3.3 INSTALLATION

A. Comply with NECA 1.

B. Install luminaires level, plumb, and square with ceilings and walls unless otherwise 

indicated.

C. Install lamps in each luminaire.

D. Supports:

1. Sized and rated for luminaire weight.

2. Able to maintain luminaire position after cleaning and relamping.

3. Provide support for luminaire without causing deflection of ceiling or wall.

4. Luminaire mounting devices shall be capable of supporting a horizontal force of 100 

percent of luminaire weight and vertical force of 400 percent of luminaire weight.

E. Flush-Mounted Luminaire Support:

1. Secured to outlet box.

2. Attached to ceiling structural members at four points equally spaced around 

circumference of luminaire.

3. Trim ring flush with finished surface.

F. Wall-Mounted Luminaire Support: 

1. Attached to structural members in walls or Attached to a minimum 20 gauge backing 

plate attached to wall structural members.

2. Do not attach luminaires directly to gypsum board.

G. Ceiling-Mounted Luminaire Support:

1. Ceiling mount with two 5/32-inch- diameter aircraft cable supports adjustable to 120 

inches in length.

2. Ceiling mount with pendant mount with 5/32-inch- diameter aircraft cable supports 

adjustable to 120 inches in length.
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3. Ceiling mount with hook mount.

H. Suspended Luminaire Support:

1. Pendants and Rods: Where longer than 48 inches, brace to limit swinging.

2. Stem-Mounted, Single-Unit Luminaires: Suspend with twin-stem hangers. Support 

with approved outlet box and accessories that hold stem and provide damping of 

luminaire oscillations. Support outlet box vertically to building structure using 

approved devices.

3. Continuous Rows of Luminaires: Use tubing or stem for wiring at one point and 

tubing or rod for suspension for each unit length of luminaire chassis, including one at 

each end.

4. Do not use ceiling grid as support for pendant luminaires. Connect support wires or 

rods to building structure.

I. Ceiling-Grid-Mounted Luminaires:

1. Secure to any required outlet box.

2. Secure luminaire to the luminaire opening using approved fasteners in a minimum of 

four locations, spaced near corners of luminaire.

3. Use approved devices and support components to connect luminaire to ceiling grid 

and building structure in a minimum of four locations, spaced near corners of 

luminaire.

J. Comply with requirements in Section 260519 "Low-Voltage Electrical Power Conductors 

and Cables" for wiring connections.

3.4 IDENTIFICATION

A. Identify system components, wiring, cabling, and terminals. Comply with requirements for 

identification specified in Section 260553 "Identification for Electrical Systems."

3.5 FIELD QUALITY CONTROL

A. Perform the following tests and inspections:

1. Operational Test: After installing luminaires, switches, and accessories, and after 

electrical circuitry has been energized, test units to confirm proper operation.

2. Test for Emergency Lighting: Interrupt power supply to demonstrate proper operation. 

Verify transfer from normal power to battery power and retransfer to normal.

B. Luminaire will be considered defective if it does not pass operation tests and inspections.

C. Prepare test and inspection reports.

3.6 STARTUP SERVICE

A. Comply with requirements for startup specified in Section 260943.16 "Addressable-Fixture 

Lighting Controls."

B. Comply with requirements for startup specified in Section 260943.23 "Relay-Based Lighting 

Controls."
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3.7 ADJUSTING

A. Occupancy Adjustments: When requested within 12 months of date of Substantial 

Completion, provide on-site assistance in adjusting the direction of aim of luminaires to suit 

occupied conditions. Make up to two visits to Project during other-than-normal hours for this 

purpose. Some of this work may be required during hours of darkness.

1. During adjustment visits, inspect all luminaires. Replace lamps or luminaires that are 

defective.

2. Parts and supplies shall be manufacturer's authorized replacement parts and supplies.

3. Adjust the aim of luminaires in the presence of the Architect.

END OF SECTION 16511
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	PART 1 -  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:
	B. Related Requirements:

	1.3 DEFINITIONS
	A. CCT: Correlated color temperature.
	B. CRI: Color Rendering Index.
	C. Fixture: See "Luminaire."
	D. IP: International Protection or Ingress Protection Rating.
	E. LED: Light-emitting diode.
	F. Lumen: Measured output of lamp and luminaire, or both.
	G. Luminaire: Complete lighting unit, including lamp, reflector, and housing.

	1.4 ACTION SUBMITTALS
	A. Product Data: For each type of product.
	B. Shop Drawings: For nonstandard or custom luminaires.

	1.5 CLOSEOUT SUBMITTALS
	A. Operation and Maintenance Data: For luminaires and lighting systems to include in operation and maintenance manuals.

	1.6 QUALITY ASSURANCE
	A. Luminaire Photometric Data Testing Laboratory Qualifications: Luminaire manufacturer's laboratory that is accredited under the NVLAP 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, accredited under the NVLAP for Energy Efficient Lighting Products, and complying with the applicable IES testing standards.
	C. Provide luminaires from a single manufacturer for each luminaire type.
	D. Each luminaire type shall be binned within a three-step MacAdam Ellipse to ensure color consistency among luminaires.
	E. Mockups: For interior lighting luminaires in room or module mockups, complete with power and control connections.

	1.7 DELIVERY, STORAGE, AND HANDLING
	A. Protect finishes of exposed surfaces by applying a strippable, temporary protective covering before shipping.

	1.8 WARRANTY
	A. Warranty: Manufacturer and Installer agree to repair or replace components of luminaires that fail in materials or workmanship within specified warranty period.
	B. Warranty Period:  Five year(s) from date of Substantial Completion.


	PART 2 -  PRODUCTS
	2.1 LUMINAIRE 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. NRTL Compliance: Luminaires for hazardous locations shall be listed and labeled for indicated class and division of hazard by an NRTL.
	C. FM Global Compliance: Luminaires for hazardous locations shall be listed and labeled for indicated class and division of hazard by FM Global.
	D. Recessed Fixtures: Comply with NEMA LE 4.
	E. Bulb shape complying with ANSI C79.1.
	F. Lamp base complying with ANSI C81.61 or IEC 60061-1.
	G. CRI of minimum 80. CCT of 4100 K.
	H. Rated lamp life of 50,000 hours.
	I. Lamps dimmable from 100 percent to 0 percent of maximum light output.
	J. Internal driver.
	K. Nominal Operating Voltage:  120 V ac.
	L. Housings:

	2.2 MATERIALS
	A. Metal Parts:
	B. Doors, Frames, and Other Internal Access: Smooth operating, free of light leakage under operating conditions, and designed to permit relamping without use of tools. Designed to prevent doors, frames, lenses, diffusers, and other components from falling accidentally during relamping and when secured in operating position.
	C. Diffusers and Globes:
	D. Housings:
	E. Factory-Applied Labels: Comply with UL 1598. Include recommended lamps. Locate labels where they will be readily visible to service personnel, but not seen from normal viewing angles when lamps are in place.

	2.3 METAL FINISHES
	A. Variations in finishes are unacceptable in the same piece. Variations in finishes of adjoining components are acceptable if they are within the range of approved Samples and if they can be and are assembled or installed to minimize contrast.

	2.4 LUMINAIRE FIXTURE SUPPORT COMPONENTS
	A. Single-Stem Hangers: 1/2-inch steel tubing with swivel ball fittings and ceiling canopy. Finish same as luminaire.
	B. Wires: ASTM A 641/A 641 M, Class 3, soft temper, zinc-coated steel, 12 gage.
	C. Rod Hangers: 3/16-inch minimum diameter, cadmium-plated, threaded steel rod.
	D. Hook Hangers: Integrated assembly matched to luminaire, line voltage, and equipment with threaded attachment, cord, and locking-type plug.


	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 the Work.
	B. Examine roughing-in for luminaire to verify actual locations of luminaire and electrical connections before fixture installation. Proceed with installation only after unsatisfactory conditions have been corrected.

	3.2 TEMPORARY LIGHTING
	A. If approved by the Architect, use selected permanent luminaires for temporary lighting. When construction is sufficiently complete, clean luminaires used for temporary lighting and install new lamps.

	3.3 INSTALLATION
	A. Comply with NECA 1.
	B. Install luminaires level, plumb, and square with ceilings and walls unless otherwise indicated.
	C. Install lamps in each luminaire.
	D. Supports:
	E. Flush-Mounted Luminaire Support:
	F. Wall-Mounted Luminaire Support:
	G. Ceiling-Mounted Luminaire Support:
	H. Suspended Luminaire Support:
	I. Ceiling-Grid-Mounted Luminaires:
	J. Comply with requirements in Section 260519 "Low-Voltage Electrical Power Conductors and Cables" for wiring connections.

	3.4 IDENTIFICATION
	A. Identify system components, wiring, cabling, and terminals. Comply with requirements for identification specified in Section 260553 "Identification for Electrical Systems."

	3.5 FIELD QUALITY CONTROL
	A. Perform the following tests and inspections:
	B. Luminaire will be considered defective if it does not pass operation tests and inspections.
	C. Prepare test and inspection reports.

	3.6 STARTUP SERVICE
	A. Comply with requirements for startup specified in Section 260943.16 "Addressable-Fixture Lighting Controls."
	B. Comply with requirements for startup specified in Section 260943.23 "Relay-Based Lighting Controls."

	3.7 ADJUSTING
	A. Occupancy Adjustments: When requested within 12 months of date of Substantial Completion, provide on-site assistance in adjusting the direction of aim of luminaires to suit occupied conditions. Make up to two visits to Project during other-than-normal hours for this purpose. Some of this work may be required during hours of darkness.
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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:

	1.3 ACTION 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, electrical characteristics, ratings, and finishes.
	B. Shop Drawings: For each panelboard and related equipment.

	1.4 CLOSEOUT SUBMITTALS
	A. Operation and Maintenance Data: For panelboards and components to include in emergency, operation, and maintenance manuals. In addition to items specified in Section 01782 "Operation and Maintenance Data," include the following:

	1.5 QUALITY ASSURANCE
	A. Source Limitations: Obtain panelboards, overcurrent protective devices, components, and accessories from single source from single manufacturer.
	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 NEMA PB 1.
	D. Comply with NFPA 70.

	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 requirements, and adjacent surfaces. Maintain required workspace clearances and required clearances for equipment access doors and panels.


	PART 2 -  PRODUCTS
	2.1 GENERAL REQUIREMENTS FOR PANELBOARDS
	A. Enclosures:  Surface-mounted cabinets.
	B. Phase, Neutral, and Ground Buses:
	C. Conductor Connectors: Suitable for use with conductor material and sizes.
	D. Service Equipment Label: NRTL labeled for use as service equipment for panelboards or load centers with one or more main service disconnecting and overcurrent protective devices.

	2.2 Panelboard Short-Circuit Current Rating: Fully rated to interrupt symmetrical short-circuit current available at terminals.
	2.3 DISTRIBUTION PANELBOARDS
	A. Manufacturers: Subject to compliance with requirements, provide products by one of the following:

	2.4 LIGHTING AND APPLIANCE BRANCH-CIRCUIT PANELBOARDS
	A. Manufacturers: Subject to compliance with requirements, provide products by one of the following:
	B. Panelboards: NEMA PB 1, lighting and appliance branch-circuit type.
	C. Branch Overcurrent Protective Devices:  Bolt-on circuit breakers, replaceable without disturbing adjacent units.
	D. Doors: Concealed hinges; secured with flush latch with tumbler lock; keyed alike.

	2.5 DISCONNECTING AND OVERCURRENT PROTECTIVE DEVICES
	A. Manufacturers: Subject to compliance with requirements, provide products by one of the following:
	B. Molded-Case Circuit Breaker (MCCB): Comply with UL 489, with interrupting capacity to meet available fault currents.


	PART 3 -  EXECUTION
	3.1 EXAMINATION
	A. Receive, inspect, handle, and store panelboards according to NECA 407.
	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.
	B. 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.
	C. Install filler plates in unused spaces.
	D. Arrange conductors in gutters into groups and bundle and wrap with wire ties.
	E. Comply with NECA 1.

	3.3 IDENTIFICATION
	A. Identify field-installed conductors, interconnecting wiring, and components; provide warning signs complying with Section 16075 "Electrical Identification."
	B. Create a directory to indicate installed circuit loads; incorporate Owner's final room designations. Obtain approval before installing. Use a computer or typewriter to create directory; handwritten directories are not acceptable.
	C. Panelboard Nameplates: Label each panelboard with a nameplate complying with requirements for identification specified in Section 16075 "Electrical Identification."

	3.4 ADJUSTING
	A. Adjust moving parts and operable component to function smoothly, and lubricate as recommended by manufacturer.
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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 other Division 01 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. Section Includes:

	1.3 ACTION SUBMITTALS
	A. Product Data: For each type of enclosed switch, circuit breaker, accessory, and component indicated. Include dimensioned elevations, sections, weights, and manufacturers' technical data on features, performance, electrical characteristics, ratings, accessories, and finishes.
	B. Shop Drawings: For enclosed switches and circuit breakers. Include plans, elevations, sections, details, and attachments to other work.

	1.4 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. 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 NFPA 70.

	1.5 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 FUSIBLE SWITCHES
	A. Manufacturers: Subject to compliance with requirements, provide products by one of the following:
	B. Type HD, Heavy Duty, Single Throw, 240-V ac, 1200 A and Smaller: UL 98 and NEMA KS 1, horsepower rated, with clips or bolt pads to accommodate indicated fuses, lockable handle with capability to accept three padlocks, and interlocked with cover in closed position.
	C. Accessories:

	2.2 NONFUSIBLE SWITCHES
	A. Manufacturers: Subject to compliance with requirements, provide products by one of the following:
	B. Type HD, Heavy Duty, Single Throw, 240-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.
	C. Accessories:

	2.3 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.


	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. Comply with mounting and anchoring requirements specified in Section 16074 "Seismic Controls for Electrical Systems."
	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 Section 16075 "Electrical Identification."

	3.4 FIELD QUALITY CONTROL
	A. Acceptance Testing Preparation:
	B. Tests and Inspections:
	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.



	16145 FL - LIGHTING CONTROL DEVICES.pdf
	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 ACTION SUBMITTALS
	A. Product Data: For each type of product.
	B. Shop Drawings: Show installation details for occupancy and light-level sensors.


	PART 2 -  PRODUCTS
	2.1 INDOOR OCCUPANCY SENSORS
	A. Manufacturers: Subject to compliance with requirements, provide products by the following:
	B. General Requirements for Sensors: Wall- or ceiling-mounted, solid-state indoor occupancy sensors with a separate power pack.
	C. Ultrasonic Type: Ceiling mounted; detect occupants in coverage area through pattern changes of reflected ultrasonic energy .
	D. Dual-Technology Type: Ceiling mounted; detect occupants in coverage area using PIR and ultrasonic detection methods. The particular technology or combination of technologies that control on-off functions is selectable in the field by operating controls on unit.

	2.2 SWITCHBOX-MOUNTED OCCUPANCY SENSORS
	A. Manufacturers: Subject to compliance with requirements, provide products by the following:
	B. General Requirements for Sensors: Automatic-wall-switch occupancy sensor, suitable for mounting in a single gang switchbox.
	C. Wall-Switch Sensor:

	2.3 CONDUCTORS AND CABLES
	A. Power Wiring to Supply Side of Remote-Control Power Sources: Not smaller than No. 12 AWG. Comply with requirements in Section 16120 "Conductors and Cables."
	B. Classes 2 and 3 Control Cable: Multiconductor cable with stranded-copper conductors not smaller than No. 18 AWG. Comply with requirements in Section 16120 "Conductors and Cables."
	C. Class 1 Control Cable: Multiconductor cable with stranded-copper conductors not smaller than No. 18 AWG. Comply with requirements in Section 16120 "Conductors and Cables."


	PART 3 -  EXECUTION
	3.1 SENSOR INSTALLATION
	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 systems, and partition assemblies.
	B. 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 CONTACTOR INSTALLATION
	A. Mount electrically held lighting contactors with elastomeric isolator pads to eliminate structure-borne vibration, unless contactors are installed in an enclosure with factory-installed vibration isolators.

	3.3 WIRING INSTALLATION
	A. Wiring Method: Comply with Section 16120 "Conductors and Cables." Minimum conduit size is 1/2 inch.
	B. Wiring within Enclosures: Comply with NECA 1. Separate power-limited and nonpower-limited conductors according to conductor manufacturer's written instructions.
	C. Size conductors according to lighting control device manufacturer's written instructions unless otherwise indicated.
	D. Splices, Taps, and Terminations: Make connections only on numbered terminal strips in junction, pull, and outlet boxes; terminal cabinets; and equipment enclosures.

	3.4 IDENTIFICATION
	A. Identify components and power and control wiring according to Section 16075 "Electrical Identification."
	B. Label time switches and contactors with a unique designation.

	3.5 FIELD QUALITY CONTROL
	A. Perform the following tests and inspections:
	B. Lighting control devices will be considered defective if they do not pass tests and inspections.



	16140 FL - WIRING DEVICES.pdf
	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. EMI: Electromagnetic interference.
	B. GFCI: Ground-fault circuit interrupter.
	C. Pigtail: Short lead used to connect a device to a branch-circuit conductor.

	1.4 ACTION SUBMITTALS
	A. Product Data: For each type of product.
	B. Shop Drawings: List of legends and description of materials and process used for premarking wall plates.


	PART 2 -  PRODUCTS
	2.1 MANUFACTURERS
	A. Manufacturers' Names: Shortened versions (shown in parentheses) of the following manufacturers' names are used in other Part 2 articles:
	B. Source Limitations: Obtain each type of wiring device and associated wall plate from single source from single manufacturer.

	2.2 GENERAL WIRING-DEVICE REQUIREMENTS
	A. Wiring Devices, Components, 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.
	C. Devices that are manufactured for use with modular plug-in connectors may be substituted under the following conditions:

	2.3 STRAIGHT-BLADE RECEPTACLES
	A. Convenience Receptacles, 125 V, 20 A: Comply with NEMA WD 1, NEMA WD 6 Configuration 5-20R, UL 498, and FS W-C-596.

	2.4 GFCI RECEPTACLES
	A. General Description:
	B. Duplex GFCI Convenience Receptacles, 125 V, 20 A:

	2.5 TOGGLE SWITCHES
	A. Comply with NEMA WD 1, UL 20, and FS W-S-896.
	B. Switches, 120/277 V, 20 A:

	2.1 WALL PLATES
	A. Single and combination types shall match corresponding wiring devices.

	2.2 FINISHES
	A. Device Color:


	PART 3 -  EXECUTION
	3.1 INSTALLATION
	A. Comply with NECA 1, including mounting heights listed in that standard, unless otherwise indicated.
	B. Coordination with Other Trades:
	C. Conductors:
	D. Device Installation:
	E. Receptacle Orientation:
	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, multigang wall plates.
	H. Adjust locations of floor service outlets and service poles to suit arrangement of partitions and furnishings.

	3.2 GFCI RECEPTACLES
	A. Install non-feed-through-type GFCI receptacles where protection of downstream receptacles is not required.

	3.3 IDENTIFICATION
	A. Comply with Section 16075 "Electrical Identification."
	B. Identify each receptacle with panelboard identification and circuit number. Use hot, stamped, or engraved machine printing with black-filled lettering on face of plate, and durable wire markers or tags inside outlet boxes.

	3.4 FIELD QUALITY CONTROL
	A. Tests for Convenience Receptacles:
	B. Wiring device will be considered defective if it does not pass tests and inspections.



	16130 FL - RACEWAYS AND BOXES.pdf
	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. GRC: Galvanized rigid steel conduit.
	B. IMC: Intermediate metal conduit.


	PART 2 -  PRODUCTS
	2.1 METAL CONDUITS, TUBING, AND FITTINGS
	A. Listing and Labeling: Metal conduits, tubing, and fittings shall be listed and labeled as defined in NFPA 70, by a qualified testing agency, and marked for intended location and application.
	B. GRC: Comply with ANSI C80.1 and UL 6.
	C. IMC: Comply with ANSI C80.6 and UL 1242.
	D. EMT: Comply with ANSI C80.3 and UL 797.
	E. Fittings for Metal Conduit: Comply with NEMA FB 1 and UL 514B.
	F. Joint Compound for IMC, GRC, or ARC: Approved, as defined in NFPA 70, by authorities having jurisdiction for use in conduit assemblies, and compounded for use to lubricate and protect threaded conduit joints from corrosion and to enhance their conductivity.

	2.2 NONMETALLIC CONDUITS, TUBING, AND FITTINGS
	A. Listing and Labeling: Nonmetallic conduits, tubing, and fittings shall be listed and labeled as defined in NFPA 70, by a qualified testing agency, and marked for intended location and application.
	B. RNC:  Type EPC-40-PVC, complying with NEMA TC 2 and UL 651 unless otherwise indicated.
	C. Fittings for RNC: Comply with NEMA TC 3; match to conduit or tubing type and material.
	D. Coilable HDPE: Preassembled with conductors or cables, and complying with ASTM D 3485.
	E. Solvent cements and adhesive primers shall have a VOC content of 510 and 550 g/L or less, respectively, when calculated according to 40 CFR 59, Subpart D (EPA Method 24).
	F. Solvent cements and adhesive primers 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."

	2.3 METAL WIREWAYS AND AUXILIARY GUTTERS
	A. Description: Sheet metal, complying with UL 870 and NEMA 250, Type 1 for interior, Type 3R for exterior unless otherwise indicated, and sized according to NFPA 70.
	B. Fittings and Accessories: Include covers, 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.
	C. Wireway Covers:  Screw-cover type unless otherwise indicated.
	D. Finish: Manufacturer's standard enamel finish.

	2.4 BOXES, ENCLOSURES, AND CABINETS
	A. General Requirements for Boxes, Enclosures, and Cabinets: Boxes, enclosures, and cabinets installed in wet locations shall be listed for use in wet locations.
	B. Sheet Metal Outlet and Device Boxes: Comply with NEMA OS 1 and UL 514A.
	C. Cast-Metal Outlet and Device Boxes: Comply with NEMA FB 1, ferrous alloy, Type FD, with gasketed cover.
	D. Small Sheet Metal Pull and Junction Boxes: NEMA OS 1.
	E. Cast-Metal Access, Pull, and Junction Boxes: Comply with NEMA FB 1 and UL 1773, galvanized, cast iron with gasketed cover.
	F. Box extensions used to accommodate new building finishes shall be of same material as recessed box.
	G. Device Box Dimensions:  4 inches square by 2-1/8 inches deep.


	PART 3 -  EXECUTION
	3.1 RACEWAY APPLICATION
	A. Outdoors: Apply raceway products as specified below unless otherwise indicated:
	B. Indoors: Apply raceway products as specified below unless otherwise indicated:
	C. Minimum Raceway Size:  3/4-inch trade size.
	D. Raceway Fittings: Compatible with raceways and suitable for use and location.
	E. Do not install aluminum conduits, boxes, or fittings in contact with concrete or earth.
	F. Install surface raceways only where indicated on Drawings.
	G. Do not install nonmetallic conduit where ambient temperature exceeds 120 deg F.

	3.2 INSTALLATION
	A. Comply with NECA 1 and NECA 101 for installation requirements except where requirements on Drawings or in this article are stricter. Comply with NECA 102 for aluminum conduits. Comply with NFPA 70 limitations for types of raceways allowed in specific occupancies and number of floors.
	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. Comply with requirements in Section 16073 "Hangers and Supports for Electrical Systems" for hangers and supports.
	E. Arrange stub-ups so curved portions of bends are not visible above finished slab.
	F. Install no more than the equivalent of three 90-degree bends in any conduit run except for control wiring conduits, for which fewer bends are allowed. Support within 12 inches of changes in direction.
	G. Conceal conduit and EMT within finished walls, ceilings, and floors unless otherwise indicated. Install conduits parallel or perpendicular to building lines.
	H. Support conduit within 12 inches of enclosures to which attached.
	I. Threaded Conduit Joints, Exposed to Wet, Damp, Corrosive, or Outdoor Conditions: Apply listed compound to threads of raceway and fittings before making up joints. Follow compound manufacturer's written instructions.
	J. Raceway Terminations at Locations Subject to Moisture or Vibration: Use insulating bushings to protect conductors including conductors smaller than No. 4 AWG.
	K. Terminate threaded conduits into threaded hubs or with locknuts on inside and outside of boxes or cabinets. Install bushings on conduits up to 1-1/4-inch trade size and insulated throat metal bushings on 1-1/2-inch trade size and larger conduits terminated with locknuts. Install insulated throat metal grounding bushings on service conduits.
	L. Install raceways square to the enclosure and terminate at enclosures with locknuts. Install locknuts hand tight plus 1/4 turn more.
	M. Do not rely on locknuts to penetrate nonconductive coatings on enclosures. Remove coatings in the locknut area prior to assembling conduit to enclosure to assure a continuous ground path.
	N. Cut conduit perpendicular to the length. For conduits 2-inch trade size and larger, use roll cutter or a guide to make cut straight and perpendicular to the length.
	O. Comply with manufacturer's written instructions for solvent welding RNC and fittings.
	P. Flexible Conduit Connections: Comply with NEMA RV 3. Use a maximum of 72 inches of flexible conduit for recessed and semirecessed luminaires, equipment subject to vibration, noise transmission, or movement; and for transformers and motors.
	Q. Mount boxes at heights indicated on Drawings. If mounting heights of boxes are not individually indicated, give priority to ADA requirements. Install boxes with height measured to center of box unless otherwise indicated.
	R. Horizontally separate boxes mounted on opposite sides of walls so they are not in the same vertical channel.
	S. Locate boxes so that cover or plate will not span different building finishes.
	T. Support boxes of three gangs or more from more than one side by spanning two framing members or mounting on brackets specifically designed for the purpose.
	U. Fasten junction and pull boxes to or support from building structure. Do not support boxes by conduits.

	3.3 INSTALLATION OF UNDERGROUND CONDUIT
	A. Direct-Buried Conduit:

	3.4 PROTECTION
	A. Protect coatings, finishes, and cabinets from damage and deterioration.



	16120 FL - CONDUCTORS AND CABLES.pdf
	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:


	PART 2 -  PRODUCTS
	2.1 CONDUCTORS AND CABLES
	A. Copper Conductors: Comply with NEMA WC 70/ICEA S-95-658.
	B. Conductor Insulation: Comply with NEMA WC 70/ICEA S-95-658 for Type THHN-2-THWN-2.
	C. Multiconductor Cable: Comply with NEMA WC 70/ICEA S-95-658 for metal-clad cable, Type MC with ground wire.

	2.2 CONNECTORS AND SPLICES
	A. Description: Factory-fabricated connectors and splices of size, ampacity rating, material, type, and class for application and service indicated.

	2.3 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. Comply with NFPA 70.


	PART 3 -  EXECUTION
	3.1 CONDUCTOR MATERIAL APPLICATIONS
	A. Feeders:  Copper. Solid for No. 10 AWG and smaller; stranded for No. 8 AWG and larger.
	B. Branch Circuits: Copper. Solid for No. 10 AWG and smaller; stranded for No. 8 AWG and larger.

	3.2 CONDUCTOR INSULATION AND MULTICONDUCTOR CABLE APPLICATIONS AND WIRING METHODS
	A. Exposed Feeders:  Type THHN-2-THWN-2, single conductors in raceway.
	B. Feeders Concealed in Ceilings, Walls, Partitions, and Crawlspaces:  Type THHN-2-THWN-2, single conductors in raceway.
	C. Exposed Branch Circuits, Including in Crawlspaces:  Type THHN-2-THWN-2, single conductors in raceway.
	D. Branch Circuits Concealed in Ceilings, Walls, and Partitions:  Type THHN-2-THWN-2, single conductors in raceway.
	E. Branch Circuits Concealed in Concrete, below Slabs-on-Grade, and Underground:  Type THHN-2-THWN-2, single conductors in raceway.

	3.3 INSTALLATION OF CONDUCTORS AND CABLES
	A. Conceal cables in finished walls, ceilings, and floors unless otherwise indicated.
	B. Complete raceway installation between conductor and cable termination points according to Section 16130 "Raceways and Boxes" prior to pulling conductors and cables.
	C. 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.
	D. Use pulling means, including fish tape, cable, rope, and basket-weave wire/cable grips, that will not damage cables or raceway.
	E. Install exposed cables parallel and perpendicular to surfaces of exposed structural members, and follow surface contours where possible.
	F. Support cables according to Section 16073 "Hangers and Supports for Electrical Systems."

	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-486B.
	B. Make splices, terminations, and taps that are compatible with conductor material[ and that possess equivalent or better mechanical strength and insulation ratings than unspliced conductors].
	C. Wiring at Outlets: Install conductor at each outlet, with at least 6 inches of slack.

	3.5 IDENTIFICATION
	A. Identify and color-code conductors and cables according to Section 16075 "Electrical Identification."
	B. Identify each spare conductor at each end with identity number and location of other end of conductor, and identify as spare conductor.



	16075 FL - ELECTRICAL IDENTIFICATION.pdf
	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 QUALITY ASSURANCE
	A. Comply with ANSI A13.1.
	B. Comply with NFPA 70.
	C. Comply with 29 CFR 1910.144 and 29 CFR 1910.145.
	D. Comply with ANSI Z535.4 for safety signs and labels.
	E. Adhesive-attached labeling materials, including label stocks, laminating adhesives, and inks used by label printers, shall comply with UL 969.

	1.4 COORDINATION
	A. Coordinate identification names, abbreviations, colors, and other features with requirements in other Sections requiring identification applications, Drawings, Shop Drawings, manufacturer's wiring diagrams, and the Operation and Maintenance Manual; and with those required by codes, standards, and 29 CFR 1910.145. Use consistent designations throughout Project.
	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.


	PART 2 -  PRODUCTS
	2.1 CONDUCTOR IDENTIFICATION MATERIALS
	A. Color-Coding Conductor Tape: Colored, self-adhesive vinyl tape not less than 3 mils thick by 1 to 2 inches wide.
	B. Self-Adhesive, Self-Laminating Polyester Labels:  Preprinted, 3-mil- thick flexible label with acrylic pressure-sensitive adhesive that provides a clear, weather- and chemical-resistant, self-laminating, protective shield over the legend. Labels sized to fit the conductor diameter such that the clear shield overlaps the entire printed legend.
	C. Snap-Around Labels: Slit, pretensioned, flexible, preprinted, color-coded acrylic sleeve, with diameter sized to suit diameter of conductor it identifies and to stay in place by gripping action.
	D. Snap-Around, Color-Coding Bands: Slit, pretensioned, flexible, solid-colored acrylic sleeve with diameter sized to suit diameter of conductor it identifies and to stay in place by gripping action.
	E. Heat-Shrink Preprinted Tubes: Flame-retardant polyolefin tube with machine-printed identification label. Sized to suit diameter of and shrinks to fit firmly around conductor it identifies. Full shrink recovery at a maximum of 200 deg F. Comply with UL 224.
	F. Marker Tapes: Vinyl or vinyl-cloth, self-adhesive wraparound type, with circuit identification legend machine printed by thermal transfer or equivalent process.
	G. Write-On Tags: Polyester tag, 0.010 inch thick, with corrosion-resistant grommet and cable tie for attachment to conductor or cable.

	2.2 UNDERGROUND-LINE WARNING TAPE
	A. Tape:
	B. Color and Printing:

	2.3 WARNING LABELS AND SIGNS
	A. Comply with NFPA 70 and 29 CFR 1910.145.
	B. Self-Adhesive Warning Labels: Factory-printed, multicolor, pressure-sensitive adhesive labels, configured for display on front cover, door, or other access to equipment unless otherwise indicated.

	2.4 INSTRUCTION SIGNS
	A. Adhesive Film Label: Machine printed, in black, by thermal transfer or equivalent process. Minimum letter height shall be 3/8 inch.


	PART 3 -  EXECUTION
	3.1 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. Attach signs and plastic labels that are not self-adhesive type with mechanical fasteners appropriate to the location and substrate.
	F. Underground-Line Warning Tape: During backfilling of trenches install continuous underground-line warning tape directly above line at 6 to 8 inches below finished grade. Use multiple tapes where width of multiple lines installed in a common trench exceeds 16 inches overall.

	3.2 IDENTIFICATION SCHEDULE
	A. Accessible Raceways and Cables within Buildings: Identify the covers of each junction and pull box of the following systems with self-adhesive vinyl labels with the wiring system legend and system voltage.
	B. Power-Circuit Conductor Identification, 600 V or Less: For conductors in vaults, pull and junction boxes, manholes, and handholes, use color-coding conductor tape to identify the phase.
	C. Install instructional sign including the color-code for grounded and ungrounded conductors using adhesive-film-type labels.
	D. Locations of Underground Lines: Identify with underground-line warning tape for power, lighting, communication, and control wiring and optical fiber cable.
	E. Warning Labels for Indoor Cabinets, Boxes, and Enclosures for Power and Lighting:  Self-adhesive warning labels.
	F. Operating Instruction Signs: Install instruction signs to facilitate proper operation and maintenance of electrical systems and items to which they connect. Install instruction signs with approved legend where instructions are needed for system or equipment operation.
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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 grounding and bonding systems and equipment.

	1.3 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 UL 467 for grounding and bonding materials and equipment.


	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. Comply with UL 467 for grounding and bonding materials and equipment.

	2.2 CONDUCTORS
	A. Insulated Conductors:  Copper wire or cable insulated for 600 V unless otherwise required by applicable Code or authorities having jurisdiction.
	B. Bare Copper Conductors:

	2.3 CONNECTORS
	A. Listed and labeled by an NRTL acceptable to authorities having jurisdiction for applications in which used and for specific types, sizes, and combinations of conductors and other items connected.
	B. Bolted Connectors for Conductors and Pipes: Copper or copper alloy.

	2.4 GROUNDING ELECTRODES
	A. Ground Rods:  Copper-clad steel; 3/4 inch by 10 feet (19 mm by 3 m).


	PART 3 -  EXECUTION
	3.1 APPLICATIONS
	A. Conductors: Install solid conductor for No. 8 AWG and smaller, and stranded conductors for No. 6 AWG and larger unless otherwise indicated.
	B. Underground Grounding Conductors: Install bare tinned-copper conductor, No. 2/0 AWG minimum.
	C. Conductor Terminations and Connections:

	3.2 GROUNDING AT THE SERVICE
	A. Equipment grounding conductors and grounding electrode conductors shall be connected to the ground bus. Install a main bonding jumper between the neutral and ground buses.

	3.3 EQUIPMENT GROUNDING
	A. Install insulated equipment grounding conductors with all feeders and branch circuits.

	3.4 INSTALLATION
	A. Grounding Conductors: Route along shortest and straightest paths possible unless otherwise indicated or required by Code. Avoid obstructing access or placing conductors where they may be subjected to strain, impact, or damage.
	B. Ground Rods: Drive rods until tops are 2 inches (50 mm) below finished floor or final grade unless otherwise indicated.
	C. Grounding and Bonding for Piping:
	D. Concrete-Encased Grounding Electrode (Ufer Ground): Fabricate according to NFPA 70; using electrically conductive coated steel reinforcing bars or rods, at least 20 feet (6.0 m) long. If reinforcing is in multiple pieces, connect together by the usual steel tie wires or exothermic welding to create the required length.

	3.5 FIELD QUALITY CONTROL
	A. Tests and Inspections:
	B. Grounding system will be considered defective if it does not pass tests and inspections.
	C. Prepare test and inspection reports.
	D. Report measured ground resistances that exceed the following values:
	E. Excessive Ground Resistance: If resistance to ground exceeds specified values, notify Architect promptly and include recommendations to reduce ground resistance.
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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. Garage gas detection system:

	1.3 DEFINITIONS
	A. NDIR: Nondispersive infrared.

	1.4 ACTION SUBMITTALS
	A. Product Data: For each type of product, including the following:
	B. Shop Drawings:

	1.5 CLOSEOUT SUBMITTALS
	A. Operation and Maintenance Data: For gas instruments to include in operation and maintenance manuals.


	PART 2 -  PRODUCTS
	2.1 DETECTORS
	A. Manufacturers: Subject to compliance with requirements, provide products by one of the following:
	B. Description:
	C. Construction:
	D. Performance:
	E. Transmitter will be powered by the control panel power supply rated at 24 Vac.  Fully addressable gas transmitter must be capable of communicating digitally with controller through an RS-485 communication port.  Gas transmitters must be installed in a true daisy chain with an end of the line resistor on the last transmitter.  The gas transmitter will incorporate an electrochemical cell for toxic gas monitoring and catalytic bead sensor for combustible gases.  Unit sensing cell must compensate for variations in relative humidity and temperature to maintain high levels of accuracy.
	F. When placed in a network configuration the transmitter will be capable of transmitting gas concentrations through the controller.  For local activation of fans or louvers (or other equipment) an on-board DPDT relay 5 A, 30 Vdc or 250 Vac (resistive load) will be activated at programmable set points (and programmable time delays) through the control panel.
	G. Transmitter will be capable of operating within relative humidity ranges of 5-95% and temperature ranges of -4° F to 104° F  (-20° C to 40° C).
	H. Unit will be certified to ANSI/UL 61010-1 label and CAN/CSA-C22.2 No. 61010-1.  Transmitter must be manufactured in an ISO 9001-2000 production environment.
	I. The transmitter should have a plug-in capability for a gas cartridge with a smart sensor capable of self-testing.
	J. For local activation of audible alarms, the transmitter shall have an on-board device able to generate an audible output of 85 dBA @ 10 ft (3 m). An LCD display will provide gas concentration readings.
	K. Provide calibration kit. Turn over to Owner at start of warranty period.
	L. Detector alarm levels are to be activated and the unit is to be installed in accordance with the following parameters:

	2.2 CONTROLLER
	A. Manufacturers: Subject to compliance with requirements, provide products by one of the following:
	B. The control panel must be capable of communicating digitally with the networked transmitters and relay modules through three RS-485 Modbus communication buses.  Each communication bus must be capable of accepting a combination of up to 32 addressable transmitters, relay modules, or annunciator panels at a maximum distance of 2,000 feet.  The power supply shall be 120 Vac.  Provide transformer if 24 VAC required.
	C. The controller will manage four internal DPDT relays at fully programmable alarm levels (and within programmable time delays) and be capable of activating multiple relay modules of eight relays each.  The relay rating will be no lower than 5 A, 30 Vdc or 250 Vac (resistive load).
	D. The controller must include a self-test function that allows for the activation/deactivation of all the programmed outputs by simulating a continuous 5% increase/decrease value until the maximum/minimum value is reached.
	E. The controller must include a real-time clock that enables operation of the outputs for a specific timeframe.
	F. The controller must also include an energy saving feature that allows for output operation on alarms set at the max, min or average value of a specific group of transmitters. This feature must also allow for the activation of outputs upon a certain number of a specific group (¾, ½, ⅓ and ¼) of transmitters reaching their alarm levels. A total of 128 groups can be assigned.
	G. The controller will be capable of communicating with an annunciator panel that can serve as a remote display panel in a secondary control room.
	H. The controller will indicate the exact concentration of gas, the gas detected, and the location of the sensor by sweeping through the network and displaying the detected levels at each point on a graphic LCD display.

	2.3 ACCESSORIES
	A. Strobe and Horn


	PART 3 -  EXECUTION
	3.1 EXAMINATION
	A. Examine substrates and conditions, with Installer present, for compliance with requirements for installation tolerances and other conditions affecting performance of the Work.
	B. Examine roughing-in for instruments installed in piping to verify actual locations of connections before installation.
	C. Prepare written report, endorsed by Installer, listing conditions detrimental to performance.
	D. Proceed with installation only after unsatisfactory conditions have been corrected.

	3.2 INSTALLATION, GENERAL
	A. Install hazardous gas monitoring equipment including sensors, audible alarms, control panels as shown on Contract Drawings, and as recommended by manufacturer of equipment, and as required by authorities having jurisdiction.
	B. Install conduit and wiring from sensors to control panel and to the fan starters/motor operated dampers as recommended by manufacturer of equipment.
	C. Refer to 4/M-200 for gas detection system sequence of operations.
	D. Furnish and install products required to satisfy more stringent of all requirements indicated.
	E. Install products level, plumb, parallel, and perpendicular with building construction.
	F. Properly support instruments, tubing, piping, wiring, and conduit to comply with requirements indicated. Brace all products to prevent lateral movement and sway or a break in attachment when subjected to seismic loads.
	G. Fastening Hardware:
	H. Install products in locations that are accessible and that permit calibration and maintenance from floor, equipment platforms, or catwalks. Where ladders are required for Owner's access, confirm unrestricted ladder placement is possible under occupied condition.

	3.3 ELECTRICAL POWER
	A. Furnish and install electrical power to products requiring electrical connections.
	B. Furnish and install circuit breakers. Comply with requirements in Section 16410 "Enclosed Switches and Circuit Breakers."
	C. Furnish and install power wiring. Comply with requirements in Section 16120 "Conductors and Cables."
	D. Furnish and install raceways. Comply with requirements in Section 16130 "Raceways and Boxes."

	3.4 INSTRUMENTS, GENERAL INSTALLATION REQUIREMENTS
	A. Mounting Location:
	B. Mounting Height:

	3.5 CARBON-MONOXIDE MONITORING SYSTEM
	A. Install sample points in monitored area to provide accurate measurement of gas concentration.
	B. Install exposed sampling points with a finished appearance consistent with other materials in space. Submit proposed products to be installed for review and approval.
	C. Individually install each sample point to the carbon-monoxide monitoring system.
	D. Install tubing in a minimum size of NPS 3/8.
	E. Use compression fittings at connections to equipment.
	F. Support carbon-monoxide monitoring system from floor or wall. Support floor-mounted systems using a structural channel frame. Provide mounting brackets.

	3.6 IDENTIFICATION
	A. Identify system components, wiring, cabling, and terminals. Each piece of wire, cable, and tubing shall have the same designation at each end for operators to determine continuity at points of connection. Comply with requirements for identification specified in Section 16075 "Electrical Identification."
	B. Install engraved phenolic nameplate with instrument identification on face.

	3.7 CHECKOUT PROCEDURES
	A. Check out installed products before continuity tests, leak tests, and calibration.
	B. Check instruments for proper location and accessibility.
	C. Check instruments for proper installation on direction of flow, elevation, orientation, insertion depth, or other applicable considerations that impact performance.
	D. Check instrument tubing for proper isolation, fittings, slope, dirt legs, drains, material, and support.

	3.8 ADJUSTMENT, CALIBRATION, AND TESTING
	A. After installation, test and calibrate equipment to demonstrate operation of functions described in sequence of operation by Factory-certified Service Technician. Startup by manufacturer’s representative is unacceptable, unless factory trained
	B. Description:
	C. Analog Signals:
	D. Digital Signals:
	E. Meters: Check sensors at zero, 50, and 100 percent of Project design values.
	F. Sensors: Check sensors at zero, 50, and 100 percent of Project design values.
	G. Switches: Calibrate switches to make or break contact at set points indicated.
	H. Transmitters:

	3.9 WARRANTY
	A. Limited Warranty

	3.10 MAINTENANCE SERVICE
	A. Maintenance Service: Beginning at Substantial Completion, maintenance service shall include 12 months' full maintenance by manufacturer's authorized service representative. Include annual preventive maintenance, repair or replacement of worn or defective components, cleaning, and adjusting as required for proper operation. Parts and supplies shall be manufacturer's authorized replacement parts and supplies.

	3.11 DEMONSTRATION
	A. Engage a factory-authorized service representative to train Owner's maintenance personnel to adjust, operate, and maintain instrumentation and control devices.
	B. Coordinate gas instrument demonstration video with operation and maintenance manuals and classroom instruction for use by Owner in operating, maintaining, and troubleshooting.
	C. Record videos on storage media per owner’s direction.
	D. Owner shall have right to make additional copies of video for internal use without paying royalties.



	15855 fl - diffusers, registers and grilles.pdf
	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 ACTION SUBMITTALS
	A. Product Data: For each type of product indicated, include the following:


	PART 2 -  PRODUCTS
	2.1 CEILING DIFFUSERS
	A. Rectangular and Square Ceiling Diffusers:
	B. Perforated Diffuser:
	C. Fixed Face Grille:

	2.2 SOURCE QUALITY CONTROL
	A. Verification of Performance: Rate diffusers, registers, and grilles according to ASHRAE 70, "Method of Testing for Rating the Performance of Air Outlets and Inlets."


	PART 3 -  EXECUTION
	3.1 EXAMINATION
	A. Examine areas where diffusers, registers, and grilles are to be installed for compliance with requirements for installation tolerances and other conditions affecting performance of equipment.
	B. Proceed with installation only after unsatisfactory conditions have been corrected.

	3.2 INSTALLATION
	A. Install diffusers, registers, and grilles level and plumb.
	B. Ceiling-Mounted Outlets and Inlets: Drawings indicate general arrangement of ducts, fittings, and accessories. Air outlet and inlet locations have been indicated to achieve design requirements for air volume, noise criteria, airflow pattern, throw, and pressure drop. Make final locations where indicated, as much as practical. For units installed in lay-in ceiling panels, locate units in the center of panel. Where architectural features or other items conflict with installation, notify Architect for a determination of final location.
	C. Install diffusers, registers, and grilles with airtight connections to ducts and to allow service and maintenance of dampers, air extractors, and fire dampers.

	3.3 ADJUSTING
	A. After installation, adjust diffusers, registers, and grilles to air patterns indicated, or as directed, before starting air balancing.



	15838 fl - power ventilators.pdf
	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 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:
	B. Shop Drawings: Include plans, elevations, sections, details, and attachments to other work.

	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.


	PART 2 -  PRODUCTS
	2.1 PROPELLER FANS
	A. Basis-of-Design Product: Subject to compliance with requirements, provide product indicated on Drawings or comparable product  by one of the following:
	B. Housing: Galvanized-steel sheet with flanged edges and integral orifice ring with baked-enamel finish coat applied after assembly.
	C. Fan Wheel: Replaceable, cast-aluminum, airfoil blades fastened to cast-aluminum hub; factory set pitch angle of blades.
	D. Fan Drive: Motor mounted in airstream, factory wired to disconnect switch located on outside of fan housing.
	E. Fan Drive:
	F. Accessories:
	G. Capacities and Characteristics: As scheduled on drawings.

	2.2 CEILING-MOUNTED VENTILATORS
	A. Basis-of-Design Product: Subject to compliance with requirements, provide product indicated on Drawings or comparable product by one of the following:


	PART 3 -  EXECUTION
	3.1 INSTALLATION
	A. Install power ventilators level and plumb.
	B. Ceiling Units: Suspend units from structure; use steel wire or metal straps.
	C. Install units with clearances for service and maintenance.
	D. Label unit according to schedule.

	3.2 CONNECTIONS
	A. Drawings indicate general arrangement of ducts and duct accessories. Make final duct connections with flexible connectors.
	B. Install ducts adjacent to power ventilators to allow service and maintenance.
	C. Ground equipment according to Section 16060 "Grounding and Bonding."
	D. Connect wiring according to Section 16120 "Conductors and Cables."



	15820 fl - duct accessories.pdf
	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 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, roller marks, stains, discolorations, and other imperfections.

	2.2 MATERIALS
	A. Galvanized Sheet Steel: Comply with ASTM A 653/A 653M.
	B. Reinforcement Shapes and Plates: Galvanized-steel reinforcement where installed on galvanized sheet metal ducts; compatible materials for aluminum and stainless-steel ducts.

	2.3 MANUAL VOLUME DAMPERS
	A. Standard, Steel, Manual Volume Dampers:
	B. Jackshaft:
	C. Damper Hardware:

	2.4 TURNING VANES
	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:
	B. 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."
	C. Vane Construction:  Single wall.

	2.5 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:
	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 (89 mm) wide attached to two strips of 2-3/4-inch- (70-mm-) wide, 0.028-inch- (0.7-mm-) thick, galvanized sheet steel or 0.032-inch- (0.8-mm-) thick aluminum sheets. Provide metal compatible with connected ducts.
	E. Indoor System, Flexible Connector Fabric: Glass fabric double coated with neoprene.

	2.6 FLEXIBLE DUCTS
	A. Manufacturers: Subject to compliance with requirements, provide products by one of the following:
	B. Noninsulated, Flexible Duct: UL 181, Class 1, 2-ply vinyl film supported by helically wound, spring-steel wire.
	C. Insulated, Flexible Duct: UL 181, Class 1, 2-ply vinyl film supported by helically wound, spring-steel wire; fibrous-glass insulation; polyethylene vapor-barrier film.
	D. Flexible Duct Connectors:


	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 volume dampers at points on supply, return, and exhaust systems where branches extend from larger ducts.
	D. Set dampers to fully open position before testing, adjusting, and balancing.
	E. Install test holes at fan inlets and outlets and elsewhere as indicated.
	F. Install flexible connectors to connect ducts to equipment.
	G. Connect diffusers or light troffer boots to ducts directly or with maximum 60-inch (1500-mm) lengths of flexible duct clamped or strapped in place.
	H. Connect flexible ducts to metal ducts with adhesive plus sheet metal screws.
	I. Install duct test holes where required for testing and balancing purposes.

	3.2 FIELD QUALITY CONTROL
	A. Tests and Inspections:



	15815 FL - METAL DUCTS.pdf
	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:
	B. Related Sections:

	1.3 ACTION SUBMITTALS
	A. Shop Drawings:


	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, materials involved, duct-support intervals, and other provisions in SMACNA's "HVAC Duct Construction Standards - Metal and Flexible."
	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, materials involved, duct-support intervals, and other provisions in SMACNA's "HVAC Duct Construction Standards - Metal and Flexible."
	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-pressure class, applicable sealing requirements, materials involved, duct-support intervals, and other provisions in SMACNA's "HVAC Duct Construction Standards - Metal and Flexible."

	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.
	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 involved, duct-support intervals, and other provisions in SMACNA's "HVAC Duct Construction Standards - Metal and Flexible."
	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 involved, duct-support intervals, and other provisions in SMACNA's "HVAC Duct Construction Standards - Metal and Flexible."
	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 requirements, materials involved, duct-support intervals, and other provisions in SMACNA's "HVAC Duct Construction Standards - Metal and Flexible."

	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 free of pitting, seam marks, roller marks, stains, discolorations, and other imperfections.
	B. Galvanized Sheet Steel: Comply with ASTM A 653/A 653M.
	C. Reinforcement Shapes and Plates: ASTM A 36/A 36M, steel plates, shapes, and bars; black and galvanized.
	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. Two-Part Tape Sealing System:
	C. Water-Based Joint and Seam Sealant:
	D. Flanged Joint Sealant: Comply with ASTM C 920.
	E. Flange Gaskets: Butyl rubber, neoprene, or EPDM polymer with polyisobutylene plasticizer.
	F. Round Duct Joint O-Ring Seals:

	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:


	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 for other design considerations. Install duct systems as indicated unless deviations to layout are approved on Shop Drawings and Coordination Drawings.
	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 openings on four sides by at least 1-1/2 inches.
	K. Protect duct interiors from moisture, construction debris and dust, and other foreign materials.

	3.2 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."

	3.3 HANGER AND SUPPORT INSTALLATION
	A. Comply with SMACNA's "HVAC Duct Construction Standards - Metal and Flexible," Chapter 5, "Hangers and Supports."
	B. 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 supports within 24 inches of each elbow and within 48 inches of each branch intersection.
	C. Hangers Exposed to View: Threaded rod and angle or channel supports.
	D. 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.
	E. 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.

	3.4 CONNECTIONS
	A. Make connections to equipment with flexible connectors complying with Section 15820 "Duct Accessories."
	B. Comply with SMACNA's "HVAC Duct Construction Standards - Metal and Flexible" for branch, outlet and inlet, and terminal unit connections.

	3.5 PAINTING
	A. Paint interior of metal ducts that are visible through registers and grilles and that do not have duct liner. Apply one coat of flat, black, latex paint over a compatible galvanized-steel primer. Paint materials and application requirements are specified in Section 09911 "Exterior Painting" and Section 09912 "Interior Painting."

	3.6 START UP
	A. Air Balance: Comply with requirements in Section 15530 "Furnaces."

	3.7 DUCT SCHEDULE
	A. Fabricate ducts with galvanized sheet steel except as otherwise indicated and as follows:
	B. Supply Ducts:
	C. Return Ducts:
	D. Exhaust Ducts:
	E. Intermediate Reinforcement:
	F. Elbow Configuration:
	G. Branch Configuration:



	15530 fl - furnaces.pdf
	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:

	1.3 ACTION SUBMITTALS
	A. Product Data: Include rated capacities, operating characteristics, furnished specialties, and accessories for each of the following:
	B. Shop Drawings: Detail equipment assemblies and indicate dimensions, weights, loads, required clearances, method of field assembly, components, and location and size of each field connection.

	1.4 INFORMATIONAL SUBMITTALS
	A. Warranty: Special warranty specified in this Section.

	1.5 CLOSEOUT SUBMITTALS
	A. Operation and Maintenance Data: For each furnace to include in emergency, operation, and maintenance manuals for each of the following:

	1.6 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. ASHRAE/IESNA 90.1 Compliance: Applicable requirements in ASHRAE/IESNA 90.1, Section 6 - "Heating, Ventilating, and Air-Conditioning."
	C. Comply with NFPA 70.

	1.7 COORDINATION
	A. Coordinate size and location of concrete bases. Cast anchor-bolt inserts into bases. Concrete, reinforcement, and formwork requirements are specified with concrete.

	1.8 WARRANTY
	A. Special Warranty: Manufacturer's standard form in which manufacturer agrees to repair or replace the following components of furnaces that fail in materials or workmanship within specified warranty period:


	PART 2 -  PRODUCTS
	2.1 GAS-FIRED FURNACES, CONDENSING
	A. Basis-of-Design Product: Subject to compliance with requirements, provide the product indicated on Drawings or a comparable product by one of the following:
	B. General Requirements for Gas-Fired, Condensing Furnaces: Factory assembled, piped, wired, and tested; complying with ANSI Z21.47/CSA 2.3, "Gas-Fired Central Furnaces," and with NFPA 54.
	C. Cabinet:  Steel.
	D. Fan: Centrifugal, factory balanced, resilient mounted, direct drive.
	E. Type of Gas:  Propane.
	F. Heat Exchanger:
	G. Burner:
	H. Gas-Burner Safety Controls:
	I. 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.
	J. Furnace Controls: Solid-state board integrates ignition, heat, cooling, and fan speeds; adjustable fan-on and fan-off timing; terminals for connection to accessories.
	K. Accessories:

	2.2 THERMOSTATS
	A. Controls shall comply with requirements in ASHRAE/IESNA 90.1, "Controls."
	B. Solid-State Thermostat:  Wall-mounting, 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, vacation mode, and battery backup protection against power failure for program settings.
	C. Control Wiring: Unshielded twisted-pair cabling.

	2.3 AIR FILTERS
	A. Disposable Filters:  1-inch- thick fiberglass media in sheet metal frame.

	2.4 REFRIGERATION COMPONENTS
	A. General Refrigeration Component Requirements:
	B. Refrigerant Coil: Copper tubes mechanically expanded into aluminum fins. Comply with ARI 210/240, "Unitary Air-Conditioning and Air-Source Heat Pump Equipment." Match size with furnace. Include condensate drain pan with accessible drain outlet.
	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.
	D. Refrigerant Piping:  Comply with requirements in Section 15183 "Refrigerant Piping."
	E. Air-Cooled, Compressor-Condenser Unit:
	F. Capacities and Characteristics: As scheduled on the Drawings.


	PART 3 -  EXECUTION
	3.1 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.

	3.2 INSTALLATION
	A. Install gas-fired furnaces and associated fuel and vent features and systems according to NFPA 54.
	B. Base-Mounted Units: Secure units to substrate. Provide optional bottom closure base if required by installation conditions.
	C. Controls: Install thermostats at mounting height of 60 inches above floor.
	D. 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.
	E. Install ground-mounted, compressor-condenser components on 4-inch- thick, reinforced concrete base; 4 inches larger on each side than unit. Coordinate anchor installation with concrete base.

	3.3 CONNECTIONS
	A. Gas piping installation requirements are specified in Section 15196 "Facility Liquefied-Petroleum 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. 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, insects, and dirt.
	D. Connect ducts to furnace with flexible connector. Comply with requirements in Section 15820 "Duct Accessories."
	E. Connect refrigerant tubing kits to refrigerant coil in furnace and to air-cooled, compressor-condenser unit.
	F. Comply with requirements in Section 15183 "Refrigerant Piping" for installation and joint construction of refrigerant piping.

	3.4 FIELD QUALITY CONTROL
	A. Perform the following field tests and inspections and prepare test reports:
	B. Verify that vibration isolation and flexible connections properly dampen vibration transmission to structure.

	3.5 STARTUP SERVICE
	A. Complete installation and startup checks according to manufacturer's written instructions and perform the following:
	B. Start unit according to manufacturer's written instructions and complete manufacturer's operational checklist.
	C. Measure and record airflows.
	D. Verify proper operation of capacity control device.
	E. After startup and performance test, lubricate bearings.

	3.6 ADJUSTING/BALANCING
	A. Adjust initial temperature set points.
	B. Set Furnace system's air flow rates to within the following tolerances of what is indicated on the drawings:
	C. 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.

	3.7 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.

	3.8 DEMONSTRATION
	A. Train Owner's maintenance personnel to adjust, operate, and maintain condensing units. Refer to Section 01820 "Demonstration and Training."



	15485 FL - ELECTRIC WATER HEATERS.pdf
	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 ACTION SUBMITTALS
	A. Product Data: For each type and size of domestic-water heater indicated. Include rated capacities, operating characteristics, electrical characteristics, and furnished specialties and accessories.
	B. Shop Drawings:

	1.4 INFORMATIONAL SUBMITTALS
	A. Product Certificates: For each type of residential, electric, domestic-water heater, from manufacturer.
	B. Source quality-control reports.
	C. Field quality-control reports.
	D. Warranty: Sample of special warranty.

	1.5 CLOSEOUT SUBMITTALS
	A. Operation and Maintenance Data: For electric, domestic-water heaters 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. ASHRAE/IESNA Compliance: Applicable requirements in ASHRAE/IESNA 90.1.
	C. ASME Compliance: 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.
	D. NSF Compliance: Fabricate and label equipment components that will be in contact with potable water to comply with NSF 61, "Drinking Water System Components - Health Effects."

	1.7 COORDINATION
	A. Coordinate sizes and locations of concrete bases with actual equipment provided.

	1.8 WARRANTY
	A. Special Warranty: Manufacturer's standard form in which manufacturer agrees to repair or replace components of electric, domestic-water heaters that fail in materials or workmanship within specified warranty period.


	PART 2 -  PRODUCTS
	2.1 RESIDENTIAL, ELECTRIC, DOMESTIC-WATER HEATERS
	A. Residential, Electric, Storage, Domestic-Water Heaters:
	B. Basis-of-Design Product: Subject to compliance with requirements, provide product indicated on Drawings or comparable product  by one of the following:
	C. Capacity and Characteristics: As scheduled on drawings.

	2.2 DOMESTIC-WATER HEATER ACCESSORIES
	A. Domestic-Water Compression Tanks:
	B. Combination Temperature-and-Pressure Relief Valves: ASME rated and stamped. Include relieving capacity at least as great as heat input, and include pressure setting less than domestic-water heater working-pressure rating. Select relief valves with sensing element that extends into storage tank.
	C. Pressure Relief Valves: ASME rated and stamped. Include pressure setting less than domestic-water heater working-pressure rating.
	D. Vacuum Relief Valves: ANSI Z21.22/CSA 4.4.


	PART 3 -  EXECUTION
	3.1 DOMESTIC-WATER HEATER INSTALLATION
	A. Residential, Electric, Domestic-Water Heater Mounting: Install residential, electric, domestic-water heaters on floor.
	B. Install electric, domestic-water heaters level and plumb, according to layout drawings, original design, and referenced standards. Maintain manufacturer's recommended clearances. Arrange units so controls and devices needing service are accessible.
	C. Install combination temperature-and-pressure relief valves in top portion of storage tanks. Use relief valves with sensing elements that extend into tanks. Extend commercial-water-heater relief-valve outlet, with drain piping same as domestic-water piping in continuous downward pitch, and discharge by positive air gap onto closest floor drain.
	D. 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 electric, domestic-water heaters that do not have tank drains. Comply with requirements for hose-end drain valves specified in Section 15145 "Domestic Water Piping Specialties."
	E. Install thermometers on outlet piping of electric, domestic-water heaters. Comply with requirements for thermometers specified in Section 15126 "Meters and Gages for Plumbing Piping."
	F. Install piping-type heat traps on inlet and outlet piping of electric, domestic-water heater storage tanks without integral or fitting-type heat traps.
	G. Fill electric, domestic-water heaters with water.
	H. Charge domestic-water compression tanks with air.
	I. Adjust balancing valves in circulation system to achieve an even heating system flow.

	3.2 CONNECTIONS
	A. Comply with requirements for piping specified in Section 15140 "Domestic Water Piping." Drawings indicate general arrangement of piping, fittings, and specialties.
	B. Where installing piping adjacent to electric, 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 15076 "Identification for Plumbing Piping and Equipment."

	3.4 FIELD QUALITY CONTROL
	A. Perform tests and inspections.
	B. Electric, domestic-water heaters will be considered defective if they do not pass tests and inspections. Comply with requirements in Section 01400 "Quality Requirements" for retesting and reinspecting requirements and Section 01700 "Execution Requirements" for requirements for correcting the Work.
	C. Prepare test and inspection reports.

	3.5 DEMONSTRATION
	A. Train Owner's maintenance personnel to adjust, operate, and maintain, electric, domestic-water heaters.



	15441 FL - DOMESTIC WATER PUMPS.pdf
	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. Low Voltage: As defined in NFPA 70 for circuits and equipment operating at less than 50 V or for remote-control, signaling power-limited circuits.

	1.4 ACTION SUBMITTALS
	A. Product Data: For each type of product indicated. Include materials of construction, rated capacities, certified performance curves with operating points plotted on curves, operating characteristics, electrical characteristics, and furnished specialties and accessories.

	1.5 CLOSEOUT SUBMITTALS
	A. Operation and Maintenance Data: For domestic water pumps to include in 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. UL Compliance: Comply with UL 778 for motor-operated water pumps.

	1.7 DELIVERY, STORAGE, AND HANDLING
	A. Retain shipping flange protective covers and protective coatings during storage.
	B. Protect bearings and couplings against damage.


	PART 2 -  PRODUCTS
	2.1 IN-LINE, SEALLESS CENTRIFUGAL PUMPS
	A. Basis-of-Design Product: Subject to compliance with requirements, provide product indicated on Drawings or comparable product by one of the following:
	B. Description: Factory-assembled and -tested, in-line, close-coupled, canned-motor, sealless, overhung-impeller centrifugal pumps.
	C. Pump Construction:
	D. Capacities and Characteristics: As scheduled on drawings.

	2.2 MOTORS
	A. Comply with NEMA designation, temperature rating, service factor, enclosure type, and efficiency requirements for motors specified in Section 15058 "Common Motor Requirements for HVAC Equipment."

	2.3 CONTROLS
	A. Timers: Electric, for control of hot-water circulation pump.


	PART 3 -  EXECUTION
	3.1 EXAMINATION
	A. Examine roughing-in of domestic-water-piping system to verify actual locations of connections before pump installation.

	3.2 PUMP INSTALLATION
	A. Comply with HI 1.4.
	B. Install in-line, sealless centrifugal pumps with shaft horizontal unless otherwise indicated.
	C. Install thermostats in hot-water return piping.
	D. Install timers on wall in mechanical room.

	3.3 CONNECTIONS
	A. Comply with requirements for piping specified in Section 15140 "Domestic Water Piping." Drawings indicate general arrangement of piping, fittings, and specialties.
	B. Install piping adjacent to pumps to allow service and maintenance.
	C. Connect domestic water piping to pumps. Install suction and discharge piping equal to or greater than size of pump nozzles.
	D. Install shutoff valve on suction side of each pump, and check, shutoff valve on discharge side of each pump. Install valves same size as connected piping. Comply with requirements for valves specified in Section 15113 "Ball Valves for Plumbing Piping," and Section 15115 "Check Valves for Plumbing Piping”.
	E. Connect timers to pumps that they control.

	3.4 IDENTIFICATION
	A. Comply with requirements for identification specified in Section 15076 "Identification for Plumbing Piping and Equipment" for identification of pumps.

	3.5 STARTUP SERVICE
	A. Perform startup service.

	3.6 ADJUSTING
	A. Adjust 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.



	15423 fl - commercial showers.pdf
	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 ACTION SUBMITTALS
	A. Product Data: For each type of product.

	1.4 CLOSEOUT SUBMITTALS
	A. Maintenance Data: For shower faucets to include in maintenance manuals.


	PART 2 -  PRODUCTS
	2.1 INDIVIDUAL SHOWERS
	A. Individual PMMA Showers:

	2.2 SHOWER FAUCETS
	A. NSF Standard: Comply with NSF 61, "Drinking Water System Components - Health Effects," for shower materials that will be in contact with potable water.
	B. Shower Faucets:

	2.3 GROUT
	A. Standard: ASTM C 1107/C 1107M, 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 of water-supply and sanitary drainage and vent piping systems to verify actual locations of piping connections before shower installation.
	B. Examine walls and floors for suitable conditions where showers will be installed.
	C. Proceed with installation only after unsatisfactory conditions have been corrected.

	3.2 INSTALLATION
	A. Assemble shower components according to manufacturers' written instructions.
	B. Coordinate shower “Pit Installation” with floor prior to pouring slab.
	C. Install showers level and plumb according to roughing-in drawings.
	D. Install water-supply piping with stop on each supply to each shower faucet.
	E. Install shower flow-control fittings with specified maximum flow rates in shower arms.
	F. Set shower receptors in leveling bed of cement grout.
	G. Install wall flanges or escutcheons at piping wall penetrations in exposed, finished locations. Use deep-pattern escutcheons if required to conceal protruding fittings.
	H. Seal joints between showers and 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 07920 "Joint Sealants."

	3.3 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 15140 "Domestic Water Piping."
	C. Comply with traps and soil and waste piping requirements specified in Section 15150 "Sanitary Waste and Vent Piping."

	3.4 ADJUSTING
	A. Operate and adjust showers and controls. Replace damaged and malfunctioning showers, fittings, and controls.
	B. Adjust water pressure at faucets to produce proper flow.

	3.5 CLEANING AND PROTECTION
	A. After completing installation of showers, inspect and repair damaged finishes.
	B. Clean showers, faucets, and other fittings with manufacturers' recommended cleaning methods and materials.
	C. Provide protective covering for installed fixtures and fittings.
	D. Do not allow use of showers for temporary facilities unless approved in writing by Owner.
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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:

	1.3 ACTION SUBMITTALS
	A. Product Data: For each type of product.

	1.4 CLOSEOUT SUBMITTALS
	A. Maintenance Data: For sinks to include in maintenance manuals.


	PART 2 -  PRODUCTS
	2.1 UTILITY SINKS
	A. Utility Sinks: Stainless steel, counter mounted.

	2.2 SERVICE SINKS
	A. Service Sinks: Molded stone, laundry tub.

	2.3 SINK FAUCETS
	A. NSF Standard: Comply with NSF/ANSI 61, "Drinking Water System Components - Health Effects," for faucet-spout materials that will be in contact with potable water.
	B. Sink Faucets: Manual type, single-control mixing valve.
	C. Sink Faucets: Manual type, two-lever handle mixing valve.

	2.4 SUPPLY FITTINGS
	A. NSF Standard: Comply with NSF/ANSI 61, "Drinking Water System Components - Health Effects," 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.
	F. Risers:

	2.5 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:

	2.6 GROUT
	A. Standard: ASTM C 1107/C 1107M, 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 of water supply 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 according to roughing-in drawings.
	B. Install water-supply piping with stop on each supply to each sink faucet.
	C. Install wall flanges or escutcheons at piping wall penetrations in exposed, finished locations. Use deep-pattern escutcheons if required to conceal protruding fittings.
	D. 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 07920 "Joint Sealants."
	E. Install protective shielding pipe covers and enclosures on exposed supplies and waste piping of accessible sinks. Comply with requirements in Section 15085 "Plumbing Piping Insulation."

	3.3 CONNECTIONS
	A. Connect sinks 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 15140 "Domestic Water Piping."
	C. Comply with soil and waste piping requirements specified in Section 15150 "Sanitary Waste and Vent Piping."

	3.4 ADJUSTING
	A. Operate and adjust sinks and controls. Replace damaged and malfunctioning sinks, fittings, and controls.
	B. Adjust water pressure at faucets to produce proper flow.

	3.5 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.



	15421 fl - commercial lavatories.pdf
	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 ACTION SUBMITTALS
	A. Product Data: For each type of product.

	1.4 CLOSEOUT SUBMITTALS
	A. Operation and Maintenance Data: For lavatories and faucets to include in operation and maintenance manuals.


	PART 2 -  PRODUCTS
	2.1 SOLID-BRASS, MANUALLY OPERATED FAUCETS
	A. NSF Standard: Comply with NSF/ANSI 61, "Drinking Water System Components - Health Effects," for faucet materials that will be in contact with potable water.

	2.2 SUPPLY FITTINGS
	A. NSF Standard: Comply with NSF/ANSI 61, "Drinking Water System Components - Health Effects," 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.
	F. Risers:

	2.3 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:


	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 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 according to 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, according to ICC/ANSI 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.
	E. Seal joints between lavatories, counters, and walls using sanitary-type, one-part, mildew-resistant silicone sealant. Match sealant color to fixture color.
	F. Install protective shielding pipe covers and enclosures on exposed supplies and waste piping of accessible lavatories. Comply with requirements in Section 15085 "Plumbing Piping Insulation."

	3.3 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 15140 "Domestic Water Piping."
	C. Comply with soil and waste piping requirements specified in Section 15150 "Sanitary Waste and Vent Piping."

	3.4 ADJUSTING
	A. Operate and adjust lavatories and controls. Replace damaged and malfunctioning lavatories, fittings, and controls.
	B. Adjust water pressure at faucets to produce proper flow.

	3.5 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.



	15414 fl - commercial plumbing fixtures.pdf
	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 ACTION SUBMITTALS
	A. Product Data: For each type of product.

	1.4 CLOSEOUT SUBMITTALS
	A. Operation and Maintenance Data: For plumbing fixtures and faucets to include in emergency, operation, and operation and maintenance manuals.


	PART 2 -  PRODUCTS
	2.1 WATER CLOSETS
	A. Water Closets: Floor mounted, floor outlet, close coupled (gravity tank), vitreous china.


	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 plumbing-fixture installation.
	B. Examine walls and floors for suitable conditions where fixtures will be installed.
	C. Proceed with installation only after unsatisfactory conditions have been corrected.

	3.2 INSTALLATION
	A. Install plumbing fixtures level and plumb according to roughing-in drawings.
	B. Install floor-mounted water closets on closet flange attachments to drainage piping.
	C. Install water-supply piping with stop on each supply to each fixture to be connected to water distribution piping. Attach supplies to supports or substrate within pipe spaces behind fixtures. Install stops in locations where they can be easily reached for operation.
	D. Install tanks for accessible, tank-type water closets with lever handle mounted on wide side of compartment.
	E. Install toilet seats on water closets.
	F. Install traps on fixture outlets.
	G. Install wall flanges or escutcheons at piping wall penetrations in exposed, finished locations. Use deep-pattern escutcheons if required to conceal protruding fittings.
	H. Seal joints between plumbing fixtures, counters, floors, and walls using sanitary-type, one-part, mildew-resistant silicone sealant. Match sealant color to fixture color.

	3.3 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 15140 "Domestic Water Piping."
	C. Comply with soil and waste piping requirements specified in Section 15150 "Sanitary Waste and Vent Piping."

	3.4 ADJUSTING
	A. Operate and adjust plumbing fixtures and controls. Replace damaged and malfunctioning fixtures, fittings, and controls.

	3.5 CLEANING AND PROTECTION
	A. After completing installation of plumbing fixtures, inspect and repair damaged finishes.
	B. Clean plumbing fixtures with manufacturers' recommended cleaning methods and materials.
	C. Provide protective covering for installed plumbing fixtures and fittings.
	D. Do not allow use of plumbing fixtures for temporary facilities unless approved in writing by Owner.



	15196 fl - facility liquified-petroleum gas piping.pdf
	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. Finished Spaces: Spaces other than mechanical and electrical equipment rooms, furred spaces, pipe and duct shafts, unheated spaces immediately below roof, spaces above ceilings, unexcavated spaces, crawlspaces, and tunnels.
	B. Exposed, Interior Installations: Exposed to view indoors. Examples include finished occupied spaces and mechanical equipment rooms.
	C. Exposed, Exterior Installations: Exposed to view outdoors or subject to outdoor ambient temperatures and weather conditions. Examples include rooftop locations.
	D. LPG: Liquefied-petroleum gas.

	1.4 PERFORMANCE REQUIREMENTS
	A. Minimum Operating-Pressure Ratings:
	B. LPG System Pressure within Buildings: One pressure range. 0.5 psig or less.

	1.5 ACTION SUBMITTALS
	A. Product Data: For each type of the following:

	1.6 INFORMATIONAL SUBMITTALS
	A. Welding certificates.
	B. Field quality-control reports.

	1.7 DELIVERY, STORAGE, AND HANDLING
	A. Handling Flammable Liquids: Remove and dispose of liquids from existing LPG piping according to requirements of authorities having jurisdiction.
	B. Deliver pipes and tubes 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.
	C. Store pipes and tubes with protective PE coating to avoid damaging coating and protect from direct sunlight.
	D. Protect stored PE pipes and valves from direct sunlight.


	PART 2 -  PRODUCTS
	2.1 PIPES, TUBES, AND FITTINGS
	A. Steel Pipe: ASTM A 53/A 53M, black steel, Schedules 40, Type E or S, Grade B.

	2.2 JOINING MATERIALS
	A. Joint Compound and Tape: Suitable for LPG.
	B. 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.

	2.3 MANUAL GAS SHUTOFF VALVES
	A. See "Underground Manual Gas Shutoff Valve Schedule" and "Aboveground Manual Gas Shutoff Valve Schedule" Articles for where each valve type is applied in various services.
	B. General Requirements for Metallic Valves, NPS 2 and Smaller for Vapor Service: Comply with ASME B16.33.
	C. Two-Piece, Full-Port, Bronze Ball Valves with Bronze Trim: MSS SP-110.

	2.4 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:

	2.5 LABELING AND IDENTIFYING
	A. Detectable Warning Tape: Acid- and alkali-resistant PE film warning tape manufactured for marking and identifying underground utilities, a minimum of 6 inches wide and 4 mils thick, continuously inscribed with a description of utility, with metallic core encased in a protective jacket for corrosion protection, detectable by metal detector when tape is buried up to 30 inches deep; colored yellow.


	PART 3 -  EXECUTION
	3.1 EXAMINATION
	A. Examine roughing-in for LPG piping system to verify actual locations of piping connections before equipment installation.
	B. Proceed with installation only after unsatisfactory conditions have been corrected.

	3.2 EARTHWORK
	A. Comply with requirements in Section 02300 "Earthwork" for excavating, trenching, and backfilling.

	3.3 PREPARATION
	A. Close equipment shutoff valves before turning off LPG to premises or piping section.
	B. Inspect LPG piping according to NFPA 58 and NFPA 54 the International Fuel Gas Code to determine that LPG utilization devices are turned off in piping section affected.
	C. Comply with NFPA 58 and NFPA 54 the International Fuel Gas Code requirements for prevention of accidental ignition.

	3.4 OUTDOOR PIPING INSTALLATION
	A. Comply with NFPA 58 and NFPA 54 the International Fuel Gas Code requirements for installation and purging of LPG piping.
	B. Install underground, LPG piping buried at least 36 inches below finished grade. Comply with requirements in Section 02300 "Earthwork" for excavating, trenching, and backfilling.
	C. Install fittings for changes in direction and branch connections.

	3.5 INDOOR PIPING INSTALLATION
	A. Comply with NFPA 54 the International Fuel Gas Code for installation and purging of LPG piping.
	B. 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, and other design considerations. Install piping as indicated unless deviations to layout are approved on Coordination Drawings.
	C. Arrange for pipe spaces, chases, slots, sleeves, and openings in building structure during progress of construction, to allow for mechanical installations.
	D. Install piping in concealed locations unless otherwise indicated and except in equipment rooms and service areas.
	E. 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.
	F. Install piping above accessible ceilings to allow sufficient space for ceiling panel removal.
	G. Locate valves for easy access.
	H. Install piping free of sags and bends.
	I. Install fittings for changes in direction and branch connections.
	J. Verify final equipment locations for roughing-in.
	K. Comply with requirements in Sections specifying gas-fired appliances and equipment for roughing-in requirements.
	L. Drips and Sediment Traps: Install drips at points where condensate may collect, including service-meter outlets. Locate where readily accessible to permit cleaning and emptying. Do not install where condensate is subject to freezing.
	M. Extend relief vent connections for service regulators, line regulators, and overpressure protection devices to outdoors and terminate with weatherproof vent cap.
	N. Conceal pipe installations in walls, pipe spaces, utility spaces, above ceilings, below grade or floors, and in floor channels unless indicated to be exposed to view.
	O. Concealed Location Installations: Except as specified below, install concealed LPG piping and piping installed under the building in containment conduit constructed of steel pipe with welded joints as described in Part 2. Install a vent pipe from containment conduit to outdoors and terminate with weatherproof vent cap.
	P. Use eccentric reducer fittings to make reductions in pipe sizes. Install fittings with level side down.
	Q. Connect branch piping from top or side of horizontal piping.
	R. Install unions in pipes NPS 2 and smaller, adjacent to each valve, at final connection to each piece of equipment. Unions are not required at flanged connections.
	S. Do not use LPG piping as grounding electrode.
	T. Install strainer on inlet of each line-pressure regulator and automatic or electrically operated valve.
	U. Install sleeve seals for piping penetrations of concrete walls and slabs. Comply with requirements for sleeve seals specified in Section 15093 "Sleeves and Sleeve Seals for HVAC Piping."
	V. Install escutcheons for piping penetrations of walls, ceilings, and floors.

	3.6 VALVE INSTALLATION
	A. Install manual gas shutoff valve for each gas appliance ahead of corrugated stainless-steel tubing, aluminum, or copper connector.

	3.7 PIPING JOINT CONSTRUCTION
	A. Ream ends of pipes and tubes and remove burrs.
	B. Remove scale, slag, dirt, and debris from inside and outside of pipe and fittings before assembly.
	C. Threaded Joints:
	D. Welded Joints:
	E. Brazed Joints: Construct joints according to AWS's "Brazing Handbook," Ch. 22, "Pipe and Tube."

	3.8 HANGER AND SUPPORT INSTALLATION
	A. Comply with requirements for pipe hangers and supports specified in Section 15062 "Hangers and Supports for HVAC Piping and Equipment."
	B. Install hangers for horizontal steel piping with the following maximum spacing and minimum rod sizes:

	3.9 CONNECTIONS
	A. Connect to utility's gas main according to utility's procedures and requirements.
	B. Install LPG piping electrically continuous, and bonded to gas appliance equipment grounding conductor of the circuit powering the appliance according to NFPA 70.
	C. Install piping adjacent to appliances to allow service and maintenance of appliances.
	D. Connect piping to appliances using manual gas shutoff valves and unions. Install valve within 72 inches of each gas-fired appliances and equipment. Install union between valve and appliances or equipment.
	E. Sediment Traps: Install tee fitting with capped nipple in bottom to form drip, as close as practical to inlet of each appliance.

	3.10 LABELING AND IDENTIFYING
	A. Install detectable warning tape directly above gas piping, 12 inches below finished grade, except 6 inches below subgrade under pavements and slabs.

	3.11 PAINTING
	A. All LP gas piping (inside and outside) shall be painted. Coordinate Color with Architect/Owner.

	3.12 FIELD QUALITY CONTROL
	A. Perform tests and inspections.
	B. Tests and Inspections:
	C. LPG piping will be considered defective if it does not pass tests and inspections.
	D. Prepare test and inspection reports.

	3.13 OUTDOOR PIPING SCHEDULE
	A. Underground LPG vapor piping shall be the following:
	B. Aboveground LPG vapor piping shall be one of the following:

	3.14 INDOOR PIPING SCHEDULE FOR SYSTEM PRESSURES LESS THAN 0.5 PSIG
	A. Aboveground, branch piping NPS 1 1/2 and smaller shall be one of the following:
	B. Aboveground, distribution piping shall be one of the following:
	C. Containment Conduit: Schedule 40, steel pipe with wrought-steel fittings and welded joints. Coat pipe and fittings with protective coating for steel piping.
	D. Containment Conduit Vent Piping: Schedule 40, steel pipe with malleable-iron fittings and threaded or wrought-steel fittings with welded joints. Coat underground pipe and fittings with protective coating for steel piping.

	3.15 ABOVEGROUND MANUAL GAS SHUTOFF VALVE SCHEDULE
	A. Distribution piping valves for pipe NPS 2 and smaller shall be the following:
	B. Valves in branch piping for single appliance shall be the following:
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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. This Section includes refrigerant piping used for air-conditioning applications.

	1.3 PERFORMANCE REQUIREMENTS
	A. Line Test Pressure for Refrigerant R-410A:

	1.4 CLOSEOUT SUBMITTALS
	A. Operation and Maintenance Data: For refrigerant valves and piping specialties to include in maintenance manuals.

	1.5 QUALITY ASSURANCE
	A. Welding: Qualify procedures and personnel according to 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."

	1.6 PRODUCT STORAGE AND HANDLING
	A. Store piping in a clean and protected area with end caps in place to ensure that piping interior and exterior are clean when installed.


	PART 2 -  PRODUCTS
	2.1 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. Solder Filler Metals: ASTM B 32. Use 95-5 tin antimony or alloy HB solder to join copper socket fittings on copper pipe.
	E. Brazing Filler Metals: AWS A5.8.
	F. Flexible Connectors:

	2.2 VALVES AND SPECIALTIES
	A. Diaphragm Packless Valves:
	B. Check Valves:
	C. Service Valves:
	D. Safety Relief Valves: Comply with ASME Boiler and Pressure Vessel Code; listed and labeled by an NRTL.
	E. Thermostatic Expansion Valves: Comply with ARI 750.
	F. Straight-Type Strainers:
	G. Angle-Type Strainers:
	H. Moisture/Liquid Indicators:
	I. Replaceable-Core Filter Dryers: Comply with ARI 730.
	J. Permanent Filter Dryers: Comply with ARI 730.

	2.3 REFRIGERANTS
	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:
	B. ASHRAE 34, R-410A: Pentafluoroethane/Difluoromethane.


	PART 3 -  EXECUTION
	3.1 PIPING APPLICATIONS FOR REFRIGERANT R-410A
	A. Suction Lines NPS 1-1/2 and Smaller for Conventional Air-Conditioning Applications: Copper, Type ACR, annealed-temper tubing and wrought-copper fittings with brazed or soldered joints.
	B. Hot-Gas and Liquid Lines: Copper, Type ACR, drawn-temper tubing and wrought-copper fittings with soldered joints.
	C. Safety-Relief-Valve Discharge Piping: Copper, Type ACR, annealed- or drawn-temper tubing and wrought-copper fittings with brazed or soldered 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 thermostatic expansion valves as close as possible to distributors on evaporators.
	F. Install safety relief valves where required by ASME Boiler and Pressure Vessel Code. Pipe safety-relief-valve discharge line to outside according to ASHRAE 15.
	G. 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.
	H. Install strainers upstream from and adjacent to the following unless they are furnished as an integral assembly for device being protected:
	I. Install filter dryers in liquid line between compressor and thermostatic expansion valve.

	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. Install piping as indicated unless deviations to layout are approved on Shop Drawings.
	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. Install piping as short and direct as possible, with a minimum number of joints, elbows, and fittings.
	K. 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 08311 "Access Doors and Frames" if valves or equipment requiring maintenance is concealed behind finished surfaces.
	L. Install refrigerant piping in protective conduit where installed belowground.
	M. Install refrigerant piping in rigid or flexible conduit in locations where exposed to mechanical injury.
	N. Slope refrigerant piping as follows:
	O. 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.
	P. Install piping with adequate clearance between pipe and adjacent walls and hangers or between pipes for insulation installation.
	Q. Install sleeves for piping penetrations of walls, ceilings, and floors.
	R. Install escutcheons for piping penetrations of walls, ceilings, and floors.

	3.4 PIPE JOINT CONSTRUCTION
	A. Ream ends of pipes and tubes and remove burrs.
	B. Remove scale, slag, dirt, and debris from inside and outside of pipe and fittings before assembly.
	C. Soldered Joints: Construct joints according to ASTM B 828 or CDA's "Copper Tube Handbook."
	D. Brazed Joints: Construct joints according to AWS's "Brazing Handbook," Chapter "Pipe and Tube."

	3.5 HANGERS AND SUPPORTS
	A. Hanger, support, and anchor products are specified in Section 15062 "Hangers and Supports for HVAC Piping and Equipment."
	B. Install the following pipe attachments:
	C. Install hangers for copper tubing with the following maximum spacing and minimum rod sizes:
	D. Support multifloor vertical runs at least at each floor.

	3.6 FIELD QUALITY CONTROL
	A. Perform tests and inspections and prepare test reports.
	B. Tests and Inspections:

	3.7 SYSTEM CHARGING
	A. Charge system using the following procedures:

	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 controllers to the system design temperature.
	D. Perform the following adjustments before operating the refrigeration system, according to manufacturer's written instructions:
	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:

	1.3 DEFINITIONS
	A. ABS: Acrylonitrile-butadiene-styrene plastic.
	B. HDPE: High-density polyethylene plastic.
	C. PE: Polyethylene plastic.
	D. PP: Polypropylene plastic.
	E. PVC: Polyvinyl chloride plastic.

	1.4 ACTION SUBMITTALS
	A. Product Data: For each type of product indicated. Include rated capacities, operating characteristics, and accessories for the following:

	1.5 INFORMATIONAL SUBMITTALS
	A. Field quality-control reports.

	1.6 CLOSEOUT SUBMITTALS
	A. Operation and Maintenance Data: For drainage piping specialties to include in emergency, operation, and maintenance manuals.

	1.7 QUALITY ASSURANCE
	A. Drainage piping specialties shall bear label, stamp, or other markings of specified testing agency.
	B. Comply with NSF 14, "Plastics Piping Components and Related Materials," for plastic sanitary piping specialty components.

	1.8 COORDINATION
	A. Coordinate size and location of roof penetrations.


	PART 2 -  PRODUCTS
	2.1 CLEANOUTS
	A. Metal Floor Cleanouts:

	2.2 FLOOR DRAINS
	A. Cast-Iron Floor Drains:

	2.3 TRENCH DRAINS
	A. Pre-manufactured trench forming system with traffic rated grate:

	2.4 OIL SEPARATORS
	A. Steel oil interceptors:


	PART 3 -  EXECUTION
	3.1 INSTALLATION
	A. Install cleanouts in aboveground piping and building drain piping according to the following, unless otherwise indicated:
	B. For floor cleanouts for piping below floors, install cleanout deck plates with top flush with finished floor.
	C. For cleanouts located in concealed piping, install cleanout wall access covers, of types indicated, with frame and cover flush with finished wall.
	D. Install floor drains at low points of surface areas to be drained. Set grates of drains flush with finished floor, unless otherwise indicated.
	E. Install trench drains at low points of surface areas to be drained. Set grates of drains flush with finished surface, unless otherwise indicated.
	F. Assemble plastic channel drainage system components according to manufacturer's written instructions. Install on support devices so that top will be flush with adjacent surface.
	G. Install deep-seal traps on floor drains and other waste outlets, if indicated.
	H. Install air-gap fittings on draining-type backflow preventers and on indirect-waste piping discharge into sanitary drainage system.
	I. Install traps on plumbing specialty drain outlets. Omit traps on indirect wastes unless trap is indicated.
	J. Install oil interceptors, including trapping, venting, and flow-control fitting, according to authorities having jurisdiction and with clear space for servicing.

	3.2 CONNECTIONS
	A. Comply with requirements in Section 15150 "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.
	C. Oil Interceptors: Connect inlet, outlet, vent, and gravity drawoff piping to unit; flow-control fitting and vent to unit inlet piping; and gravity drawoff and suction piping to oil storage tank.

	3.3 LABELING AND IDENTIFYING
	A. Equipment Nameplates and Signs: Install engraved plastic-laminate equipment nameplate or sign on or near each of the following:
	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 15076 "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.
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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:

	1.3 PERFORMANCE REQUIREMENTS
	A. Components and installation shall be capable of withstanding the following minimum working pressure unless otherwise indicated:

	1.4 INFORMATIONAL SUBMITTALS
	A. Field quality-control reports.

	1.5 QUALITY ASSURANCE
	A. Piping materials shall bear label, stamp, or other markings of specified testing agency.


	PART 2 -  PRODUCTS
	2.1 PIPING MATERIALS
	A. 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.

	2.2 HUB-AND-SPIGOT, CAST-IRON SOIL PIPE AND FITTINGS
	A. Pipe and Fittings: ASTM A 74, Service and Extra Heavy class(es).
	B. Gaskets: ASTM C 564, rubber.
	C. Calking Materials: ASTM B 29, pure lead and oakum or hemp fiber.

	2.3 HUBLESS, CAST-IRON SOIL PIPE AND FITTINGS
	A. Pipe and Fittings: ASTM A 888 or CISPI 301.
	B. CISPI, Hubless-Piping Couplings:
	C. Heavy-Duty, Hubless-Piping Couplings:
	D. Cast-Iron, Hubless-Piping Couplings:

	2.4 COPPER TUBE AND FITTINGS
	A. Copper DWV Tube: ASTM B 306, drainage tube, drawn temper.
	B. Copper Drainage Fittings: ASME B16.23, cast copper or ASME B16.29, wrought copper, solder-joint fittings.
	C. Hard Copper Tube: ASTM B 88, Type L and Type M, water tube, drawn temper.
	D. Solder: ASTM B 32, lead free with ASTM B 813, water-flushable flux.

	2.5 PVC PIPE AND FITTINGS
	A. Solid-Wall PVC Pipe: ASTM D 2665, drain, waste, and vent.
	B. PVC Socket Fittings: ASTM D 2665, made to ASTM D 3311, drain, waste, and vent patterns and to fit Schedule 40 pipe.
	C. Adhesive Primer: ASTM F 656.
	D. Solvent Cement: ASTM D 2564.

	2.6 SPECIALTY PIPE FITTINGS
	A. Transition Couplings:
	B. Dielectric Fittings:


	PART 3 -  EXECUTION
	3.1 EARTH MOVING
	A. Comply with requirements for excavating, trenching, and backfilling specified in Section 02300 "Earthwork."

	3.2 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. 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. Make changes in direction for soil and waste drainage and vent piping using appropriate branches, bends, and long-sweep bends. 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. 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. Straight tees, elbows, and crosses may be used on vent lines. Do not change direction of flow more than 90 degrees. Use proper size of standard increasers and reducers if pipes of different sizes are connected. Reducing size of drainage piping in direction of flow is prohibited.
	K. Lay buried building drainage piping beginning at low point of each system. Install true to grades and alignment indicated, with unbroken continuity of invert. Place hub ends of piping upstream. Install required gaskets according to manufacturer's written instructions for use of lubricants, cements, and other installation requirements. Maintain swab in piping and pull past each joint as completed.
	L. Install soil and waste drainage and vent piping at the following minimum slopes unless otherwise indicated:
	M. Install cast-iron soil piping according to CISPI's "Cast Iron Soil Pipe and Fittings Handbook," Chapter IV, "Installation of Cast Iron Soil Pipe and Fittings."
	N. Install aboveground copper tubing according to CDA's "Copper Tube Handbook."
	O. Install underground PVC piping according to ASTM D 2321.
	P. Plumbing Specialties:
	Q. Do not enclose, cover, or put piping into operation until it is inspected and approved by authorities having jurisdiction.
	R. Install sleeves for piping penetrations of walls, ceilings, and floors. Comply with requirements for sleeves specified in Section 15092 "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 15097 "Escutcheons for Plumbing Piping."

	3.3 JOINT CONSTRUCTION
	A. Join hub-and-spigot, cast-iron soil piping with gasket joints according to CISPI's "Cast Iron Soil Pipe and Fittings Handbook" for compression joints.
	B. Join hub-and-spigot, cast-iron soil piping with calked joints according to CISPI's "Cast Iron Soil Pipe and Fittings Handbook" for lead-and-oakum calked joints.
	C. Join hubless, cast-iron soil piping according to CISPI 310 and CISPI's "Cast Iron Soil Pipe and Fittings Handbook" for hubless-piping coupling joints.
	D. Join copper tube and fittings with soldered joints according to ASTM B 828. Use ASTM B 813, water-flushable, lead-free flux and ASTM B 32, lead-free-alloy solder.
	E. Grooved Joints: Cut groove ends of pipe according to 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 housing bolts.
	F. Plastic, Nonpressure-Piping, Solvent-Cement Joints: Clean and dry joining surfaces. Join pipe and fittings according to the following:

	3.4 SPECIALTY PIPE FITTING INSTALLATION
	A. Transition Couplings:
	B. Dielectric Fittings:

	3.5 HANGER AND SUPPORT INSTALLATION
	A. Comply with requirements for pipe hanger and support devices and installation specified in Section 15061 "Hangers and Supports for Plumbing Piping and Equipment."
	B. Support horizontal piping and tubing within 12 inches of each fitting and coupling.
	C. Support vertical piping and tubing at base and at each floor.
	D. Rod diameter may be reduced one size for double-rod hangers, with 3/8-inch minimum rods.
	E. Install hangers for cast-iron soil piping with the following maximum horizontal spacing and minimum rod diameters:
	F. Install supports for vertical cast-iron soil piping every 15 feet.
	G. Install hangers for copper tubing with the following maximum horizontal spacing and minimum rod diameters:
	H. Install supports for vertical copper tubing every 10 feet.
	I. Install hangers for PVC piping with the following maximum horizontal spacing and minimum rod diameters:
	J. Install supports for vertical PVC piping every 48 inches.
	K. Support piping and tubing not listed above according to MSS SP-69 and manufacturer's written instructions.

	3.6 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 drainage and vent piping to the following:
	D. Where installing piping adjacent to equipment, allow space for service and maintenance of equipment.
	E. Make connections according to the following unless otherwise indicated:

	3.7 IDENTIFICATION
	A. Identify exposed sanitary waste and vent piping. Comply with requirements for identification specified in Section 15076 "Identification for Plumbing Piping and Equipment."

	3.8 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.
	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 drainage and vent piping according to procedures of authorities having jurisdiction or, in absence of published procedures, as follows:

	3.9 CLEANING AND PROTECTION
	A. Clean interior of piping. Remove dirt and debris as work progresses.
	B. Protect drains 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.

	3.10 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 shall be any of the following:
	C. Aboveground, vent piping NPS 4 and smaller shall be any of the following:
	D. Underground, soil, waste, and vent piping NPS 4 and smaller shall be any of the following:
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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:
	B. Related Requirements:

	1.3 ACTION SUBMITTALS
	A. Product Data: For each type of product.

	1.4 INFORMATIONAL SUBMITTALS
	A. 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. Potable-water piping and components shall comply with NSF 61.

	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:

	2.1 BALANCING VALVES
	A. Copper-Alloy Calibrated Balancing Valves:

	2.2 STRAINERS FOR DOMESTIC WATER PIPING
	A. Y-Pattern Strainers:

	2.3 WALL HYDRANTS
	A. Nonfreeze Wall Hydrants:

	2.4 DRAIN VALVES
	A. Ball-Valve-Type, Hose-End Drain Valves:

	2.5 WATER-HAMMER ARRESTERS
	A. Water-Hammer Arresters:

	2.6 AIR VENTS
	A. Bolted-Construction Automatic Air Vents:


	PART 3 -  EXECUTION
	3.1 INSTALLATION
	A. Install Y-pattern strainers for water on supply side of each solenoid valve.
	B. Install balancing valves in locations where they can easily be adjusted.
	C. Install water-hammer arresters in water piping according to PDI-WH 201.
	D. Install air vents at high points of water piping.
	E. Set field-adjustable flow set points of balancing valves.

	3.2 CONNECTIONS
	A. Comply with requirements for ground equipment in Section 16060 "Grounding and Bonding."
	B. Fire-retardant-treated-wood blocking is specified in Section 16120 "Conductors and Cables" for electrical connections.

	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 15076 "Identification for Plumbing Piping and Equipment."

	3.4 FIELD QUALITY CONTROL
	A. Domestic water piping specialties will be considered defective if they do not pass tests and inspections.
	B. Prepare test and inspection reports.
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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:

	1.3 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 requirements indicated:


	PART 2 -  PRODUCTS
	2.1 PIPING MATERIALS
	A. 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.
	B. Potable-water piping and components shall comply with NSF 14 and NSF 61.

	2.2 COPPER TUBE AND FITTINGS
	A. Hard Copper Tube:  ASTM B 88, Type L water tube, drawn temper.
	B. Soft Copper Tube:  ASTM B 88, Type K water tube, annealed temper.
	C. Wrought-Copper, Solder-Joint Fittings: ASME B16.22, wrought-copper pressure fittings.
	D. Bronze Flanges: ASME B16.24, Class 150, with solder-joint ends.
	E. Copper Unions:

	2.3 PIPING JOINING MATERIALS
	A. Solder Filler Metals: ASTM B 32, lead-free alloys.

	2.4 TRANSITION FITTINGS
	A. General Requirements:
	B. Fitting-Type Transition Couplings: Manufactured piping coupling or specified piping system fitting.
	C. Sleeve-Type Transition Coupling: AWWA C219.

	2.5 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:
	C. Dielectric Nipples:


	PART 3 -  EXECUTION
	3.1 EARTHWORK
	A. Comply with requirements in Section 02300 "Earthwork" for excavating, trenching, and backfilling.

	3.2 PIPING INSTALLATION
	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 piping as indicated unless deviations to layout are approved on coordination drawings.
	B. Install copper tubing under building slab according to CDA's "Copper Tube Handbook."
	C. Install shutoff valve, hose-end drain valve, strainer, pressure gage, and test tee with valve inside the building at each domestic water-service entrance. Comply with requirements for pressure gages in Section 15126 "Meters and Gages for Plumbing Piping" and with requirements for drain valves and strainers in Section 15145 "Domestic Water Piping Specialties."
	D. Install shutoff valve immediately upstream of each dielectric fitting.
	E. Install underground copper tube in PE encasement according to ASTM A 674 or AWWA C105/A21.5.
	F. Install piping concealed from view and protected from physical contact by building occupants unless otherwise indicated and except in equipment rooms and service areas.
	G. 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.
	H. Install piping above accessible ceilings to allow sufficient space for ceiling panel removal, and coordinate with other services occupying that space.
	I. Install piping to permit valve servicing.
	J. 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.
	K. Install piping free of sags and bends.
	L. Install fittings for changes in direction and branch connections.
	M. Install unions in copper tubing at final connection to each piece of equipment, machine, and specialty.
	N. Install thermometers on outlet piping from each water heater. Comply with requirements for thermometers in Section 15126 "Meters and Gages for Plumbing Piping."
	O. Install sleeves for piping penetrations of walls, ceilings, and floors. Comply with requirements for sleeves specified in Section 15092 "Sleeves and Sleeve Seals for Plumbing Piping."
	P. Install sleeve seals for piping penetrations of concrete walls and slabs. Comply with requirements for sleeve seals specified in Section 15092 "Sleeves and Sleeve Seals for Plumbing Piping."
	Q. Install escutcheons for piping penetrations of walls, ceilings, and floors.

	3.3 JOINT CONSTRUCTION
	A. Ream ends of pipes and tubes and remove burrs.
	B. Remove scale, slag, dirt, and debris from inside and outside of pipes, tubes, and fittings before assembly.
	C. Soldered Joints for Copper Tubing: Apply ASTM B 813, water-flushable flux to end of tube. Join copper tube and fittings according to ASTM B 828 or CDA's "Copper Tube Handbook."
	D. Joints for Dissimilar-Material Piping: Make joints using adapters compatible with materials of both piping systems.

	3.4 TRANSITION FITTING INSTALLATION
	A. Install transition couplings at joints of dissimilar piping.
	B. Transition Fittings in Underground Domestic Water Piping:

	3.5 DIELECTRIC FITTING INSTALLATION
	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, nipples or unions.

	3.6 HANGER AND SUPPORT INSTALLATION
	A. Comply with requirements for pipe hanger, support products, and installation in Section 15061 "Hangers and Supports for Plumbing Piping and Equipment."
	B. Support vertical piping and tubing at base and at each floor.
	C. Rod diameter may be reduced one size for double-rod hangers, to a minimum of 3/8 inch.
	D. Install hangers for copper tubing with the following maximum horizontal spacing and minimum rod diameters:
	E. Install supports for vertical copper tubing every 10 feet.
	F. Support piping and tubing not listed in this article according to MSS SP-69 and manufacturer's written instructions.

	3.7 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:

	3.8 IDENTIFICATION
	A. Identify system components. Comply with requirements for identification materials and installation in Section 15076 "Identification for Plumbing Piping and Equipment."
	B. Label pressure piping with system operating pressure.

	3.9 FIELD QUALITY CONTROL
	A. Perform the following tests and inspections:
	B. Domestic water piping will be considered defective if it does not pass tests and inspections.
	C. Prepare test and inspection reports.

	3.10 ADJUSTING
	A. Perform the following adjustments before operation:

	3.11 CLEANING
	A. Clean and disinfect potable domestic water piping as follows:
	B. Prepare and submit reports of purging and disinfecting activities. Include copies of water-sample approvals from authorities having jurisdiction.
	C. Clean interior of domestic water piping system. Remove dirt and debris as work progresses.

	3.12 PIPING SCHEDULE
	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. Under-building-slab, domestic water, building-service piping, NPS 1 and smaller, shall be the following:
	D. Aboveground domestic water piping, NPS 1 and smaller, shall be the following:

	3.13 VALVE SCHEDULE
	A. Drawings indicate valve types to be used. Where specific valve types are not indicated, the following requirements apply:
	B. Use check valves to maintain correct direction of domestic water flow to and from equipment.



	15126 fl - meters and gauges for plumbing piping.pdf
	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:


	PART 2 -  PRODUCTS
	2.1 LIQUID-IN-GLASS THERMOMETERS
	A. Metal-Case, Compact-Style, Liquid-in-Glass Thermometers:

	2.2 THERMOWELLS
	A. Thermowells:
	B. Heat-Transfer Medium:  Mixture of graphite and glycerin.

	2.3 TEST PLUGS
	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:
	B. Description: Test-station fitting made for insertion into piping tee fitting.
	C. Body: Brass or stainless steel with core inserts and gasketed and threaded cap. Include extended stem on units to be installed in insulated piping.
	D. Thread Size:  NPS 1/4 or NPS 1/2, ASME B1.20.1 pipe thread.
	E. Minimum Pressure and Temperature Rating:  500 psig at 200 deg F.
	F. Core Inserts:  Chlorosulfonated polyethylene synthetic self-sealing rubber.


	PART 3 -  EXECUTION
	3.1 INSTALLATION
	A. Install thermowells with socket extending to center of pipe and in vertical position in piping tees.
	B. Install thermowells of sizes required to match thermometer connectors. Include bushings if required to match sizes.
	C. Install thermowells with extension on insulated piping.
	D. Fill thermowells with heat-transfer medium.
	E. Install direct-mounted thermometers in thermowells and adjust vertical and tilted positions.
	F. Install test plugs in piping tees.
	G. Install thermometers in the following locations:

	3.2 CONNECTIONS
	A. Install meters and gages adjacent to machines and equipment to allow service and maintenance of meters, gages, machines, and equipment.

	3.3 ADJUSTING
	A. Adjust faces of meters and gages to proper angle for best visibility.

	3.4 THERMOMETER SCHEDULE
	A. Thermometers at inlet and outlet of each domestic water heater shall be the following:

	3.5 THERMOMETER SCALE-RANGE SCHEDULE
	A. Scale Range for Domestic Hot-Water Piping:  30 to 240 deg F.
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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:

	1.3 DEFINITIONS
	A. CWP: Cold working pressure.
	B. EPDM: Ethylene propylene-diene terpolymer rubber.
	C. NBR: Acrylonitrile-butadiene, Buna-N, or nitrile rubber.

	1.4 DELIVERY, STORAGE, AND HANDLING
	A. Prepare valves for shipping as follows:
	B. Use the following precautions during storage:


	PART 2 -  PRODUCTS
	2.1 GENERAL REQUIREMENTS FOR VALVES
	A. Source Limitations for Valves: Obtain each type of valve from single source from single manufacturer.
	B. ASME Compliance:
	C. AWWA Compliance: Comply with AWWA C606 for grooved-end connections.
	D. NSF Compliance: NSF 61 and NSF 372 for valve materials for potable-water service.
	E. Bronze valves shall be made with dezincification-resistant materials. Bronze valves made with copper alloy (brass) containing more than 15 percent zinc are not permitted.
	F. Valve Pressure-Temperature Ratings: Not less than indicated and as required for system pressures and temperatures.
	G. Valve Sizes: Same as upstream piping unless otherwise indicated.
	H. Valve Bypass and Drain Connections: MSS SP-45.

	2.2 BRONZE SWING CHECK VALVES
	A. Class 125, Bronze, Swing Check Valves with Bronze Disc:


	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 and damage.
	E. Do not attempt to repair defective valves; replace with new valves.

	3.2 VALVE INSTALLATION
	A. Install valves with unions or flanges at each piece of equipment arranged to allow service, maintenance, and equipment removal without system shutdown.
	B. Locate valves for easy access and provide separate support where necessary.
	C. Install valves in horizontal piping with stem at or above center of pipe.
	D. Install valves in position to allow full stem movement.
	E. Install check valves for proper direction of flow and as follows:
	F. Install valve tags. Comply with requirements in Section 15076 "Identification for Plumbing Piping and Equipment" for valve tags and schedules.

	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 if persistent leaking occurs.

	3.4 GENERAL REQUIREMENTS FOR VALVE APPLICATIONS
	A. If valves with specified CWP ratings are unavailable, the same types of valves with higher CWP ratings may be substituted.
	B. End Connections:

	3.5 DOMESTIC HOT- AND COLD-WATER VALVE SCHEDULE
	A. Pipe NPS 2 and Smaller: Bronze swing check valves, Class 125, bronze disc with soldered or threaded end connections.
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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:

	1.3 DEFINITIONS
	A. CWP: Cold working pressure.

	1.4 DELIVERY, STORAGE, AND HANDLING
	A. Prepare valves for shipping as follows:
	B. Use the following precautions during storage:


	PART 2 -  PRODUCTS
	2.1 GENERAL REQUIREMENTS FOR VALVES
	A. Source Limitations for Valves: Obtain each type of valve from single source from single manufacturer.
	B. ASME Compliance:
	C. NSF Compliance: NSF 61 and NSF 372 for valve materials for potable-water service.
	D. Bronze valves shall be made with dezincification-resistant materials. Bronze valves made with copper alloy (brass) containing more than 15 percent zinc are not permitted.
	E. Valve Pressure-Temperature Ratings: Not less than indicated and as required for system pressures and temperatures.
	F. Valve Sizes: Same as upstream piping unless otherwise indicated.
	G. Valve Actuator Types:
	H. Valves in Insulated Piping:

	2.2 BRASS BALL VALVES
	A. Two-Piece, Brass Ball Valves with Full Port and Stainless-Steel Trim:
	B. Three-Piece, Brass Ball Valves with Full Port and Stainless-Steel Trim:

	2.3 BRONZE BALL VALVES
	A. Two-Piece, Bronze Ball Valves with Full Port and Stainless-Steel Trim:
	B. Three-Piece, Bronze Ball Valves with Full Port and Stainless-Steel Trim:


	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 and damage.
	E. Do not attempt to repair defective valves; replace with new valves.

	3.2 VALVE INSTALLATION
	A. Install valves with unions or flanges at each piece of equipment arranged to allow service, maintenance, and equipment removal without system shutdown.
	B. Locate valves for easy access and provide separate support where necessary.
	C. Install valves in horizontal piping with stem at or above center of pipe.
	D. Install valves in position to allow full stem movement.
	E. Install valve tags. Comply with requirements in Section 15076 "Identification for Plumbing Piping and Equipment" for valve tags and schedules.

	3.3 GENERAL REQUIREMENTS FOR VALVE APPLICATIONS
	A. If valves with specified CWP ratings are unavailable, the same types of valves with higher CWP ratings may be substituted.
	B. Select valves with the following end connections:

	3.4 DOMESTIC HOT- AND COLD-WATER VALVE SCHEDULE
	A. Pipe NPS 1 and Smaller:
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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:

	1.3 ACTION SUBMITTALS
	A. Product Data: For each type of product indicated.


	PART 2 -  PRODUCTS
	2.1 SLEEVES
	A. Cast-Iron Wall Pipes: Cast or fabricated of cast or ductile iron and equivalent to ductile-iron pressure pipe, with plain ends and integral waterstop unless otherwise indicated.
	B. Galvanized-Steel Wall Pipes: ASTM A 53/A 53M, Schedule 40, with plain ends and welded steel collar; zinc coated.
	C. Galvanized-Steel-Pipe Sleeves: ASTM A 53/A 53M, Type E, Grade B, Schedule 40, zinc coated, with plain ends.
	D. PVC-Pipe Sleeves: ASTM D 1785, Schedule 40.
	E. Galvanized-Steel-Sheet Sleeves: 0.0239-inch (0.6-mm) minimum thickness; round tube closed with welded longitudinal joint.
	F. Molded-PE or -PP Sleeves: Removable, tapered-cup shaped, and smooth outer surface with nailing flange for attaching to wooden forms.
	G. Molded-PVC Sleeves: With nailing flange for attaching to wooden forms.

	2.2 SLEEVE-SEAL 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:
	B. Description: Modular sealing-element unit, designed for field assembly, for filling annular space between piping and sleeve.

	2.3 SLEEVE-SEAL 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:
	B. Description: Manufactured plastic, sleeve-type, waterstop assembly made for imbedding in concrete slab or wall. Unit has plastic or rubber waterstop collar with center opening to match piping OD.

	2.4 GROUT
	A. Standard: ASTM C 1107/C 1107M, 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 (34.5-MPa), 28-day compressive strength.
	D. Packaging: Premixed and factory packaged.


	PART 3 -  EXECUTION
	3.1 SLEEVE INSTALLATION
	A. Install sleeves for piping passing through penetrations in floors, partitions, roofs, and walls.
	B. For sleeves that will have sleeve-seal system installed, select sleeves of size large enough to provide 1-inch (25-mm) annular clear space between piping and concrete slabs and walls.
	C. Install sleeves in concrete floors, concrete roof slabs, and concrete walls as new slabs and walls are constructed.
	D. Install sleeves for pipes passing through interior partitions.
	E. Fire-Barrier Penetrations: Maintain indicated fire rating of walls, partitions, ceilings, and floors at pipe penetrations. Seal pipe penetrations with firestop materials. Comply with requirements for firestopping specified in Section 07841 "Through-Penetration Firestop Systems."

	3.2 SLEEVE-SEAL-SYSTEM INSTALLATION
	A. Install sleeve-seal systems in sleeves in exterior concrete walls and slabs-on-grade at service piping entries into building.
	B. Select type, size, and number of sealing elements required for piping material and size and for sleeve ID or hole size. Position piping in center of sleeve. Center piping in penetration, assemble sleeve-seal system components, and install in annular space between piping and sleeve. Tighten bolts against pressure plates that cause sealing elements to expand and make a watertight seal.

	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.

	3.4 SLEEVE AND SLEEVE-SEAL SCHEDULE
	A. Use sleeves and sleeve seals for the following piping-penetration applications:
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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 insulating the following duct services:

	1.3 COORDINATION
	A. Coordinate clearance requirements with duct Installer for duct insulation application. Establish and maintain clearance requirements for installation of insulation finishes and for space required for maintenance.

	1.4 SCHEDULING
	A. Schedule insulation application after pressure testing systems. Insulation application may begin on segments that have satisfactory test results.


	PART 2 -  PRODUCTS
	2.1 INSULATION MATERIALS
	A. Comply with requirements in "Duct Insulation Schedule, General" and "Indoor 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-Applied Jackets" Article.

	2.2 ADHESIVES
	A. Materials shall be compatible with insulation materials, jackets, and substrates and for bonding insulation to itself and to surfaces to be insulated unless otherwise indicated.
	B. Mineral-Fiber Adhesive: Comply with MIL-A-3316C, Class 2, Grade A.
	C. ASJ Adhesive, and FSK Jacket Adhesive: Comply with MIL-A-3316C, Class 2, Grade A for bonding insulation jacket lap seams and joints.

	2.3 MASTICS
	A. Materials shall be compatible with insulation materials, jackets, and substrates; comply with MIL-PRF-19565C, Type II.
	B. Vapor-Barrier Mastic: Water based; suitable for indoor use on below ambient services.
	C. Breather Mastic: Water based; suitable for indoor and outdoor use on above ambient services.

	2.4 SEALANTS
	A. FSK and Metal Jacket Flashing Sealants:

	2.5 FACTORY-APPLIED JACKETS
	A. Insulation system schedules indicate factory-applied jackets on various applications. When factory-applied jackets are indicated, comply with the following:

	2.6 FIELD-APPLIED FABRIC-REINFORCING MESH
	A. Woven Glass-Fiber Fabric: Approximately 6 oz./sq. yd. with a thread count of 5 strands by 5 strands/sq. in. for covering ducts.

	2.7 FIELD-APPLIED CLOTHS
	A. Woven Glass-Fiber Fabric: Comply with MIL-C-20079H, Type I, plain weave, and presized a minimum of 8 oz./sq. yd..

	2.8 FIELD-APPLIED JACKETS
	A. Field-applied jackets shall comply with ASTM C 921, Type I, unless otherwise indicated.
	B. FSK Jacket: Aluminum-foil-face, fiberglass-reinforced scrim with kraft-paper backing.

	2.9 TAPES
	A. FSK Tape: Foil-face, vapor-retarder tape matching factory-applied jacket with acrylic adhesive; complying with ASTM C 1136.

	2.10 SECUREMENTS
	A. Bands:
	B. Insulation Pins and Hangers:
	C. Staples: Outward-clinching insulation staples, nominal 3/4-inch- wide, stainless steel or Monel.
	D. Wire:  0.062-inch soft-annealed, stainless steel 0.062-inch soft-annealed, galvanized steel.

	2.11 CORNER ANGLES
	A. Stainless-Steel Corner Angles:  0.024 inch thick, minimum 1 by 1 inch, stainless steel according to ASTM A 167 or ASTM A 240/A 240M, Type 304 or Type 316.


	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.
	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.
	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:
	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 Aboveground Exterior Wall Penetrations: Install insulation continuously through wall penetrations.
	B. Insulation Installation at Interior Wall and Partition Penetrations (That Are Not Fire Rated): Install insulation continuously through walls and partitions.
	C. 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 insulation at least 2 inches.

	3.5 INSTALLATION OF MINERAL-FIBER INSULATION
	A. Blanket Insulation Installation on Ducts and Plenums: Secure with adhesive and insulation pins.

	3.6 FIELD-APPLIED JACKET INSTALLATION
	A. Where FSK jackets are indicated, install as follows:
	B. 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 with stainless-steel bands 12 inches o.c. and at end joints.

	3.7 DUCT INSULATION SCHEDULE, GENERAL
	A. Plenums and Ducts Requiring Insulation:
	B. Items Not Insulated:

	3.8 INDOOR DUCT AND PLENUM INSULATION SCHEDULE
	A. Concealed, round, supply-air duct insulation shall be the following:
	B. Concealed, round, exhaust-air duct insulation between isolation damper and exterior building penetration:
	C. Concealed, rectangular, supply-air duct insulation shall be the following:
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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 insulating the following plumbing piping services:

	1.3 QUALITY ASSURANCE
	A. 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 materials and adhesive, mastic, tapes, and cement material containers, with appropriate markings of applicable testing agency.
	B. Comply with the following applicable standards and other requirements specified for miscellaneous components:

	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 15061 "Hangers and Supports for Plumbing Piping and Equipment."
	B. Coordinate clearance requirements with piping Installer for piping insulation application. Establish and maintain clearance requirements for installation of insulation and field-applied jackets and finishes and for space required for maintenance.

	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 "Piping Insulation Schedule, General" and "Indoor Piping 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. Foam insulation materials shall not use CFC or HCFC blowing agents in the manufacturing process.
	F. Mineral-Fiber, Preformed Pipe Insulation:

	2.2 INSULATING CEMENTS
	A. Mineral-Fiber Insulating Cement: Comply with ASTM C 195.
	B. Mineral-Fiber, Hydraulic-Setting Insulating and Finishing Cement: Comply with ASTM C 449.

	2.3 ADHESIVES
	A. Materials shall be compatible with insulation materials, jackets, and substrates and for bonding insulation to itself and to surfaces to be insulated, unless otherwise indicated.
	B. Mineral-Fiber Adhesive: Comply with MIL-A-3316C, Class 2, Grade A.
	C. ASJ Adhesive, and FSK Jacket Adhesive: Comply with MIL-A-3316C, Class 2, Grade A for bonding insulation jacket lap seams and joints.
	D. PVC Jacket Adhesive: Compatible with PVC jacket.

	2.4 MASTICS
	A. Materials shall be compatible with insulation materials, jackets, and substrates; comply with MIL-PRF-19565C, Type II.
	B. Vapor-Barrier Mastic: Water based; suitable for indoor use on below-ambient services.
	C. Vapor-Barrier Mastic: Solvent based; suitable for indoor use on below-ambient services.
	D. Breather Mastic: Water based; suitable for indoor and outdoor use on above-ambient services.

	2.5 SEALANTS
	A. ASJ Flashing Sealants, and Vinyl, PVDC, and PVC Jacket Flashing Sealants:

	2.6 FACTORY-APPLIED JACKETS
	A. Insulation system schedules indicate factory-applied jackets on various applications. When factory-applied jackets are indicated, comply with the following:

	2.7 FIELD-APPLIED FABRIC-REINFORCING MESH
	A. Woven Glass-Fiber Fabric: Approximately 2 oz./sq. yd. with a thread count of 10 strands by 10 strands/sq. in. for covering pipe and pipe fittings.

	2.8 FIELD-APPLIED CLOTHS
	A. Woven Glass-Fiber Fabric: Comply with MIL-C-20079H, Type I, plain weave, and presized a minimum of 8 oz./sq. yd..

	2.9 TAPES
	A. ASJ Tape: White vapor-retarder tape matching factory-applied jacket with acrylic adhesive, complying with ASTM C 1136.
	B. PVC Tape: White vapor-retarder tape matching field-applied PVC jacket with acrylic adhesive; suitable for indoor and outdoor applications.

	2.10 PROTECTIVE SHIELDING GUARDS
	A. Protective Shielding Pipe Covers:
	B. Protective Shielding Piping Enclosures:


	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.
	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 piping including fittings, valves, and specialties.
	B. Install insulation materials, forms, vapor barriers or retarders, jackets, and 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, 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. Do not weld brackets, clips, or other attachment devices to piping, fittings, and specialties.
	G. Keep insulation materials dry during application and finishing.
	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.
	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:
	M. Cut insulation in a manner to avoid compressing insulation more than 75 percent of its nominal thickness.
	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 similar to butt joints.
	P. For above-ambient services, do not install insulation to the following:

	3.4 PENETRATIONS
	A. Insulation Installation at Roof Penetrations: Install insulation continuously through roof penetrations.
	B. Insulation Installation at Interior Wall and Partition Penetrations (That Are Not Fire Rated): Install insulation continuously through walls and partitions.
	C. Insulation Installation at Fire-Rated Wall and Partition Penetrations: Install insulation continuously through penetrations of fire-rated walls and partitions.
	D. Insulation Installation at Floor Penetrations:

	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.
	B. Insulation Installation on Fittings, Valves, Strainers, Flanges, and Unions:
	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 the connection with insulating cement and finish with finishing cement, mastic, and flashing sealant.
	D. Install removable insulation covers at locations indicated. Installation shall conform to the following:

	3.6 INSTALLATION OF MINERAL-FIBER INSULATION
	A. Insulation Installation on Straight Pipes and Tubes:
	B. Insulation Installation on Pipe Flanges:
	C. Insulation Installation on Pipe Fittings and Elbows:
	D. Insulation Installation on Valves and Pipe Specialties:

	3.7 FINISHES
	A. Insulation with ASJ, Glass-Cloth, or Other Paintable Jacket Material: Paint jacket with paint system identified below and as specified in Section 09911 "Exterior Painting" and Section 09912 "Interior Painting."
	B. Color: Final color as selected by Architect. Vary first and second coats to allow visual inspection of the completed Work.

	3.8 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:

	3.9 INDOOR PIPING INSULATION SCHEDULE
	A. Domestic Cold Water:
	B. Domestic Hot Water and Recirculating Hot Water:
	C. Exposed Sanitary Drains, Domestic Water, Domestic Hot Water, and Stops for Plumbing Fixtures for People with Disabilities:
	D. Floor Drains, Traps, and Sanitary Drain Piping within 10 Feet of Drain Receiving Condensate and Equipment Drain Water below 60 Deg F:



	15077 fl - identification for hvac piping and equipment.pdf
	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 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.

	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. Metal Labels for Equipment:
	B. Plastic Labels for Equipment:
	C. 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.
	D. 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 Specification Section number and title where equipment is specified. Equipment 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.



	15076 fl - identification for plumbing and piping equipment.pdf
	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 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. Metal Labels for Equipment:
	B. Plastic Labels for Equipment:
	C. 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.

	2.2 PIPE LABELS
	A. General Requirements for Manufactured Pipe Labels: Preprinted, color-coded, with lettering indicating service, and showing flow direction.
	B. Pretensioned Pipe Labels: Precoiled, semirigid plastic formed to partially cover circumference of pipe and to attach to pipe without fasteners or adhesive.
	C. Self-Adhesive Pipe Labels: Printed plastic with contact-type, permanent-adhesive backing.
	D. 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.


	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 PIPE LABEL INSTALLATION
	A. Locate pipe labels where piping is exposed or above accessible ceilings in finished spaces; machine rooms; accessible maintenance spaces such as plenums; and exterior exposed locations as follows:
	B. Pipe Label Color Schedule:



	15061 fl - hangers and supports for plumbing piping and equipment.pdf
	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. MSS: Manufacturers Standardization Society of The Valve and Fittings Industry Inc.

	1.4 PERFORMANCE REQUIREMENTS
	A. 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.


	PART 2 -  PRODUCTS
	2.1 METAL PIPE HANGERS AND SUPPORTS
	A. Carbon-Steel Pipe Hangers and Supports:
	B. Copper Pipe Hangers:

	2.2 THERMAL-HANGER SHIELD INSERTS
	A. Manufacturers: Subject to compliance with requirements, provide products by one of the following:
	B. Insulation-Insert Material for Cold Piping:  ASTM C 552, Type II cellular glass with 100-psig or ASTM C 591, Type VI, Grade 1 polyisocyanurate with 125-psig minimum compressive strength and vapor barrier.
	C. Insulation-Insert Material for Hot Piping:  ASTM C 552, Type II cellular glass with 100-psig or ASTM C 591, Type VI, Grade 1 polyisocyanurate with 125-psig minimum compressive strength.
	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.

	2.3 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.


	PART 3 -  EXECUTION
	3.1 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. Thermal-Hanger Shield Installation: Install in pipe hanger or shield for insulated piping.
	C. Install hangers and supports complete with necessary attachments, inserts, bolts, rods, nuts, washers, and other accessories.
	D. 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.
	E. Install lateral bracing with pipe hangers and supports to prevent swaying.
	F. 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.
	G. Load Distribution: Install hangers and supports so that piping live and dead loads and stresses from movement will not be transmitted to connected equipment.
	H. 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.
	I. Insulated Piping:

	3.2 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.

	3.3 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 carbon-steel pipe hangers and supports and attachments for general service applications.
	F. Use copper-plated pipe hangers and copper or stainless-steel attachments for copper piping and tubing.
	G. Use padded hangers for piping that is subject to scratching.
	H. Use thermal-hanger shield inserts for insulated piping and tubing.
	I. Horizontal-Piping Hangers and Supports: Unless otherwise indicated and except as specified in piping system Sections, install the following types:
	J. Vertical-Piping Clamps: Unless otherwise indicated and except as specified in piping system Sections, install the following types:
	K. Hanger-Rod Attachments: Unless otherwise indicated and except as specified in piping system Sections, install the following types:
	L. Building Attachments: Unless otherwise indicated and except as specified in piping system Sections, install the following types:
	M. Saddles and Shields: Unless otherwise indicated and except as specified in piping system Sections, install the following types:



	15058 fl - common motor requirements for hvac equipment.pdf
	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 general requirements for single-phase and polyphase, general-purpose, horizontal, small and medium, squirrel-cage induction motors for use on ac power systems up to 600 V and installed at equipment manufacturer's factory or shipped separately by equipment manufacturer for field installation.

	1.3 COORDINATION
	A. Coordinate features of motors, installed units, and accessory devices to be compatible with the following:


	PART 2 -  PRODUCTS
	2.1 GENERAL MOTOR REQUIREMENTS
	A. Comply with NEMA MG 1 unless otherwise indicated.

	2.2 MOTOR CHARACTERISTICS
	A. Duty: Continuous duty at ambient temperature of 40 deg C and at altitude of 3300 feet above sea level.
	B. Capacity and Torque Characteristics: Sufficient to start, accelerate, and operate connected loads at designated speeds, at installed altitude and environment, with indicated operating sequence, and without exceeding nameplate ratings or considering service factor.

	2.3 SINGLE-PHASE MOTORS
	A. Motors larger than 1/20 hp shall be one of the following, to suit starting torque and requirements of specific motor application:
	B. Multispeed Motors: Variable-torque, permanent-split-capacitor type.
	C. Bearings: Prelubricated, antifriction ball bearings or sleeve bearings suitable for radial and thrust loading.
	D. Motors 1/20 HP and Smaller: Shaded-pole type.
	E. Thermal Protection: Internal protection to automatically open power supply circuit to motor when winding temperature exceeds a safe value calibrated to temperature rating of motor insulation. Thermal-protection device shall automatically reset when motor temperature returns to normal range.


	PART 3 -  EXECUTION (Not Applicable)


