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PART 1 GENERAL 

1.1 PROJECT IDENTIFICATION 

PROJECT INFORMATION 

A. Project Name: Comfort Station 

B. Owner's Project Number: ENGR-102423 

John B. Foley Park, Downtown 

Foley, Alabama36535 

C. The Owner, hereinafter referred to as Owner: City of Foley 

D. Owner's Representative: Jeff Phillips 

1. Department: Engineering 

2. Address: 200 West Laurel Ave. Suite 225 

3. City, State, Zip: Foley, AL 36535 

4. Phone/Fax: 251-970-1104 

5. E-mail: jphillips@cityoffoley.org 

1.2 NOTICE TO PROSPECTIVE BIDDERS 

A. These documents constitute an Invitation to Bid to and request for qualifications from General 
Contractors for the construction of the project described below. 

B. Notice Date:  09-27-2023 

1.3 PROJECT DESCRIPTION 

A. Summary Project Description:  The project involves the construction of a new restroom building 
within John B. Foley Park including all electrical and utility tie-ins and abandoning of utilities for 
the old bathroom. 

B. Contract Scope: For the project area, the scope will include construction and facility operations 
during occupancy. 

C. Contract Terms: Lump sum (fixed price, stipulated sum). 

D. The currently utilized premises at the project site are open for examination by bidders during 
daylight hours. 

1.4 PROCUREMENT TIMETABLE 

A. Bid package available: 09-27-2023. 

B. Mandatory Pre-Bid Meeting: 10-17-2023 at 10:00 AM local time. 

1. Location: City of Foley Council Chambers. 

2. Address: 407 E. Laurel Avenue. 

3. City, State, Zip: Foley, AL 36535. 

C. Last Request for Substitution Due: 7 days prior to due date of bids. 

D. Last Request for Information Due: 3 days prior to due date of bids. 

E. Bid Due Date: 10-24-2023, before 10:00 AM local time. 

1. Location: City of Foley. 

2. Attn: Purchasing Agent 

3. Address: 407 E. Laurel Avenue. 
4.  City, State, Zip:  Foley, AL 36535

mailto:jphillips@cityoffoley.org


F. 

G. 

H. 

I. 

J. 

K. 

Bid Opening: Same time as bid due deadline. 

Notice to Proceed:  Within 7 days after due date. 

Bids May Not Be Withdrawn Until: 30 days after due date. 

Contract Time:  To be stated in bid documents. 

Desired Construction Start: Not later than 7 calendar days after Notice to Proceed. 

Required Substantial Completion Date: Not later than 105 calendar days from Notice to 
Proceed. 

Required Final Completion Date: Not later than 120 calendar days from Notice to Proceed. 

Final Completion date is critical due to requirements of Owner's operations. 

The Owner reserves the right to change the schedule or terminate the entire procurement 

L. 

M. 

N. 
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process at any time. 

1.5 PROCUREMENT DOCUMENTS 

A. Availability of Documents: Complete sets of procurement documents may be obtained: 

1. By contacting Rachel Keith at rkeith@cityoffoley.org or by calling 251-970-2418. 

1.6 BID SECURITY 

A. Bids shall be accompanied by a security deposit as follows: 

1. Bidder must file with their bids either a cashier’s check drawn on an Alabama bank or a 
bid bond executed by a surety company duly authorized and qualified to make bonds in 
the State of Alabama and made payable to the City of Foley in the amount of five (5%) 
percent of the Contractor’s bid but in no event more than $10,000. 

PART 2 PRODUCTS (NOT USED) 

PART 3 EXECUTION (NOT USED) 

END OF SECTION 
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PART 1 GENERAL 

1.1 SECTION INCLUDES 

PROJECT DIRECTORY 

A. Identification of project team members and their contact information. 

1.2 OWNER: 

A. Name: City of Foley . 

1. Address Line 1: 407 E. Laurel Avenue 

2. City: Foley 

3. State: AL 

4. Zip Code: 36535 

B. Primary Contact:  All correspondence from the Contractor to the City of Foley will be made 
directly to the party below, unless alternate arrangements are mutually agreed upon at 
preconstruction meeting. 
1. Title: Construction Project Manager. 

2. Name: Jeff Phillips. 

3. Email: jphillips@cityoffoley.org. 

 
 
 
Part 2  PRODUCTS – NOT USED 
Part 3  EXECUTION – NOT USED 
 
 

END OF SECTION

mailto:jphillips@cityoffoley.org
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PART 1 GENERAL 

PROCUREMENT FORMS AND SUPPLEMENTS 

1.1 CONTRACTOR IS RESPONSIBLE FOR OBTAINING A VALID LICENSE TO USE ALL 
COPYRIGHTED DOCUMENTS SPECIFIED BUT NOT INCLUDED IN THE PROJECT MANUAL. 

1.2 FORMS 

A. Use the following forms for the specified purposes unless otherwise indicated elsewhere in the 
procurement requirements. 

B. Instructions to Bidders: AIA A701. 

C. Substitution Request Form (During Procurement):  CSI/CSC Form 1.5C - Substitution Request 
(During the Bidding/Negotiating Stage). 

D. Bid Form: Section 004100 - Bid Form. 

E. Procurement Form Supplements: 

1. Bid Security Form: AIA A310. 

2. Substitution Request Form (for substitutions requested with bid): CSI/CSC Form 1.5C - 
Substitution Request (During the Bidding/Negotiating Stage). 

F. Representations and Certifications: 

1. Bidder's Qualifications: in format that matches AIA A305. 

1.3 REFERENCE STANDARDS 

A. AIA A305 - Contractor's Qualification Statement 2020. 

B. AIA A310 - Bid Bond 2010. 

C. AIA A701 - Instructions to Bidders 2018. 

D. CSI/CSC Form 1.5C - Substitution Request (During the Bidding/Negotiating Stage) Current 
Edition. 

PART 2 PRODUCTS - NOT USED 

PART 3 EXECUTION - NOT USED 

END OF SECTION 
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THE PROJECT AND THE PARTIES 

1.1 TO: 

A. City of Foley (Owner) 

Attn: Purchasing Agent 

407 E. Laurel Avenue 

Foley, Alabama 36535 

BID FORM 

1.2 FOR: 

A. Project:  Comfort Station 

B. Owner's Project Number: ENGR-041823 

John B. Foley Park, Downtown 

Foley, Alabama 36535 

1.3 DATE: (BIDDER TO ENTER DATE) 

1.4 SUBMITTED BY: (BIDDER TO ENTER NAME AND ADDRESS) 

A. Bidder's Full Name    

1. Address    

2. City, State, Zip   

1.5 OFFER 

A. This project qualifies as a tax exempt project pursuant to “Sales and use Tax Division 
Administrative Rule 810-6-3.77”. Tax shall not be included in the bid price but shall be noted 
separately on Form C-3A which is included in the bid packet. 

B. Having examined the Place of The Work and all matters referred to in the Instructions to 
Bidders and the Bid Documents for the above mentioned project, we, the undersigned, 
hereby offer to enter into a Contract to perform the Work for the Sum of: 

C.    
   dollars 
($ ), in lawful money of the United States of America. 

D. We have included the required security Bid Bond as required by the Instruction to Bidders. 

E. We have included the required performance assurance bonds in the Bid Amount as required by 
the Instructions to Bidders. 

1. The cost of the required performance assurance bonds is _ _dollars 
($ ), in lawful money of the United States of America. 

F. All applicable federal taxes are included and State of Alabama taxes are included in the Bid 
Sum. 

1.6 ACCEPTANCE 

A. This offer shall be open to acceptance and is irrevocable for thirty days from the bid closing 
date. 

B. If this bid is accepted by Owner within the time period stated above, we will: 

1. Execute the Agreement within seven days of receipt of Notice of Award. 

2. Furnish the required bonds within seven days of receipt of Notice of Award. 

3. Commence work within seven days after written Notice to Proceed of this bid. 

C. If this bid is accepted within the time stated, and we fail to commence the Work or we fail to 
provide the required Bond(s), the security deposit shall be forfeited as damages to Owner by 
reason of our failure, limited in amount to the lesser of the face value of the security deposit or 
the difference between this bid and the bid upon which a Contract is signed. 
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1.7 CONTRACT TIME 

A. If this Bid is accepted, we will: 

1. Complete the Work in 120 calendar days from Notice to Proceed. 

1.8 CHANGES TO THE WORK 

A. When the City establishes that the method of valuation for Changes in the Work will be net cost 
plus a percentage fee in accordance with General Conditions, our percentage fee will be: 
1.   percent overhead and profit on the net cost of our own Work; 

2.   percent on the cost of work done by any Subcontractor. 

B. On work deleted from the Contract, our credit to Owner shall be Architect-approved net cost 
plus of the overhead and profit percentage noted above. 

1.9 BID FORM SIGNATURE(S) 

A.    

B. (Bidder - print the full name of your firm) 

C. was hereunto affixed in the presence of: 

D.    

E. (Authorized signing officer, Title) 

1.10 IF THE BID IS A JOINT VENTURE OR PARTNERSHIP, ADD ADDITIONAL FORMS OF 
EXECUTION FOR EACH MEMBER OF THE JOINT VENTURE IN THE APPROPRIATE FORM 
OR FORMS AS ABOVE. 

END OF SECTION 
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ACCOUNTING OF SALES TAX 

Form C-3A  

 

 
 

TO:   CITY OF FOLEY       DATE:_________________ 

 

NAME OF PROJECT:   COMFORT STATION IN JOHN B. FOLEY PARK __________  

 

 ___________________________________________________________________________________  

 

SALES TAX ACCOUNTING 

 

Pursuant to Act 2013-205, Section 1(g), the Contractor accounts for the sales tax NOT included in the 

bid proposal form as follows: 

 

BASE BID ESTIMATED SALES TAX  

 

 

ALTERNATE (Insert key word for Alternate) 

 
Alternate No. 1( . . . . . . . . . . . . . . . .  . . . . . . . . . . ) 

Alternate No. 2( . . . .  . . . . . . . . . . . . . . . . . . . . . . ) 

Alternate No. 3( . . . . . . . . . . . . . . . . . . . . . . ) 

Alternate No. 4( . . . . . . . . .  . . . . . . . . . . . .. ) 

Alternate No. 5( . . . . . . . .. . . . . . .  . . . . . . . ) 

Alternate No. 6( . . . . . . .  . . . . .  . . . . . . . . . ) 

 
$_____________________________________  

 

 

ESTIMATED SALES TAX AMOUNT 
 

(add)(deduct) $  

(add)(deduct) $  

(add)(deduct) $  

(add)(deduct) $  

(add)(deduct) $  

(add)(deduct) $   

 

 

Failure to provide an accounting of sales tax shall render the bid non-responsive. Other than 
determining responsiveness, sales tax accounting shall not affect the bid pricing nor be considered 
in the determination of the lowest responsible and responsive bidder. 

 
Legal Name of Bidder   

 
Mailing Address    

* By (Legal Signature)   

* Name (type or print)      

* Title 

 
(Seal) 

 

Telephone Number    
 

 



ITEM DESCRIPTION QTY UNIT UNIT PRICE TOTAL

1 SILT FENCE, TY A 150 LF

2 ELECTRICAL PACKAGE AND ALL RELATED COMPONENTS, POE DOOR LOCKS, COMMUNICATION CONDUIT 

FROM WELCOME CENTER TO BUILDING, COMMUNICATIONS BACKBOARD

1 LS

3 UTILITY CONNECTIONS- WATER,SEWER,POWER 1 LS

4 FRAMING - 2X6X16 15 EA

5 FRAMING - 2X4X8 100 EA

6 NAILS - FRAMING 1 LS

7 CONCRETE - 4,000 PSI 37 CY

8 MESH - 6X6X10X10 WIRE MESH, 5' X 150' ROLLS 2 EA

9 REBAR - #5, 20' LENGTHS 70 EA

10 REBAR CHAIRS 1 LS

11 VISQUEEN - 6 MIL VISQUEEN - 12' X 100' ROLLS 1 EA

12 TIE WIRE 1 LS

13 TERMITE TREATMENT 1 LS

14 6" NO. 57 STONE BASE 19 CY

15 CONCRETE - 4,000 PSI 19 CY

16 FRAMING - 2X6X16 14 EA

17 FRAMING - 2X4X8 45 EA

18 MESH - 6X6X10X10 WIRE MESH, 5' X 150' ROLLS 2 EA

19 NAILS - FRAMING 1 LS

20 CONTROL JOINTS 400 LF

21 CMU BLOCKS 1,715 EA

22 CMU MORTAR BAGS 60 EA

23 CONCRETE - CMU FILLED 7 CY

24 REBAR - CMU BLOCKS - #5 - 20' LENGTHS 30 EA

25 TOP PLATE - 2X8X16 TR'D PINE 10 EA

26 J BOLTS - 5/8" X 10" GALV J BOLTS W/ WASHER & NUT 40 EA

27 POSTS - 8X8 #1 DENSE SELECT, TR'D PINE, KDAT, 12' HT 6 EA

28 POST BASE - SIMPSON STRONG TIE ABU 8X8 6 EA

29 BOLT - 1/2" CARRIAGE BOLT W/ NUT & WASHER, 8" L 16 EA

30 BEAM - DOUBLE 2X10X16 #1 TR'D PINE 4 EA

31 BEAM SCREWS 1 LS

32 LOUVERS - 8' LENGTH 4 EA

33 TRUSSES 1 LS

34 TRUSS BRACING, 2X4X8 125 EA

35 ROOFING PLYWOOD, 7/16 OSB, 4X8 SHEETS 80 EA

36 40 LB SELF ADHEERING MEMBRANE - GRACE ICE & WATER SHIELD 36" X 36' 28 EA

37 15 LB ROOFING FELT 6 EA

38 ROOFING NAILS 2 BOX

39 SHINGLES - ARCHITECTURAL ASPHALT, 130 MPH, BUNDLE 75 EA

40 VENT - COR-A-VENT V-600 BUNDLE 1 EA

41 SUB-FASCIA - 2X8X16 #1 PINE 12 EA

42 FASCIA - 1X8X12 HARDIE TRIM 16 EA

43 FURRING - CEILING & SOFFIT, 1X2X16 110 EA

44 CEILING - HARDIE BEADED BOARD SOFFIT, 4X8 48 EA

45 INSULATION - R30 BATT, 25' ROLL 20 EA

46 TRIM - 1X4 HARDIE 150 EA

47 DOORS - EXTERIOR 3 EA

48 WINDOWS - 2X8 4 EA

49 STALLS - STANDARD 5 EA

50 STALLS - URINAL 3 EA

51 STALLS - HANDICAP 2 EA

BASE BID



52 TOILET PAPER DISPENSER (CITY FURNISHED AND INSTALLED) 7 EA

53 SOAP DISPENSER (CITY FURNISHED AND INSTALLED) 0 EA

54 TRASH CANS 2 EA

55 MIRRORS 6 EA

56 CHANGING STATIONS 2 EA

57 GRAB BARS 4 EA

58 SIGNAGE 2 EA

59 TOILETS 7 EA

60 URINALS 3 EA

61 SINKS 6 EA

62 WATER FOUNTAINS/WATER BOTTLE FILLER 2 EA

63 PAPER TOWEL DISPENSER (CITY FURNISHED AND INSTALLED) 6 EA

64 WATER HEATER 1 EA

65 HOSE BIBB 1 EA

66 BRACKETS 26 EA

67 DORMERS 4 EA

68 TRIM - 1X6X12 HARDIE ABOVE BRACKETS 7 EA

69 FURRING - 2X2X8 VERTICAL FURRING @ 16" O.C. #2 TR'D PINE 112 EA

70 SIDING - HARDIE PANEL BOARD SIDING, 5/16". CEDARMILL FINISH 4'X10' SHEETS 37 EA

71 SIDING - HARDIE BEADED BOARD SIDING, 1/4". 4'X8' SHEETS 13 EA

72 VENT - COR-A-VENT S-400 SOFFIT STRIP VENT 4' LENGTH 225 EA

73 VENT - COR-A-VENT SV-5 RAINSCREEN SIDING VENT 4' LENGTH 225 EA

74 TRIM - 1X8X12 HARDIE CORNICE TRIM 4 EA

75 TRIM - 1X6X12 HARDIE CORNICE TRIM 9 EA

76 TRIM - 1X4X12 HARDIE TRIM BELOW BEADED BOARD 9 EA

77 DRIP CAP - WOOD SILL, SPECIAL ORDER, 12' LENGTH 19 EA

78 TRIM - 1X8X12 HARDIE BASE TRIM 10 EA

79 TRIM - 1X6X12 HARDIE VERTICAL TRIM 29 EA

80 TRIM - 1X4X12 HARDIE VERTICAL TRIM 8 EA

81 TRIM - 1X6X12 HARDIE FAUX DOOR TRIM 9 EA

82 BATTENS - 1X3X12 HARDIE TRIM 125 EA

83 SPACER - 1X4X10 #2 TR'D PINE 15 EA

84 HINGES 24 EA

85 FASTENERS - NAILS, SCREWS, ETC. 1 LS

86 PLUMBING MATERIALS AND ALL RELATED COMPONENTS 1 LS

87 HVAC - ALLOWANCE (MITSUBISHI OR FUJITSU) 1 LS

88 PAINTING - 5 GALLON 27 EA

89 MOBILIZATION AND MAINTENANCE OF EXISTING CONSTRUCTION ENTRANCE 1 LS

ADDRESS:

PHONE: 

PROJECT TOTAL

COMPANY NAME:

SUBMITTED BY:

STATE OF ALABAMA CONTRACTOR'S LICENSE NUMBER



 

 

AlAbAmA DepArtment of revenue 

SAleS AnD uSe tAx DiviSion 
p.o. box 327710 • montgomery, Al 36132-7710 

Application for 
Sales and use tax Certificate of exemption 

FOR GOVERNMENT ENTITY PROJECT 

This Certificate of Exemption will be limited to purchases which qualify for an exemption of 

sales and use taxes pursuant to Rule No. 810-6-3-.77 

 

ST: EXC-01 

11/21 

PROJECT INFORMATION: 
 

 
STREET ADDRESS OF PROJECT (CITY AND COUNTY INCLUDED) CITY ZIP COUNTY 

 
 

 

 

APPLICANT’S INFORMATION: 
 

 

RELATION:  (CHOOSE ONE) 

D Government Entity D General Contractor D Subcontractor 
 

 
MAILING ADDRESS: STREET CITY STATE ZIP COUNTY 

 
 

 
EMAIL ADDRESS 

 
 

PROJECT START DATE PROJECT END DATE 

WILL THE APPLICANT HAVE ANY SUBCONTRACTORS ON THIS JOB? 

D Yes D No If yes, please attach list. 

NAME OF PARTY TO THE CONTRACT 

JOB DESCRIPTION 

 
 

WILL ANY POLLUTION CONTROL EXEMPTION BE APPLICABLE? 

D Yes D No 

ESTIMATED POLLUTION CONTROL COST 

$ 

TOTAL PROJECT BID AMOUNT 

(APPLICANTʼS PORTION OF PROJECT) 

$ 

LABOR COST 

(APPLICANTʼS PORTION OF PROJECT) 

$ 

MATERIAL COST 

(APPLICANTʼS PORTION OF PROJECT) 

$ 

 

REVENUE DEPARTMENT USE ONLY 

PENDING DOCUMENTATION / INFORMATION: 

D GCL D SBL D Contract / NTP / LOI D LOS D Project Dates / Breakdown of Costs 

 
Contact Dates: Received Date:    

 

   Forwarded for Denial:    

 

 
PAGE 1 

PROJECT NAME PROJECT OWNERʼS FEIN (EXEMPT ENTITY) 

APPLICANTʼS LEGAL NAME  

DBA CONSUMERʼS USE TAX ACCOUNT NUMBER 

CONTACT PERSON BUSINESS TELEPHONE NUMBER 

( ) 

Reset 



 

 

 

 
FORM OF OWNERSHIP: 

D Individual     D Partnership    D Corporation    D Multi member LLC    D Single member LLC    D Government Entity 

If applicant is a corporation, a copy of the certified certificate of incorporation, amended certificate of incorporation, certificate of 

authority, or articles of incorporation should be attached. If the applicant is a limited liability company or a limited liability partnership, 

a copy of the certified articles of organization should be attached. 
 

OWNERSHIP INFORMATION: 
 

Corporations – give name, title, home address, and Social Security Number of each officer. 

Partnerships – give name, home address, Social Security Number or FEIN of each partner. 

Sole Proprietorships – give name, home address, Social Security Number of owner. 

LLC – give name, home address, and Social Security Number or FEIN of each member. 

LLP – give name, home address, and Social Security Number or FEIN of each partner. 

 
 

 

 
 

 

 
 

 

 
 

 

 
 

 

 
 

 

 
 

 

 
 
 

  

NAME (PLEASE PRINT) SIGNATURE 

 

 
  

TITLE DATE 

 
 

 

 
 

PENDING OTHER: 

REVENUE DEPARTMENT USE ONLY 

D Government Entity D General Contractor D Not on LOS 

 
Contact Dates: Received Date:    

 

   Forwarded for Denial:    

 
Examinerʼs Remarks     

 
 

 

 
 

 

 
 

 

 

Examiner    Date    

 

 

PROJECT NAME PROJECT OWNERʼS FEIN (EXEMPT ENTITY) 



 

 

Instructions for preparation of form St: exC-01 
Sales and use tax Certificate of exemption for Government entity project 

note: exemption Certificates will be issued as of the project start date or the received date of the application. if, upon 
receipt of the application, the project has already commenced, the certificate will be issued as of the received date of the 
application. Any purchases made prior to the issuance of a certificate will not be exempt. 

 

*** Please allow 10 to 14 business days for your application to be processed. *** 
 

in order to expedite the processing of your application, please include the following documentation when submitting your 
application: 

 

Exempt Entity: 
1. Signed Application 
2. Copy of executed/Signed Contract, letter of intent, notice of Award, and/or notice to proceed 

 

General Contractor: 
1. Signed Application 
2. Copy of executed/Signed Contract, letter of intent, notice of Award, and/or notice to proceed 
3. list of Subcontractors 
4. Alabama board of General Contractor’s license 
5. State/County business license (usually obtained through county probate office) 

 

Subcontractor: 
1. Signed Application 
2. Alabama board of General Contractor’s license 
3. State/County business license (usually obtained through county probate office) 
4. list of Subcontractors (if any) 

 

General contractors and subcontractors: 
• Any  additions  and/or  deletions  to  the  list  of  subcontractors  working  on  a  project  must  be  submitted  to  the 

Department within 30 days of occurrence. 
• if an extension is needed for a project, please contact the Department of revenue at the address, number, or email 

listed below. extension requests should be submitted no more than 30 days after expiration date. 
• Subcontractors project Start Date should be the date they will begin working on the project and ordering materials 

 

 
 

the application and required documentation may be mailed, faxed, or emailed to the following: 

fax: (334) 353-7867 

email: Stexemptionunit@revenue.alabama.gov 
 

mailing Address:  Attn: Contractor’s exemption 
Alabama Department of revenue 
Sales & use tax Division 
room 4303 
po box 327710 
montgomery, Al 36132-7710 

tHere iS A filinG reQuirement if Your AppliCAtion iS ApproveD. the return  will  be  filed through 
the Consumer’s use tax account. please see the following page for detailed instructions and general 
information regarding the reporting requirements. 

mailto:Stexemptionunit@revenue.alabama.gov


 

 

General Information and Instructions Regarding the 
Reporting Requirements for Contractors Awarded an Exemption Certificate 

A contractor’s exemption certificate for a Government entity project is needed in order to purchase materials tax exempt 
for the qualified project. once the exemption certificate has been applied for and awarded, there is a monthly filing 
requirement to report the purchases that have been made for each exempt project.  the Consumer’s use (Cnu) tax account 
is used to report the tax-exempt purchases made with each certificate for each exempt project for each month. 

 

the consumer’s use tax return must be filed for each of the months covered by the exemption certificate. (for example, if 
the certificate’s effective date is June 29, 2014 and the expected completion date is october 1, 2014, a consumer’s use tax 
return must be filed for each of the following months: June, July, August, September, and october.) A return muSt be filed 
each month to report the monthly purchases. therefore, all active exemption certificates must be included on the monthly 
report even if the monthly purchases for a specific project was $0. 

 

if a Cnu tax account is not already open under the taxpayer/business name, one will automatically be assigned at the time 
the exemption certificate is generated. electronic filing is required through the Department’s online filing system, my 
Alabama taxes (mAt). A letter containing the online filing information will be mailed to the address on file within a few 
days after the new Cnu tax account has been assigned. this letter will contain all the information needed to create your 
online filing account in mAt. for questions relating to setting up the account on www.myalabamataxes.alabama.gov, 
please contact business registration at 334-242-1584 or the Sales tax Division at 1-866-576-6531. 

 

once the mAt account is set up, please log in and file the monthly Cnu tax return. there is a table located at the bottom 
left hand corner labeled “Contractor’s exemption for Government Construction projects.” All three fields in the table are 
required to be completed: exemption number, project number, and total amount of purchases for that specific project for 
the month. 

 

***please do not use lines 1 through 9 of the return for reporting exempt project information. leave these lines blank unless 
taxable purchases were made outside of the state of Alabama that need to be reported and tax remitted. (lines 1 through 
9 do not have anything to do with the exemption reporting requirements). 

 

When the certificate expires (upon the project’s completion) and the Cnu tax account is no longer needed, please contact 
the business registration unit at 334-242-1584 and close the Cnu tax account. please be advised that if there are multiple 
government entity projects open, the consumer’s use tax account should remain open until the last project completion 
date. for example, if project exC00AbCD ends in June of 2014 but project exC00efGH ends January of 2015, the Cnu tax 
account must remain open until the end of January 2015. A return for project exC00efGH must be filed all the way 
through January 2015. 

 

if the applicant already has a Cnu tax account and it is currently set up online, please use this account to report exempt 
project purchases through www.myalabamataxes.alabama.gov using the instructions provided above. the return may 
then be filed as usual. 

 

***All Consumer’s use tax returns are due on the 20th of the month following the month in which purchases were made 

(i.e., the return for the month of June is due July 20th, etc. there are 20 days to file the return before it is deemed late.) 
 

***Any penalty waiver requests may be directed to the Sales and use tax Division at 1-866-576-6531. only one waiver per 

18 month period is allowed. 

http://www.myalabamataxes.alabama.gov/
http://www.myalabamataxes.alabama.gov/


 

 

 
 

2500 Southlake Park | Birmingham, AL 35244 

www.es2.com 

 

BUSINESS TRANSACTION AUTHORIZATION 
 

 

I HEREBY AUTHORIZE The City of Foley (the “End User”) to obtain “consumer reports” and/or “investigative consumer reports” 

in connection with a business transaction that I initiated and which is stated below. To this end, I hereby authorize, without 

reservation, any person or entity, law enforcement agency, administrator, state or federal agency, institution, school or university 

(public or private), information service bureau, employer, or insurance company to furnish any and all background information 

to ESS, 2500 Southlake Park, Birmingham, AL 35244, toll free 866.859.0143, www.es2.com, or its subcontractor or another 

outside organization acting on behalf of ESS. The term “background information” includes, but is not limited to, employment 

history, reference checks, criminal and civil history information, motor vehicle records, moving violation reports, sex offender 

status information, credit reports, education verification, professional licensure verification, drug testing, information related to 

my Social Security number, and information concerning workers’ compensation claims. I agree that a facsimile (“fax”), 

electronic or photographic copy of this Authorization shall be as valid as the original. I acknowledge receipt of the Disclosure 

Of Procurement Of Investigative Consumer Report For Business Transactions. 

I understand I can view ESS’s Privacy Policy on its website, www.es2.com. 
 

Specify Nature of Business Transaction: John B. Foley Park Restroom Building 

 

You have the right to request from the End User a written summary of the rights of a consumer prepared pursuant to the Fair 

Credit Reporting Act, 15 U.S.C. § 1681g(c). 
 

 

 

Signature of Consumer Date 

 

 

 

CONSUMER INFORMATION: TO BE COMPLETED BY CONSUMER: PLEASE USE BLACK INK 

The following is for identification purposes only to perform the background check and will not be used for 
any other purpose. 

 
Print: Last Name First Name Middle Initial   

 

Date of Birth Social Security Number Driver’s License Number  State 
 

Current Address: City State Zip Code 
 

Previous Address (Past 7 Years): City State Zip Code 
 

Previous Address (Past 7 Years): City State Zip Code 
 

Alias Names (Other names I have been known by): 
 

Degree Obtained Year Graduated Name of School City and State of School 
 

Last Name Used at Time of Graduation 

 
Searches to be Ordered 

     

     

     

http://www.es2.com/
http://www.@es2.com/
http://www.es2.com/
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Para informacion en espanol, visite www.consumerfinance.gov/learnmore o escribe a la 

Consumer Financial Protection Bureau, 1700 G Street N.W., Washington, DC 20522. 

 

A Summary of Your Rights Under the Fair Credit Reporting Act 

 

The federal Fair Credit Reporting Act (FCRA) promotes accuracy, fairness, and privacy of information in the files 

of consumer reporting agencies. There are many types of consumer reporting agencies, including credit bureaus and 

specialty agencies (such as agencies that sell information about check writing histories, medical records, and rental 

history records). Here is a summary of your major rights under the FCRA. For more information, including 

information about additional rights, go to www.consumerfinance.gov/learnmore or write to: Consumer 

Financial Protection Bureau, 1700 G Street N.W., Washington, DC 20552. 

 

 You must be told if information in your file has been used against you. Anyone who uses a credit report 

or another type of consumer report to deny your application for credit, insurance, or employment – or to 

take another adverse action against you – must tell you, and must give you the name, address, and phone 

number of the agency that provided the information. 

 

 You have the right to know what is in your file. You may request and obtain all the information about 

you in the files of a consumer reporting agency (your “file disclosure”). You will be required to provide 

proper identification, which may include your Social Security number. In many cases, the disclosure will be 

free. You are entitled to a free file disclosure if: 

o A person has taken adverse action against you because of information in your credit report; 

o You are the victim of identity theft and place a fraud alert in your file; 

o Your file contains inaccurate information as a result of a fraud; 

o You are on public assistance; 

o You are unemployed but expect to apply for employment within 60 days. 
 

In addition, all consumers are entitled to one free disclosure every 12 months upon request from each nationwide 

credit bureau and from nationwide specialty consumer reporting agencies. See 

www.consumerfinance.gov/learnmore for additional information. 
 

 You have the right to ask for a credit score. Credit scores are numerical summaries of your credit- 

worthiness based on information from credit bureaus. You may request a credit score from consumer 

reporting agencies that create scores or distribute scores used in residential real property loans, but you will 

have to pay for it. In some mortgage transactions, you will receive credit score information for free from 

the mortgage lender. 

 

 You have the right to dispute incomplete or inaccurate information. If you identify information in your 

file that is incomplete or inaccurate, and report it to the consumer reporting agency, the agency must 

investigate unless your dispute is frivolous. See www.consumerfinance.gov/learnmore for an explanation of 

dispute procedures. 

 

 Consumer reporting agencies must correct or delete inaccurate, incomplete, or unverifiable 

information. Inaccurate, incomplete or unverifiable information must be removed or corrected, usually 

within 30 days. However, a consumer reporting agency may continue to report information it has verified as 

accurate. 

 

 Consumer reporting agencies may not report outdated negative information. In most cases, a consumer 

reporting agency may not report negative information that is more than seven years old, or bankruptcies that 

are more than 10 years old. 
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 Access to your file is limited. A consumer reporting agency may provide information about you only to 

people with a valid need – usually to consider an application with a creditor, insurer, employer, landlord, or 

other business. The FCRA specifies those with a valid need for access. 

 

 You must give your consent for reports to be provided to employers. A consumer reporting agency may 

not give out information about you to your employer, or a potential employer, without your written consent 

given to the employer. Written consent generally is not required in the trucking industry. For more 

information, go to www.consumerfinance.gov/learnmore. 
 

 You may limit “prescreened” offers of credit and insurance you get based on information in your 

credit report. Unsolicited “prescreened” offers for credit and insurance must include a toll-free phone 

number you can call if you choose to remove your name and address from the lists these offers are based on. 

You may opt-out with the nationwide credit bureaus at 1-888-5-OPTOUT (1-888-567-8688). 

 

 You may seek damages from violators. If a consumer reporting agency, or, in some cases, a user of 

consumer reports or a furnisher of information to a consumer reporting agency violates the FCRA, you may 

be able to sue in state or federal court. 

 

 Identity theft victims and active duty military personnel have additional rights. For more information, 

visit www.consumerfinance.gov/learnmore. 

http://www.consumerfinance.gov/learnmore
http://www.consumerfinance.gov/learnmore
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SECTION 4301 
 

 

 
PARTICULARS 

BID FORM SUPPLEMENTS COVER SHEET 

1.1 TO (OWNER ): CITY OF FOLEY 

1.2 OWNER'S PROJECT NUMBER: ENGR-041823 

1.3 PROJECT: COMFORT STATION 

1.4 DATE:    

1.5 SUBMITTED BY:  (BIDDER TO INSERT FULL NAME AND ADDRESS) 

A.    

B.    

C.    

D. In accordance with Section 002113 - Instructions to Bidders and Section 004100 - Bid Form - , 
we include the Supplements To Bid Form listed below.  The information provided shall be 
considered an integral part of the Bid Form. 

1.6 SUPPLEMENTS TO BID FORM 

A.    

B.    

SIGNATURE(S) 

2.1 WAS HEREUNTO AFFIXED IN THE PRESENCE OF: 

A.    

B. (Authorized signing officer Title) 

END OF SECTION 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

Comfort Station 004301 - 1 
Bid Form Supplements Cover 

Sheet 



 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

This page intentionally left blank 



SECTION 4323 
 

 

 
PARTICULARS 

ALTERNATES FORM 

1.1 THE FOLLOWING IS THE LIST OF ALTERNATES REFERENCED IN THE BID SUBMITTED BY: 

1.2 (BIDDER)    

1.3 TO (OWNER ): CITY OF FOLEY 

ALTERNATES LIST 

2.01  THE FOLLOWING AMOUNTS SHALL BE ADDED TO OR DEDUCTED FROM THE BID 
AMOUNT. REFER TO SECTION 012300 - ALTERNATES. 

ALTERNATE # 1: ADD / (DEDUCT) $    

END OF SECTION 
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PART 1 GENERAL 

CONTRACTING FORMS AND SUPPLEMENTS 

1.1 AGREEMENT AND CONDITIONS OF THE CONTRACT 

A. See Section 007200 - General Conditions 

B. The Agreement is based on AIA A101. 

C. The General Conditions are based on AIA A201. 

1.2 FORMS 

A. Use the following forms for the specified purposes unless otherwise indicated elsewhere in 
Contract Documents. 

B. Bond Forms: 

1. Bid Bond Form: AIA A310. 

2. Performance and Payment Bond Form: AIA A312. 

C. Post-Award Certificates and Other Forms: 

1. Certificate of Insurance Form: ACORD Certificate of Insurance 25. 

2. Schedule of Values Form: AIA G703. 

3. Application for Payment Forms: AIA G702 with AIA G703 (for Contractors). 

4. Sales Tax Form: per Owner requirements. 

5. Proof of E-Verify Participation: Provide a copy of the signed Memorandum Of 
Understanding (MOU) generated upon completion of the E-Verify program. 

6. City of Foley Business License. 

7. Felony background check of the successful low bidder: Form to be provided by the City of 
Foley per Ordinance No. 1029-08. 

D. Clarification and Modification Forms: 

1. Substitution Request Form: CSI/CSC Form 1.5C (During the Bidding/Negotiating Stage). 

2. Substitution Request Form: CSI/CSC Form 13.1A (After the Bidding/Negotiating Stage). 

3. Architect's Supplemental Instructions Form: AIA G710. 

4. Construction Change Directive Form: AIA G714. 

5. Work Changes Proposal Request Form: AIA G709-2001. 

6. Change Order Form: AIA G701. 

E. Closeout Forms: 

1. Certificate of Substantial Completion Form: AIA G704. 

2. Contractor’s Affidavit of Release of Liens Form: AIA G706A 

3. Consent of Surety to Final Payment Form: AIA G707. 

4. Warranty Form: as acceptable to Owner. 

1.3 REFERENCE STANDARDS 

A. AIA A101 - Standard Form of Agreement Between Owner and Contractor where the basis of 
Payment is a Stipulated Sum 2017. 

B. AIA A201 - General Conditions of the Contract for Construction 2017. 

C. AIA A310 - Bid Bond 2010. 

D. AIA A312 - Performance Bond and Payment Bond 2010. 

E. AIA G701 - Change Order 2017. 

F. AIA G702 - Application and Certificate for Payment 1992. 

G. AIA G703 - Continuation Sheet 1992. 

H. AIA G704 - Certificate of Substantial Completion 2017. 

I. AIA G706A - Contractor’s Affidavit of Release of Liens 1994. 

J. AIA G707 - Consent of Surety to Final Payment 1994. 
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K. AIA G709-2001 - Proposal Request 2001. 

L. AIA G710 - Architect's Supplemental Instructions 2017. 

M. AIA G714 - Construction Change Directive 2017. 

N. CSI/CSC Form 1.5C - Substitution Request (During the Bidding/Negotiating Stage) Current 
Edition. 

O. CSI/CSC Form 13.1A - Substitution Request (After the Bidding/Negotiating Phase) Current 
Edition. 

PART 2 PRODUCTS - NOT USED 

PART 3 EXECUTION - NOT USED 

END OF SECTION 
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FORM OF GENERAL CONDITIONS 

GENERAL CONDITIONS 

1.1 THE GENERAL CONDITIONS APPLICABLE TO THIS CONTRACT ARE AS FOLLOWS: 

A. The General Conditions for this project shall be AIA Document A201, General Conditions of the 
Contract for Construction, 2017. 

B. This document shall be made a part of the Contract Documents as if fully stated herein. 

C. Contractors are presumed to be familiar with this document, however a copy may be examined 
in the City’s Engineering Department. 

D. Background Check. 

1. If the project amount submitted by the selected bidder is $50,000.00 or greater, a 
background check will be performed per City of Foley Ordinance No. 1029-08, General 
Conditions, Section 1.14 and bid award will be contingent upon successful background 
check results. 

E. E-Verify Documentation. 

1. Proof of E-Verify documentation in the form of a copy of the signed Memorandum of 
Understanding (MOU) generated upon completion of the E-Verify program shall be 

F. Sales Tax Exemption. 

1. This project qualifies as a tax exempt project pursuant to “Sales and Use Tax Division 
Administrative Rule 810-6-3.77”. Tax shall not be included in the bid price but shall be 
noted separately on ABC Form C-3A which are included in the bid packet. 

G. Insurance. 

1. Upon award and prior to beginning work, the Contractor is required to furnish a Certificate 
of General Liability Insurance and Worker’s Compensation Insurance, and proof of 
Automobile General Liability Insurance. Insurance certificate provided to the City shall list 
the City of Foley as an additional insured. 

H. Liquidated Damages. 

1. Liquidated damages for non-completion of the work within the time limit agreed upon will 
be assessed in the amount of Two Hundred and Fifty Dollars ($250.00) for each day that 
the work remains uncompleted. This sum will be deducted from the compensation 
otherwise to be paid to the Contractor. If a working day is lost due to inclement weather or 
other unforeseen event, the Contractor shall submit this information on a weekly basis to 
the project manager for consideration. 

RELATED REQUIREMENTS 

2.01  SECTION 014216 - DEFINITIONS. 

END OF SECTION 
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PART 1 GENERAL 

1.1 PROJECT 

A. Project Name:  Comfort Station 

B. Owner's Name: City of Foley. 

SUMMARY 

C. The Project consists of the construction of a new restroom building in John B. Foley Park. 

1.2 CONTRACT DESCRIPTION 

A. Contract Type: A single prime contract based on a Stipulated Price as described in Document 
005000 - Contracting Forms and Supplements. 

1.3 DESCRIPTION OF ALTERATIONS WORK 

1.4 OWNER OCCUPANCY 

A. Owner intends to continue to utilize adjacent portions of the Park during the entire construction 
period. 

1. Specific park events and dates will be provided to the selected contractor for special 
coordination: 

B. Owner intends to occupy the Project upon Substantial Completion. 

C. Cooperate with Owner to minimize conflict and to facilitate Owner's operations. 

D. Schedule the Work to accommodate Owner occupancy. 

PART 2 PRODUCTS - NOT USED 

PART 3 EXECUTION - NOT USED 

END OF SECTION 
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PART 1 GENERAL 

1.1 SECTION INCLUDES 

PRICE AND PAYMENT PROCEDURES 

A. Procedures for preparation and submittal of applications for progress payments. 

1.2 RELATED REQUIREMENTS 

A. Section 005000 - Contracting Forms and Supplements:  Forms to be used. 

B. Section 012200 - Unit Prices:  Monetary values of unit prices; Payment and modification 
procedures relating to unit prices. 

1.3 SCHEDULE OF VALUES 

A. Use Schedule of Values Form: AIA G703, edition stipulated in the Agreement. 

B. Electronic media printout including equivalent information will be considered in lieu of standard 
form specified; submit draft to City for approval. 

C. Forms filled out by hand will not be accepted. 

D. Submit Schedule of Values electronically within 15 days after date of Owner-Contractor 
Agreement. 

E. Format: Utilize the Table of Contents of this Project Manual. Identify each line item with 
number and title of the specification section. Identify site mobilization. 

F. Revise schedule to list approved Change Orders, with each Application For Payment. 

1.4 APPLICATIONS FOR PROGRESS PAYMENTS 

A. Payment Period:  Submit at intervals stipulated in the Agreement. 

B. Use Form AIA G702 and Form AIA G703, edition stipulated in the Agreement. 

C. Electronic media printout including equivalent information will be considered in lieu of standard 
form specified; submit sample to City for approval. 

D. Forms filled out by hand will not be accepted. 

E. Execute certification by signature of authorized officer. 

F. Submit electronic Applications for Payment via email to Project Manager. 

G. Include the following with the application: 

1. Transmittal letter as specified for submittals in Section 013000. 

2. Current construction photographs specified in Section 013000. 

a. Construction photographs should be uploaded to a cloud service and sent via link for 
download by Project Manager. 

H. When City requires substantiating information, submit data justifying dollar amounts in 
question. Provide one copy of data with cover letter for each copy of submittal. Show 
application number and date, and line item by number and description. 

END OF SECTION 
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PART 1 GENERAL 

1.1 SECTION INCLUDES 

SUBSTITUTION PROCEDURES 

A. Procedural requirements for proposed substitutions. 

1.2 RELATED REQUIREMENTS 

A. Section 012300 - Alternates, for product alternatives affecting this section. 

B. Section 013000 - Administrative Requirements: Submittal procedures, coordination. 

C. Section 016000 - Product Requirements: Fundamental product requirements, product options, 
delivery, storage, and handling. 

1.3 DEFINITIONS 

A. Substitutions:  Changes from Contract Documents requirements proposed by Contractor to 
materials, products, assemblies, and equipment. 

1. Substitutions for Cause: Proposed due to changed Project circumstances beyond 
Contractor's control. 

2. Substitutions for Convenience: Proposed due to possibility of offering substantial 
advantage to the Project. 

a. Substitution requests offering advantages solely to the Contractor will not be 
considered. 

1.4 REFERENCE STANDARDS 

A. CSI/CSC Form 13.1A - Substitution Request (After the Bidding/Negotiating Phase) Current 
Edition. 

PART 2 PRODUCTS - NOT USED 

PART 3 EXECUTION 

3.1 GENERAL REQUIREMENTS 

A. A Substitution Request for products, assemblies, materials, and equipment constitutes a 
representation that the submitter: 

1. Has investigated proposed product and determined that it meets or exceeds the quality 
level of the specified product, equipment, assembly, or system. 

2. Agrees to provide the same warranty for the substitution as for the specified product. 

3. Agrees to coordinate installation and make changes to other work that may be required for 
the work to be complete, with no additional cost to Owner. 

4. Waives claims for additional costs or time extension that may subsequently become 
apparent. 

5. Agrees to reimburse Owner for review or redesign services associated with re-
approval by authorities. 

B. A Substitution Request for specified installer constitutes a representation that the submitter: 

1. Has acted in good faith to obtain services of specified installer, but was unable to come to 
commercial, or other terms. 

C. Document each request with complete data substantiating compliance of proposed substitution 
with Contract Documents.  Burden of proof is on proposer. 

1. Note explicitly any non-compliant characteristics. 

D. Content: Include information necessary for tracking the status of each Substitution Request, 
and information necessary to provide an actionable response. 
1. Forms indicated in the Project Manual are adequate for this purpose, and must be used. 

E. Limit each request to a single proposed substitution item. 

3.2 SUBSTITUTION PROCEDURES DURING CONSTRUCTION 

A. Submittal Form (after award of contract): 
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1. Submit substitution requests by completing CSI/CSC Form 13.1A - Substitution Request. 
See this form for additional information and instructions. Use only this form; other forms of 
submission are unacceptable. 

B. Submit request for Substitution for Cause within 14 days of discovery of need for substitution, 
but not later than 14 days prior to time required for review and approval by City in order to 
stay on approved project schedule. 

C. Submit request for Substitution for Convenience immediately upon discovery of its potential 
advantage to the project, but not later than 14 days prior to time required for review and 
approval by the Owner, in order to stay on approved project schedule. 

1. In addition to meeting general documentation requirements, document how the requested 
substitution benefits the Owner through cost savings, time savings, greater energy 
conservation, or in other specific ways. 

2. Document means of coordinating of substitution item with other portions of the work, 
including work by affected subcontractors. 

3. Bear the costs engendered by proposed substitution of: 

a. Owner's compensation to another for any required redesign, time spent 
processing and evaluating the request. 

D. Substitutions will not be considered under one or more of the following circumstances: 

1. When they are indicated or implied on shop drawing or product data submittals, without 
having received prior approval. 

2. Without a separate written request. 

3.3 RESOLUTION 

A. Owner may request additional information and documentation prior to rendering a decision. 
Provide this data in an expeditious manner. 

B. Owner will notify Contractor in writing of decision to accept or reject request. 

3.4 ACCEPTANCE 

A. Accepted substitutions change the work of the Project.  They will be documented and 
incorporated into work of the project by Change Order, Construction Change Directive, 
Architectural Supplementary Instructions, or similar instruments provided for in the Conditions 
of the Contract. 

3.5 CLOSEOUT ACTIVITIES 

A. See Section 017800 - Closeout Submittals, for closeout submittals. 

B. Include completed Substitution Request Forms as part of the Project record. 

END OF SECTION 
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PART 1 GENERAL 

1.1 SECTION INCLUDES 

ADMINISTRATIVE REQUIREMENTS 

A. General administrative requirements. 

B. Preconstruction meeting. 

C. Progress meetings. 

D. Construction progress schedule. 

E. Progress photographs. 

F. Submittals for review, information, and project closeout. 

G. Number of copies of submittals. 

H. Requests for Interpretation (RFI) procedures. 

I. Submittal procedures. 

1.2 RELATED REQUIREMENTS 

A. Section 016000 - Product Requirements: General product requirements. 

B. Section 017000 - Execution and Closeout Requirements: Additional coordination requirements. 

C. Section 017800 - Closeout Submittals:  Project record documents; operation and maintenance 
data; warranties and bonds. 

1.3 REFERENCE STANDARDS 

A. AIA G716 - Request for Information 2004. 

B. AIA G810 - Transmittal Letter 2001. 

1.4 GENERAL ADMINISTRATIVE REQUIREMENTS 

A. Comply with requirements of Section 017000 - Execution and Closeout Requirements for 
coordination of execution of administrative tasks with timing of construction activities. 

B. Make the following types of submittals to Owner: 

1. Requests for Interpretation (RFI). 

2. Requests for substitution. 

3. Shop drawings, product data, and samples. 

4. Test and inspection reports. 

5. Design data. 

6. Manufacturer's instructions and field reports. 

7. Applications for payment and change order requests. 

8. Progress schedules. 

9. Coordination drawings. 

10. Correction Punch List and Final Correction Punch List for Substantial Completion. 

11. Closeout submittals. 

PART 2 PRODUCTS - NOT USED 

PART 3 EXECUTION 

3.1 PRECONSTRUCTION MEETING 

A. Owner will schedule a meeting after Notice of Award. 

B. Attendance Required. All participants at the conference shall be familiar with Project and 
authorized to conclude matters relating to the Work: 
1. Owner or authorized representatives. 

2. Contractor and its superintendent 

C. Agenda: Discuss items of significance that could affect progress, including the following: 
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1. Execution of Owner-Contractor Agreement. 

2. Submission of executed bonds and insurance certificates. 

3. Distribution of Contract Documents. 

4. Submission of list of subcontractors, list of products, schedule of values, and progress 
schedule. 

5. Tentative construction schedule. 

6. Phasing. 

7. Critical work sequencing and long lead times. 

8. Designation of personnel representing the parties to Contract and their duties. 

9. Lines of communication. 

10. Procedures and processing of field decisions, submittals, substitutions, applications for 
payments, proposal request, Change Orders, and Contract closeout procedures. 

11. Procedures for testing and inspecting. 

12. Distribution of Contract Documents. 

13. Use of premises and existing building. 

14. Work restrictions. 

15. Working hours. 

16. Owner's occupancy requirements. 

17. Responsibility for temporary facilities and controls. 

18. Procedures for disruptions and shutdowns. 

19. Construction waste management and recycling. 

20. Parking availability. 

21. Office, work and storage areas. 

22. Equipment deliveries and priorities. 

23. First aid. 

24. Security. 

25. Progress Cleaning. 

D. Record minutes and distribute copies within two days after meeting to participants and 
those affected by decisions made. 

3.2 PROGRESS MEETINGS 

A. Schedule and administer meetings throughout progress of the work at maximum weekly 
intervals. 

B. Make arrangements for meetings, prepare agenda with copies for participants, and 
preside at meetings. 

C. Attendance Required: 

1. Contractor. 

2. Owner. 

3. Contractor's superintendent. 

4. Major subcontractors. 

D. Agenda: 

1. Review minutes of previous meetings. 

2. Review of work progress. 

3. Field observations, problems, and decisions. 

4. Identification of problems that impede, or will impede, planned progress. 

5. Review of submittals schedule and status of submittals. 

6. Review of RFIs log and status of responses. 

7. Maintenance of progress schedule. 

8. Corrective measures to regain projected schedules. 

9. Planned progress during succeeding work period. 

10. Maintenance of quality and work standards. 

11. Effect of proposed changes on progress schedule and coordination. 
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12. Other business relating to work. 

E. Record minutes and distribute copies within two days after meeting to Owner, participants, 
and those affected by decisions made. 

3.3 CONSTRUCTION PROGRESS SCHEDULE 

A. If preliminary schedule requires revision after review, submit revised schedule within 5days. 

B. Within 5 days after review of preliminary schedule, submit draft of proposed complete schedule 
for review. 

1. Include written certification that major contractors have reviewed and accepted proposed 
schedule. 

C. Within 5 days after joint review, submit complete schedule. 

D. Submit updated schedule with each Application for Payment. 

3.4 PROGRESS PHOTOGRAPHS 

A. Submit new photographs weekly to Owner, within 3 days after being taken. 

B. Photography Type: Digital; electronic files. 

C. Provide photographs of site and construction throughout progress of work produced by amateur 
photographer, acceptable to Owner. 

D. In addition to periodic, recurring views, take photographs of each of the following events: 

1. Completion of layout. 

2. Completion of walls. 

3. Foundations in progress and upon completion. 

4. Structural framing in progress and upon completion. 

5. Enclosure of building, upon completion. 

6. Final completion, minimum of 30 (thirty) photos. 

E. Views: 

1. Provide non-aerial photographs from four cardinal views at each specified time, until date 
of Substantial Completion. 

2. Consult with Owner for instructions on views required. 

3. Provide factual presentation. 

4. Provide correct exposure and focus, high resolution and sharpness, maximum depth of 
field, and minimum distortion. 

F. Digital Photographs:  24 bit color, minimum resolution of 10 megapixel, in JPG format; provide 
files unaltered by photo editing software. 

1. Delivery Medium: via email link to download from document storage service. 

2. File Naming:  Include project identification, date and time of view, and view identification. 

3.5 REQUESTS FOR INTERPRETATION (RFI) 

A. Definition: A request seeking one of the following: 

1. An interpretation, amplification, or clarification of some requirement of Contract 
Documents arising from inability to determine from them the exact material, process, or 
system to be installed; or when the elements of construction are required to occupy the 
same space (interference); or when an item of work is described differently at more than 
one place in Contract Documents. 

2. A resolution to an issue which has arisen due to field conditions and affects design intent. 

B. Whenever possible, request clarifications at the next appropriate project progress meeting, with 
response entered into meeting minutes, rendering unnecessary the issuance of a formal RFI. 

C. Preparation:  Prepare an RFI immediately upon discovery of a need for interpretation of 
Contract Documents. Failure to submit a RFI in a timely manner is not a legitimate cause for 
claiming additional costs or delays in execution of the work. 
1. Prepare a separate RFI for each specific item. 

a. Review, coordinate, and comment on requests originating with subcontractors and/or 
materials suppliers. 
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b. Do not forward requests which solely require internal coordination between 
subcontractors. 

2. Prepare in a format and with content acceptable to the Owner. 

3. Combine RFI and its attachments into a single electronic file. PDF format is preferred. 

D. Reason for the RFI: Prior to initiation of an RFI, carefully study all Contract Documents to 
confirm that information sufficient for their interpretation is definitely not included. 
1. Unacceptable Uses for RFIs: Do not use RFIs to request the following:: 

a. Approval of submittals (use procedures specified elsewhere in this section). 

b. Approval of substitutions (see Section - 016000 - Product Requirements) 

c. Changes that entail change in Contract Time and Contract Sum (comply with 
provisions of the Conditions of the Contract). 

d. Different methods of performing work than those indicated in the Contract Drawings 
and Specifications (comply with provisions of the Conditions of the Contract). 

2. Improper RFIs: Requests not prepared in compliance with requirements of this section, 
and/or missing key information required to render an actionable response. They will be 
returned without a response, with an explanatory notation. 

3. Frivolous RFIs: Requests regarding information that is clearly indicated on, or reasonably 
inferable from, Contract Documents, with no additional input required to clarify the 
question. They will be returned without a response, with an explanatory notation. 

E. Content: Include identifiers necessary for tracking the status of each RFI, and information 
necessary to provide an actionable response. 

1. Official Project name and number, and any additional required identifiers established in 
Contract Documents. 

2. Owner's and Contractor's names. 

3. Discrete and consecutive RFI number, and descriptive subject/title. 

4. Issue date, and requested reply date. 

5. Reference to particular Contract Document(s) requiring additional 
information/interpretation.  Identify pertinent drawing and detail number and/or 
specification section number, title, and paragraph(s). 

6. Annotations:  Field dimensions and/or description of conditions which have engendered 
the request. 

7. Contractor's suggested resolution: A written and/or a graphic solution, to scale, is 
required in cases where clarification of coordination issues is involved, for example; 
routing, clearances, and/or specific locations of work shown diagrammatically in Contract 
Documents. If applicable, state the likely impact of the suggested resolution on Contract 
Time or the Contract Sum. 

F. Attachments: Include sketches, coordination drawings, descriptions, photos, submittals, and 
other information necessary to substantiate the reason for the request. 

G. RFI Log: Prepare and maintain a tabular log of RFIs for the duration of the project. 

1. Indicate current status of every RFI. Update log promptly and on a regular basis. 

2. Note dates of when each request is made, and when a response is received. 

3. Highlight items requiring priority or expedited response. 

4. Highlight items for which a timely response has not been received to date. 

5. Identify and include improper or frivolous RFIs. 

H. Review Time: Owner will respond and return RFIs to Contractor within seven calendar days 
of receipt. For the purpose of establishing the start of the mandated response period, RFIs 
received after 12:00 noon will be considered as having been received on the following 
regular working day. 

1. Response period may be shortened or lengthened for specific items, subject to mutual 
agreement, and recorded in a timely manner in progress meeting minutes. 
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I. Responses: Content of answered RFIs will not constitute in any manner a directive or 
authorization to perform extra work or delay the project. If in Contractor's belief it is likely to 
lead to a change to Contract Sum or Contract Time, promptly issue a notice to this effect, and 
follow up with an appropriate Change Order request to Owner. 

1. Response may include a request for additional information, in which case the original RFI 
will be deemed as having been answered, and an amended one is to be issued forthwith. 
Identify the amended RFI with an R suffix to the original number. 

2. Do not extend applicability of a response to specific item to encompass other similar 
conditions, unless specifically so noted in the response. 

3. Upon receipt of a response, promptly review and distribute it to all affected parties, and 
update the RFI Log. 

4. Notify Owner within seven calendar days if an additional or corrected response is 
required by submitting an amended version of the original RFI, identified as specified 
above. 

3.6 SUBMITTAL SCHEDULE 

A. Submit to Owner for review a schedule for submittals in tabular format. 

1. Coordinate with Contractor's construction schedule and schedule of values. 

2. Format schedule to allow tracking of status of submittals throughout duration of 
construction. 

3. Arrange information to include scheduled date for initial submittal, specification number 
and title, submittal category (for review or for information), description of item of work 
covered, and role and name of subcontractor. 

4. Account for time required for preparation, review, manufacturing, fabrication and delivery 
when establishing submittal delivery and review deadline dates. 

3.7 SUBMITTALS FOR REVIEW 

A. When the following are specified in individual sections, submit them for review: 

1. Product data. 

2. Shop drawings. 

3. Samples for selection. 

4. Samples for verification. 

B. Submit to Owner for review for the limited purpose of checking for compliance with 
information given and the design concept expressed in Contract Documents. 

C. Samples will be reviewed for aesthetic, color, or finish selection. 

D. After review, provide copies and distribute in accordance with SUBMITTAL PROCEDURES 
article below and for record documents purposes described in Section 017800 - Closeout 
Submittals. 

3.8 SUBMITTALS FOR INFORMATION 

A. When the following are specified in individual sections, submit them for information: 

1. Design data. 

2. Certificates. 

3. Test reports. 

4. Inspection reports. 

5. Manufacturer's instructions. 

6. Manufacturer's field reports. 

7. Other types indicated. 

B. Submit for Owner's knowledge. 

3.9 SUBMITTALS FOR PROJECT CLOSEOUT 

A. Submit Correction Punch List for Substantial Completion. 

B. Submit Final Correction Punch List for Substantial Completion. 
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C. When the following are specified in individual sections, submit them at project closeout in 
compliance with requirements of Section 017800 - Closeout Submittals: 

1. Project record documents. 

2. Operation and maintenance data. 

3. Warranties. 

4. Bonds. 

5. Other types as indicated. 

D. Submit for Owner's benefit during and after project completion. 

3.10 NUMBER OF COPIES OF SUBMITTALS 

A. Electronic Documents: Submit one electronic copy in PDF format; an electronically-marked up 
file will be returned. Create PDFs at native size and right-side up; illegible files will be rejected. 

B. Samples:  Submit the number specified in individual specification sections. 
1. After review, produce duplicates. 

2. Retained samples will not be returned to Contractor unless specifically so stated. 

3.11 SUBMITTAL PROCEDURES 

A. General Requirements: 

1. Submit separate packages of submittals for review and submittals for information, when 
included in the same specification section. 

2. Sequentially identify each item.  For revised submittals use original number and a 
sequential numerical suffix. 

3. Identify: Project; Contractor; subcontractor or supplier; pertinent drawing and detail 
number; and specification section number and article/paragraph, as appropriate on each 
copy. 

4. Apply Contractor's stamp, signed or initialed certifying that review, approval, verification of 
products required, field dimensions, adjacent construction work, and coordination of 
information is in accordance with the requirements of the work and Contract Documents. 

a. Submittals from sources other than the Contractor, or without Contractor's stamp will 
not be acknowledged, reviewed, or returned. 

5. Deliver each submittal on date noted in submittal schedule, unless an earlier date has 
been agreed to by all affected parties, and is of the benefit to the project. 
a. Send submittals in electronic format via email to Owner. 

6. Schedule submittals to expedite the Project, and coordinate submission of related items. 

a. For each submittal for review, allow 15 days excluding delivery time to and from the 
Contractor. 

b. For sequential reviews involving Owner, or another affected party, allow an 
additional 7 days. 

c. For sequential reviews involving approval from authorities having jurisdiction (AHJ), in 
addition to Owner's approval, allow an additional 30 days. 

7. Identify variations from Contract Documents and product or system limitations that may be 
detrimental to successful performance of the completed work. 

8. Provide space for Contractor and Owner review stamps. 

9. When revised for resubmission, identify all changes made since previous submission. 

10. Distribute reviewed submittals. Instruct parties to promptly report inability to comply with 
requirements. 

11. Incomplete submittals will not be reviewed, unless they are partial submittals for distinct 
portion(s) of the work, and have received prior approval for their use. 

B. Product Data Procedures: 

1. Submit only information required by individual specification sections. 

2. Collect required information into a single submittal. 

3. Do not submit (Material) Safety Data Sheets for materials or products. 
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3.12 SUBMITTAL REVIEW 

A. Submittals for Review:  City of Foley will review each submittal, and approve, or take other 
appropriate action. 

B. Submittals for Information:  City of Foley will acknowledge receipt and review. See below 
for actions to be taken. 

C. City’s actions will be reflected by marking each returned submittal using virtual stamp on 
electronic submittals. 

D. City’s actions on items submitted for review: 

1. Authorizing purchasing, fabrication, delivery, and installation: 

a. "Approved", or language with same legal meaning. 

b. "Approved as Noted, Resubmission not required", or language with same legal 
meaning. 

1) At Contractor's option, submit corrected item, with review notations 
acknowledged and incorporated. 

c. "Approved as Noted, Resubmit for Record", or language with same legal meaning. 

1) Resubmit corrected item, with review notations acknowledged and incorporated. 
Resubmit separately, or as part of project record documents. 

2. Not Authorizing fabrication, delivery, and installation: 

a. "Revise and Resubmit". 

1) Resubmit revised item, with review notations acknowledged and incorporated. 

b. "Rejected". 

1) Submit item complying with requirements of Contract Documents. 

E. City’s actions on items submitted for information: 

1. Items for which no action was taken: 

a. "Received" - to notify the Contractor that the submittal has been received for record 
only. 

2. Items for which action was taken: 

a. "Reviewed" - no further action is required from Contractor. 

END OF SECTION 
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PART 1 GENERAL 

1.1 SECTION INCLUDES 

CONSTRUCTION PROGRESS SCHEDULE 

A. Preliminary schedule. 

B. Construction progress schedule, bar chart type. 

1.2 RELATED SECTIONS 

A. Section 011000 - Summary:  Work sequence. 

1.3 REFERENCE STANDARDS 

A. AGC (CPSM) - Construction Planning and Scheduling Manual 2004. 

B. M-H (CPM) - CPM in Construction Management - Project Management with CPM 2015. 

1.4 SUBMITTALS 

A. Within 5 days after date of Agreement, submit preliminary schedule defining planned 
operations for the first 60 days of Work, with a general outline for remainder of Work. 

B. If preliminary schedule requires revision after review, submit revised schedule within 5 days. 

C. Within 10 days after review of preliminary schedule, submit draft of proposed complete 
schedule for review. 

1. Include written certification that major contractors have reviewed and accepted proposed 
schedule. 

D. Within 5 days after joint review, submit complete schedule. 

E. Submit updated schedule with each Application for Payment. 

F. Submit in PDF format. 

PART 2 PRODUCTS - NOT USED 

PART 3 EXECUTION 

3.1 PRELIMINARY SCHEDULE 

A. Prepare preliminary schedule in the form of a horizontal bar chart. 

3.2 CONTENT 

A. Show complete sequence of construction by activity, with dates for beginning and completion of 
each element of construction. 

B. Identify each item by specification section number. 

C. Identify work of separate stages and other logically grouped activities. 

D. Include conferences and meetings in schedule. 

E. Show accumulated percentage of completion of each item, and total percentage of Work 
completed, as of the first day of each month. 

F. Indicate delivery dates for owner-furnished products. 

G. Provide legend for symbols and abbreviations used. 

3.3 BAR CHARTS 

A. Include a separate bar for each major portion of Work or operation. 

B. Identify the first work day of each week. 

3.4 UPDATING SCHEDULE 

A. Maintain schedules to record actual start and finish dates of completed activities. 

B. Indicate progress of each activity to date of revision, with projected completion date of each 
activity. 

C. Annotate diagrams to graphically depict current status of Work. 
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D. Identify activities modified since previous submittal, major changes in Work, and other 
identifiable changes. 

E. Indicate changes required to maintain Date of Substantial Completion. 

F. Submit reports required to support recommended changes. 

G. Provide narrative report to define problem areas, anticipated delays, and impact on the 
schedule. Report corrective action taken or proposed and its effect. 

3.5 DISTRIBUTION OF SCHEDULE 

A. Distribute copies of updated schedules to Contractor's project site file, to subcontractors, 
suppliers, Owner, and other concerned parties. 

B. Instruct recipients to promptly report, in writing, problems anticipated by projections indicated in 
schedules. 

END OF SECTION 
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PART 1 GENERAL 

1.1 SECTION INCLUDES 

A. Submittals. 

B. Quality assurance. 

C. References and standards. 

QUALITY REQUIREMENTS 

D. Testing and inspection agencies and services. 

E. Control of installation. 

F. Manufacturers' field services. 

G. Defect Assessment. 

1.2 RELATED REQUIREMENTS 

A. Section 013000 - Administrative Requirements: Submittal procedures. 

B. Section 014216 - Definitions. 

C. Section 014219 - Reference Standards. 

D. Section 016000 - Product Requirements: Requirements for material and product quality. 

1.3 REFERENCE STANDARDS 

A. ASTM C1021 - Standard Practice for Laboratories Engaged in Testing of Building Sealants 
2008 (Reapproved 2019). 

B. ASTM C1077 - Standard Practice for Agencies Testing Concrete and Concrete Aggregates for 
Use in Construction and Criteria for Testing Agency Evaluation 2017. 

C. ASTM C1093 - Standard Practice for Accreditation of Testing Agencies for Masonry 2022a. 

D. ASTM D3740 - Standard Practice for Minimum Requirements for Agencies Engaged in Testing 
and/or Inspection of Soil and Rock as Used in Engineering Design and Construction 2019. 

E. ASTM E329 - Standard Specification for Agencies Engaged in Construction Inspection, 
Testing, or Special Inspection 2021. 

F. ASTM E543 - Standard Specification for Agencies Performing Nondestructive Testing 2021. 

G. ASTM E699 - Standard Specification for Agencies Involved in Testing, Quality Assurance, and 
Evaluating of Manufactured Building Components 2016. 

H. IAS AC89 - Accreditation Criteria for Testing Laboratories 2021. 

1.4 DEFINITIONS 

A. Design Data: Design-related, signed and sealed drawings, calculations, specifications, 
certifications, shop drawings and other submittals provided by Contractor, and prepared directly 
by, or under direct supervision of, appropriately licensed design professional. 

1.5 SUBMITTALS 

A. See Section 013000 - Administrative Requirements, for submittal procedures. 

B. Test Reports: After each test/inspection, promptly submit two copies of report to Owner and 
to Contractor. 
1. Include: 

a. Date issued. 

b. Project title and number. 

c. Name of inspector. 

d. Date and time of sampling or inspection. 

e. Identification of product and specifications section. 

f. Location in the Project. 

g. Type of test/inspection. 
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h. Date of test/inspection. 

i. Results of test/inspection. 

j. Compliance with Contract Documents. 

k. When requested by Owner, provide interpretation of results. 

2. Test report submittals are for Owner's knowledge as contract administrator for the 
limited purpose of assessing compliance with information given and the design concept 
expressed in the Contract Documents, or for Owner's information. 

C. Manufacturer's Instructions:  When specified in individual specification sections, submit printed 
instructions for delivery, storage, assembly, installation, start-up, adjusting, and finishing, for the 
Owner's information.  Indicate special procedures, perimeter conditions requiring special 
attention, and special environmental criteria required for application or installation. 

D. Manufacturer's Field Reports: Submit reports for Owner's benefit as contract administrator 
or for Owner. 

1. Submit for information for the limited purpose of assessing compliance with information 
given and the design concept expressed in the Contract Documents. 

1.6 QUALITY ASSURANCE 

A. Testing Agency Qualifications: 

1. Qualification Statement: Provide documentation showing testing laboratory is accredited 
under IAS AC89. 

1.7 REFERENCES AND STANDARDS 

A. Comply with reference standard of date of issue current on date of Contract Documents, except 
where a specific date is established by applicable code. 

B. Obtain copies of standards where required by product specification sections. 

C. Maintain copy at project site during submittals, planning, and progress of the specific work, until 
Substantial Completion. 

1.8 TESTING AND INSPECTION AGENCIES AND SERVICES 

A. Contractor shall employ and pay for services of an independent testing agency to perform other 
specified testing. 

B. Employment of agency in no way relieves Contractor of obligation to perform Work in 
accordance with requirements of Contract Documents. 

C. Contractor Employed Agency: 

1. Testing agency: Comply with requirements of ASTM E329, ASTM E543, ASTM E699, 
ASTM C1021, ASTM C1077, ASTM C1093, and ASTM D3740. 

2. Inspection agency: Comply with requirements of ASTM D3740 and ASTM E329. 

3. Laboratory Qualifications:  Accredited by IAS according to IAS AC89. 

4. Laboratory: Authorized to operate in the State in which the Project is located. 

5. Laboratory Staff: Maintain a full time registered Engineer on staff to review services. 

6. Testing Equipment: Calibrated at reasonable intervals either by NIST or using an NIST 
established Measurement Assurance Program, under a laboratory measurement quality 
assurance program. 

PART 3 EXECUTION 

2.1 CONTROL OF INSTALLATION 

A. Monitor quality control over suppliers, manufacturers, products, services, site conditions, and 
workmanship, to produce work of specified quality. 

B. Comply with manufacturers' instructions, including each step in sequence. 

C. Should manufacturers' instructions conflict with Contract Documents, request clarification from 
Owner before proceeding. 

D. Comply with specified standards as minimum quality for the work except where more stringent 
tolerances, codes, or specified requirements indicate higher standards or more precise 
workmanship. 
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E. Have work performed by persons qualified to produce required and specified quality. 

F. Verify that field measurements are as indicated on shop drawings or as instructed by the 
manufacturer. 

G. Secure products in place with positive anchorage devices designed and sized to withstand 
stresses, vibration, physical distortion, and disfigurement. 

2.2 TESTING AND INSPECTION 

A. Testing Agency Duties: 

1. Provide qualified personnel at site. Cooperate with Owner and Contractor in performance 
of services. 

2. Perform specified sampling and testing of products in accordance with specified 
standards. 

3. Ascertain compliance of materials and mixes with requirements of Contract Documents. 

4. Promptly notify Owner and Contractor of observed irregularities or non- compliance 
of Work or products. 

5. Perform additional tests and inspections required by Owner. 

6. Submit reports of all tests/inspections specified. 

B. Limits on Testing/Inspection Agency Authority: 

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

2. Agency may not approve or accept any portion of the Work. 

3. Agency may not assume any duties of Contractor. 

4. Agency has no authority to stop the Work. 

C. Contractor Responsibilities: 

1. Deliver to agency at designated location, adequate samples of materials proposed to be 
used that require testing, along with proposed mix designs. 

2. Cooperate with laboratory personnel, and provide access to the Work and to 
manufacturers' facilities. 

3. Provide incidental labor and facilities: 

a. To provide access to Work to be tested/inspected. 

b. To obtain and handle samples at the site or at source of Products to be 
tested/inspected. 

c. To facilitate tests/inspections. 

d. To provide storage and curing of test samples. 

4. Notify Owner and laboratory 24 hours prior to expected time for operations requiring 
testing/inspection services. 

5. Employ services of an independent qualified testing laboratory and pay for additional 
samples, tests, and inspections required by Contractor beyond specified requirements. 

6. Arrange with Owner's agency and pay for additional samples, tests, and inspections 
required by Contractor beyond specified requirements. 

D. Re-testing required because of non-compliance with specified requirements shall be performed 
by the same agency on instructions by Owner. 

E. Re-testing required because of non-compliance with specified requirements shall be paid for by 
Contractor. 

2.3 MANUFACTURERS' FIELD SERVICES 

A. When specified in individual specification sections, require material or product suppliers or 
manufacturers to provide qualified staff personnel to observe site conditions, conditions of 
surfaces and installation, quality of workmanship, start-up of equipment, test, adjust, and 
balance equipment as applicable, and to initiate instructions when necessary. 

B. Report observations and site decisions or instructions given to applicators or installers that are 
supplemental or contrary to manufacturers' written instructions. 
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2.4 DEFECT ASSESSMENT 

A. Replace Work or portions of the Work not complying with specified requirements. 

END OF SECTION 
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PART 1 GENERAL 

REGULATORY REQUIREMENTS 

1.1 SUMMARY OF REFERENCE STANDARDS 

A. Regulatory requirements applicable to this project including, but not limited to, the following: 

B. 28 CFR 35 - Nondiscrimination on the Basis of Disability in State and Local Government 
Services; Final Rule; Department of Justice current edition. 

C. 28 CFR 36 - Nondiscrimination by Public Accommodations and in Commercial Facilities; Final 
Rule; Department of Justice current edition. 

D. 36 CFR 1191 - Americans with Disabilities Act (ADA) Accessibility Guidelines for Buildings and 
Facilities; Architectural Barriers Act (ABA) Accessibility Guidelines current edition. 

E. ADA Standards - 2010 ADA Standards for Accessible Design 2010. 

F. 29 CFR 1910 - Occupational Safety and Health Standards Current Edition. 

G. ICC A117.1 - Accessible and Usable Buildings and Facilities 2017. 

H. ICC (IFC) - International Fire Code Most Recent Edition Adopted by Authority Having 
Jurisdiction, Including All Applicable Amendments and Supplements. 

I. NFPA 101 - Life Safety Code Most Recent Edition Adopted by Authority Having Jurisdiction, 
Including All Applicable Amendments and Supplements. 

J. ICC (IBC) - International Building Code Most Recent Edition Adopted by Authority Having 
Jurisdiction, Including All Applicable Amendments and Supplements. 

K. ICC (IPC) - International Plumbing Code Most Recent Edition Adopted by Authority Having 
Jurisdiction, Including All Applicable Amendments and Supplements. 

1.2 RELATED REQUIREMENTS 

A. Section 014000 - Quality Requirements. 

PART 2 PRODUCTS - NOT USED 

PART 3 EXECUTION - NOT USED 

END OF SECTION 
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PART 1 GENERAL 

1.1 SUMMARY 

DEFINITIONS 

A. Other definitions are included in individual specification sections. 

1.2 DEFINITIONS 

A. Furnish: To supply, deliver, unload, and inspect for damage. 

B. Install: To unpack, assemble, erect, apply, place, finish, cure, protect, clean, start up, and 
make ready for use. 

C. Product: Material, machinery, components, equipment, fixtures, and systems forming the work 
result. Not materials or equipment used for preparation, fabrication, conveying, or erection and 
not incorporated into the work result. Products may be new, never before used, or re-used 
materials or equipment. 

D. Project Manual: The book-sized volume that includes the procurement requirements (if any), 
the contracting requirements, and the specifications. 

E. Provide:  To furnish and install. 

F. Supply:  Same as Furnish. 

PART 2 PRODUCTS - NOT USED 

PART 3 EXECUTION - NOT USED 

END OF SECTION 
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PART 1 GENERAL 

1.1 SECTION INCLUDES 

REFERENCE STANDARDS 

A. Requirements relating to referenced standards. 

1.2 QUALITY ASSURANCE 

A. For products or workmanship specified by reference to a document or documents not included 
in the Project Manual, also referred to as reference standards, comply with requirements of the 
standard, except when more rigid requirements are specified or are required by applicable 
codes. 

B. Should specified reference standards conflict with Contract Documents, request clarification 
from the Owner before proceeding. 

C. Neither the contractual relationships, duties, or responsibilities of the parties in Contract nor 
those of the Owner shall be altered by Contract Documents by mention or inference 
otherwise in any reference document. 

PART 2 CONSTRUCTION INDUSTRY ORGANIZATION DOCUMENTS 

2.1 ACI -- AMERICAN CONCRETE INSTITUTE INTERNATIONAL 

A. ACI 117 - Specification for Tolerances for Concrete Construction and Materials 2010 
(Reapproved 2015). 

B. ACI 201.2R - Guide to Durable Concrete 2016. 

C. ACI 211.1 - Selecting Proportions for Normal-Density and High Density-Concrete - Guide 2022. 

D. ACI 301 - Specifications for Concrete Construction 2020. 

E. ACI 302.1R - Guide to Concrete Floor and Slab Construction 2015. 

F. ACI 304R - Guide for Measuring, Mixing, Transporting, and Placing Concrete 2000 
(Reapproved 2009). 

G. ACI 305R - Guide to Hot Weather Concreting 2020. 

H. ACI 306R - Guide to Cold Weather Concreting 2016. 

I. ACI 308R - Guide to External Curing of Concrete 2016. 

J. ACI 318 - Building Code Requirements for Structural Concrete 2019 (Reapproved 2022). 

K. ACI 347R - Guide to Formwork for Concrete 2014 (Reapproved 2021). 

L. ACI 360R - Guide to Design of Slabs-on-Ground 2010, with Errata (2016). 

M. ACI 506.2 - Specification for Shotcrete 2013 (Reapproved 2018). 

N. ACI SP-66 - ACI Detailing Manual 2004. 

2.2 AIA -- THE AMERICAN INSTITUTE OF ARCHITECTS 

A. AIA A101 - Standard Form of Agreement Between Owner and Contractor where the basis of 
Payment is a Stipulated Sum 2017. 

B. AIA A201 - General Conditions of the Contract for Construction 2017. 

C. AIA A305 - Contractor's Qualification Statement 2020. 

D. AIA A310 - Bid Bond 2010. 

E. AIA A312 - Performance Bond and Payment Bond 2010. 

F. AIA A511 - Guide for Supplementary Conditions. 1999. 

G. AIA A701 - Instructions to Bidders 2018. 
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2.3 ASME -- THE AMERICAN SOCIETY OF MECHANICAL ENGINEERS 

2.4 ASTM A SERIES -- ASTM INTERNATIONAL 

2.5 ASTM B SERIES -- ASTM INTERNATIONAL 

2.6 ASTM C SERIES -- ASTM INTERNATIONAL 

A. ASTM C31/C31M - Standard Practice for Making and Curing Concrete Test Specimens in the 
Field 2022. 

B. ASTM C33/C33M - Standard Specification for Concrete Aggregates 2018. 

C. ASTM C39/C39M - Standard Test Method for Compressive Strength of Cylindrical Concrete 
Specimens 2021. 

D. ASTM C55 - Standard Specification for Concrete Building Brick 2022. 

E. ASTM C62 - Standard Specification for Building Brick (Solid Masonry Units Made From Clay or 
Shale) 2017. 

F. ASTM C67 - Standard Test Methods for Sampling and Testing Brick and Structural Clay Tile 
2017. 

G. ASTM C90 - Standard Specification for Loadbearing Concrete Masonry Units 2022. 

H. ASTM C91/C91M - Standard Specification for Masonry Cement 2023. 

I. ASTM C94/C94M - Standard Specification for Ready-Mixed Concrete 2022a. 

J. ASTM C109/C109M - Standard Test Method for Compressive Strength of Hydraulic Cement 
Mortars (Using 2-in. or [50 mm] Cube Specimens) 2021. 

K. ASTM C119 - Standard Terminology Relating to Dimension Stone 2020. 

L. ASTM C126 - Standard Specification for Ceramic Glazed Structural Clay Facing Tile, Facing 
Brick, and Solid Masonry Units 2022. 

M. ASTM C127 - Standard Test Method for Relative Density (Specific Gravity) and Absorption of 
Coarse Aggregate 2015. 

N. ASTM C128 - Standard Test Method for Relative Density (Specific Gravity) and Absorption of 
Fine Aggregate 2022. 

O. ASTM C129 - Standard Specification for Nonloadbearing Concrete Masonry Units 2022. 

P. ASTM C136/C136M - Standard Test Method for Sieve Analysis of Fine and Coarse Aggregates 
2019. 

Q. ASTM C138/C138M - Standard Test Method for Density (Unit Weight), Yield, and Air Content 
(Gravimetric) of Concrete 2017a. 

R. ASTM C140/C140M - Standard Test Methods for Sampling and Testing Concrete Masonry 
Units and Related Units 2022c. 

S. ASTM C141/C141M - Standard Specification for Hydrated Hydraulic Lime for Structural 
Purposes 2014. 

T. ASTM C143/C143M - Standard Test Method for Slump of Hydraulic-Cement Concrete 2020. 

U. ASTM C144 - Standard Specification for Aggregate for Masonry Mortar 2018. 

V. ASTM C150/C150M - Standard Specification for Portland Cement 2022. 

W. ASTM C157/C157M - Standard Test Method for Length Change of Hardened Hydraulic- 
Cement Mortar and Concrete 2017. 

X. ASTM C171 - Standard Specification for Sheet Materials for Curing Concrete 2020. 

Y. ASTM C172/C172M - Standard Practice for Sampling Freshly Mixed Concrete 2017. 

Z. ASTM C173/C173M - Standard Test Method for Air Content of Freshly Mixed Concrete by the 
Volumetric Method 2016. 

AA. ASTM C192/C192M - Standard Practice for Making and Curing Concrete Test Specimens in 
the Laboratory 2019. 
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BB. ASTM C195 - Standard Specification for Mineral Fiber Thermal Insulating Cement 2007 
(Reapproved 2019). 

CC. ASTM C199 - Standard Test Method for Pier Test for Refractory Mortars 2022. 

DD. ASTM C203 - Standard Test Methods for Breaking Load and Flexural Properties of Block-Type 
Thermal Insulation 2022. 

EE. ASTM C206 - Standard Specification for Finishing Hydrated Lime 2014 (Reapproved 2022). 

FF.  ASTM C207 - Standard Specification for Hydrated Lime for Masonry Purposes 2018. 

GG. ASTM C208 - Standard Specification for Cellulosic Fiber Insulating Board 2022. 

HH. ASTM C209 - Standard Test Methods for Cellulosic Fiber Insulating Board 2020. 

II. ASTM C216 - Standard Specification for Facing Brick (Solid Masonry Units Made from Clay or 
Shale) 2022. 

JJ.  ASTM C260/C260M - Standard Specification for Air-Entraining Admixtures for Concrete 2010a 
(Reapproved 2016). 

KK. ASTM C270 - Standard Specification for Mortar for Unit Masonry 2019a, with Editorial Revision. 

LL.  ASTM C272/C272M - Standard Test Method for Water Absorption of Core Materials for 
Sandwich Constructions 2018. 

MM. ASTM C273/C273M - Standard Test Method for Shear Properties of Sandwich Core Materials 
2020. 

NN. ASTM C279 - Standard Specification for Chemical-Resistant Masonry Units 2017. 

OO. ASTM C287 - Standard Specification for Chemical-Resistant Sulphur Mortar 1998 (Reapproved 
2012). 

PP. ASTM C297/C297M - Standard Test Method for Flatwise Tensile Strength of Sandwich 
Constructions 2016. 

QQ. ASTM C309 - Standard Specification for Liquid Membrane-Forming Compounds for Curing 
Concrete 2019. 

RR. ASTM C330/C330M - Standard Specification for Lightweight Aggregates for Structural 
Concrete 2017a. 

SS. ASTM C331/C331M - Standard Specification for Lightweight Aggregates for Concrete Masonry 
Units 2017. 

TT.  ASTM C332 - Standard Specification for Lightweight Aggregates for Insulating Concrete 2017. 

UU. ASTM C348 - Standard Test Method for Flexural Strength of Hydraulic-Cement Mortars 2021. 

VV. ASTM C365/C365M - Standard Test Method for Flatwise Compressive Properties of Sandwich 
Cores 2022. 

WW. ASTM C476 - Standard Specification for Grout for Masonry 2023. 

XX. ASTM C494/C494M - Standard Specification for Chemical Admixtures for Concrete 2019, with 
Editorial Revision (2022). 

YY. ASTM C618 - Standard Specification for Coal Ash and Raw or Calcined Natural Pozzolan for 
Use in Concrete 2023. 

ZZ.  ASTM C666/C666M - Standard Test Method for Resistance of Concrete to Rapid Freezing and 
Thawing 2015. 

AAA. ASTM C719 - Standard Test Method for Adhesion and Cohesion of Elastomeric Joint 
Sealants Under Cyclic Movement (Hockman Cycle) 2022. 

BBB. ASTM C780 - Standard Test Method for Preconstruction and Construction Evaluation of 
Mortars for Plain and Reinforced Unit Masonry 2020. 

CCC. ASTM C794 - Standard Test Method for Adhesion-in-Peel of Elastomeric Joint Sealants 
2018 (Reapproved 2022). 
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DDD. ASTM C845/C845M - Standard Specification for Expansive Hydraulic Cement 2018. 

EEE. ASTM C847 - Standard Specification for Metal Lath 2018. 

FFF. ASTM C897 - Standard Specification for Aggregate for Job-Mixed Portland Cement- 
Based Plasters 2015 (Reapproved 2020). 

GGG. ASTM C920 - Standard Specification for Elastomeric Joint Sealants 2018. 

HHH. ASTM C926 - Standard Specification for Application of Portland Cement-Based Plaster 
2022c. 

III.   ASTM C933 - Standard Specification for Welded Wire Lath 2018. 

JJJ. ASTM C936/C936M - Standard Specification for Solid Concrete Interlocking Paving Units 
2021b. 

KKK. ASTM C957/C957M - Standard Specification for High-Solids Content, Cold Liquid- 
Applied Elastomeric Waterproofing Membrane With Integral Wearing Surface 2017. 

LLL. ASTM C977 - Standard Specification for Quicklime and Hydrated Lime for Soil Stabilization 
2018. 

MMM. ASTM C979/C979M - Standard Specification for Pigments for Integrally Colored 
Concrete 2016. 

NNN. ASTM C989/C989M - Standard Specification for Slag Cement for Use in Concrete and 
Mortars 2022. 

OOO. ASTM C1116/C1116M - Standard Specification for Fiber-Reinforced Concrete 2010a 
(Reapproved 2015). 

PART 3 UNITED STATES GOVERNMENT AND RELATED AGENCIES DOCUMENTS 

3.1 ATBCB -- US ARCHITECTURAL AND TRANSPORTATION BARRIERS COMPLIANCE BOARD 
(THE ACCESS BOARD) 

A. ATBCB ADAAG - Americans with Disabilities Act Accessibility Guidelines; 2002. 

B. ATBCB PROWAG - Proposed Accessibility Guidelines for Pedestrian Facilities in the Public 
Right-of-Way 2011. 

3.2 USAB -- UNITED STATES ACCESS BOARD 

A. ABA Standards - ABA Accessibility Standards 2004, with Amendments (2015). 

END OF SECTION 
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PART 1 GENERAL 

1.1 SECTION INCLUDES 

A. Temporary utilities. 

TEMPORARY FACILITIES AND CONTROLS 

B. Temporary sanitary facilities. 

C. Temporary Controls:  Barriers, enclosures, and fencing. 

D. Vehicular access and parking. 

E. Waste removal facilities and services. 

1.2 TEMPORARY UTILITIES 

A. Owner will provide the following: 

1. Electrical power and metering, consisting of connection to existing facilities. 

2. Water supply, consisting of connection to existing facilities. 

B. Use trigger-operated nozzles for water hoses, to avoid waste of water. 

1.3 TEMPORARY SANITARY FACILITIES 

A. Use existing City facilities. 

1. Use of existing facilities is permitted. 

B. Contractor to supply a temporay sanitary facility for use during construction. 

C. Maintain daily in clean and sanitary condition. 

D. At end of construction, return facilities to same or better condition as originally found. 

1.4 VEHICULAR ACCESS AND PARKING 

A. Comply with regulations relating to use of streets and sidewalks, access to emergency facilities, 
and access for emergency vehicles. 

B. Coordinate access and haul routes with governing authorities and Owner. 

C. Provide and maintain access to fire hydrants, free of obstructions. 

D. Provide means of removing mud from vehicle wheels before entering streets. 

1.5 WASTE REMOVAL 

A. Provide waste removal facilities and services as required to maintain the site in clean and 
orderly condition. 

B. Provide containers with lids. Remove trash from site periodically. 

C. If materials to be recycled or re-used on the project must be stored on-site, provide suitable 
non-combustible containers; locate containers holding flammable material outside the structure 
unless otherwise approved by the authorities having jurisdiction. 

1.6 REMOVAL OF UTILITIES, FACILITIES, AND CONTROLS 

A. Contractor is to leave in place all temporary silt and construction fencing at Substantial 
Completion. 

B. Remove underground installations to a minimum depth of 2 feet. Grade site as indicated. 

C. Clean and repair damage caused by installation or use of temporary work. 

D. Restore existing facilities used during construction to original condition. 

E. Restore new permanent facilities used during construction to specified condition. 

PART 2 PRODUCTS - NOT USED 

PART 3 EXECUTION - NOT USED 

END OF SECTION 
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PART 1 GENERAL 

1.1 SECTION INCLUDES 

PRODUCT REQUIREMENTS 

A. General product requirements. 

B. Re-use of existing products. 

C. Transportation, handling, storage and protection. 

D. Product option requirements. 

E. Substitution limitations. 

F. Procedures for Owner-supplied products. 

G. Maintenance materials, including extra materials, spare parts, tools, and software. 

1.2 RELATED REQUIREMENTS 

A. Section 011000 - Summary:  Lists of products to be removed from existing building. 

B. Section 012500 - Substitution Procedures:  Substitutions made during procurement and/or 
construction phases. 

C. Section 017419 - Construction Waste Management and Disposal: Waste disposal 
requirements potentially affecting product selection, packaging and substitutions. 

1.3 SUBMITTALS 

A. Product Data Submittals:  Submit manufacturer's standard published data.  Mark each copy to 
identify applicable products, models, options, and other data. Supplement manufacturers' 
standard data to provide information specific to this Project. 

B. Shop Drawing Submittals:  Prepared specifically for this Project; indicate utility and electrical 
characteristics, utility connection requirements, and location of utility outlets for service for 
functional equipment and appliances. 

C. Sample Submittals:  Illustrate functional and aesthetic characteristics of the product, with 
integral parts and attachment devices. Coordinate sample submittals for interfacing work. 

1. For selection from standard finishes, submit samples of the full range of the 
manufacturer's standard colors, textures, and patterns. 

PART 2 PRODUCTS 

2.1 EXISTING PRODUCTS 

A. Do not use materials and equipment removed from existing premises unless specifically 
required or permitted by Contract Documents. 

B. Unforeseen historic items encountered remain the property of the Owner; notify Owner 
promptly upon discovery; protect, remove, handle, and store as directed by Owner. 

C. Existing materials and equipment indicated to be removed, but not to be re-used, relocated, 
reinstalled, delivered to the Owner, or otherwise indicated as to remain the property of the 
Owner, become the property of the Contractor; remove from site. 

D. Specific Products to be Reused: The reuse of certain materials and equipment already existing 
on the project site is required. 
1. See Section 011000 for list of items required to be salvaged for reuse and relocation. 

2.2 NEW PRODUCTS 

A. Provide new products unless specifically required or permitted by Contract Documents. 

B. Use of products having any of the following characteristics is not permitted: 

C. Where other criteria are met, Contractor shall give preference to products that: 

1. If used on interior, have lower emissions, as defined in Section 016116. 

2. If wet-applied, have lower VOC content, as defined in Section 016116. 
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2.3 PRODUCT OPTIONS 

A. Products Specified by Reference Standards or by Description Only: Use any product meeting 
those standards or description. 

B. Products Specified by Naming One or More Manufacturers: Use a product of one of the 
manufacturers named and meeting specifications, no options or substitutions allowed. 

C. Products Specified by Naming One or More Manufacturers with a Provision for Substitutions: 
Submit a request for substitution for any manufacturer not named. 

2.4 MAINTENANCE MATERIALS 

A. Furnish extra materials, spare parts, tools, and software of types and in quantities specified in 
individual specification sections. 

B. Deliver to Project site; obtain receipt prior to final payment. 

PART 3 EXECUTION 

3.1 SUBSTITUTION LIMITATIONS 

A. See Section 012500 - Substitution Procedures. 

3.2 OWNER-SUPPLIED PRODUCTS 

A. Owner's Responsibilities: 

1. Arrange for and deliver Owner reviewed shop drawings, product data, and samples, to 
Contractor. 

2. Arrange and pay for product delivery to site. 

3. On delivery, inspect products jointly with Contractor. 

4. Submit claims for transportation damage and replace damaged, defective, or deficient 
items. 

5. Arrange for manufacturers' warranties, inspections, and service. 

B. Contractor's Responsibilities: 

1. Review Owner reviewed shop drawings, product data, and samples. 

2. Receive and unload products at site; inspect for completeness or damage jointly with 
Owner. 

3. Handle, store, install and finish products. 

4. Repair or replace items damaged after receipt. 

3.3 TRANSPORTATION AND HANDLING 

A. Package products for shipment in manner to prevent damage; for equipment, package to avoid 
loss of factory calibration. 

B. If special precautions are required, attach instructions prominently and legibly on outside of 
packaging. 

C. Coordinate schedule of product delivery to designated prepared areas in order to minimize site 
storage time and potential damage to stored materials. 

D. Transport and handle products in accordance with manufacturer's instructions. 

E. Transport materials in covered trucks to prevent contamination of product and littering of 
surrounding areas. 

F. Promptly inspect shipments to ensure that products comply with requirements, quantities are 
correct, and products are undamaged. 

G. Provide equipment and personnel to handle products by methods to prevent soiling, 
disfigurement, or damage, and to minimize handling. 

H. Arrange for the return of packing materials, such as wood pallets, where economically feasible. 

3.4 STORAGE AND PROTECTION 

A. Provide protection of stored materials and products against theft, casualty, or deterioration. 
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B. Designate receiving/storage areas for incoming products so that they are delivered according to 
installation schedule and placed convenient to work area in order to minimize waste due to 
excessive materials handling and misapplication. See Section 017419. 

C. Store and protect products in accordance with manufacturers' instructions. 

D. Store with seals and labels intact and legible. 

E. Store sensitive products in weathertight, climate-controlled enclosures in an environment 
favorable to product. 

F. For exterior storage of fabricated products, place on sloped supports above ground. 

G. Provide off-site storage and protection when site does not permit on-site storage or protection. 

H. Protect products from damage or deterioration due to construction operations, weather, 
precipitation, humidity, temperature, sunlight and ultraviolet light, dirt, dust, and other 
contaminants. 

I. Comply with manufacturer's warranty conditions, if any. 

J. Cover products subject to deterioration with impervious sheet covering. Provide ventilation to 
prevent condensation and degradation of products. 

K. Store loose granular materials on solid flat surfaces in a well-drained area. Prevent mixing with 
foreign matter. 

L. Prevent contact with material that may cause corrosion, discoloration, or staining. 

M. Provide equipment and personnel to store products by methods to prevent soiling, 
disfigurement, or damage. 

N. Arrange storage of products to permit access for inspection. Periodically inspect to verify 
products are undamaged and are maintained in acceptable condition. 

END OF SECTION 
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PART 1 GENERAL 

SECTION 017000 
EXECUTION AND CLOSEOUT REQUIREMENTS 

1.1 SECTION INCLUDES 

A. Examination, preparation, and general installation procedures. 

B. Cutting and patching. 

C. Surveying for laying out the work. 

D. Cleaning and protection. 

E. Closeout procedures, including Contractor's Correction Punch List, except payment 
procedures. 

1.2 RELATED REQUIREMENTS 

A. Section 011000 - Summary:  Limitations on working in existing building; continued occupancy; 
work sequence; identification of salvaged and relocated materials. 

B. Section 013000 - Administrative Requirements:  Submittals procedures, Electronic document 
submittal service. 

C. Section 014000 - Quality Requirements:  Testing and inspection procedures. 

D. Section 017419 - Construction Waste Management and Disposal: Additional procedures for 
trash/waste removal, recycling, salvage, and reuse. 

E. Section 017800 - Closeout Submittals:  Project record documents, operation and maintenance 
data, warranties, and bonds. 

F. Section 024100 - Demolition:  Demolition of whole structures and parts thereof; site utility 
demolition. 

1.3 SUBMITTALS 

A. See Section 013000 - Administrative Requirements, for submittal procedures. 

B. Cutting and Patching: Submit written request in advance of cutting or alteration that affects: 

1. Structural integrity of any element of Project. 

2. Integrity of weather exposed or moisture resistant element. 

3. Efficiency, maintenance, or safety of any operational element. 

4. Visual qualities of sight exposed elements. 

5. Work of Owner or separate Contractor. 

1.4 QUALIFICATIONS 

A. For surveying work, employ a land surveyor registered in the State in which the Project is 
located and acceptable to Owner. Submit evidence of surveyor's Errors and Omissions 
insurance coverage in the form of an Insurance Certificate.  Employ only individual(s) 
trained and experienced in collecting and recording accurate data relevant to ongoing 
construction activities, 

1.5 COORDINATION 

A. Coordinate scheduling, submittals, and work of the various sections of the Project Manual to 
ensure efficient and orderly sequence of installation of interdependent construction elements, 
with provisions for accommodating items installed later. 

B. Notify affected utility companies and comply with their requirements. 

C. Verify that utility requirements and characteristics of new operating equipment are compatible 
with building utilities.  Coordinate work of various sections having interdependent 
responsibilities for installing, connecting to, and placing in service, such equipment. 

D. Coordinate space requirements, supports, and installation of mechanical and electrical work 
that are indicated diagrammatically on drawings. Follow routing indicated for pipes, ducts, and 
conduit, as closely as practicable; place runs parallel with lines of building. Utilize spaces 
efficiently to maximize accessibility for other installations, for maintenance, and for repairs. 
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E. In finished areas except as otherwise indicated, conceal pipes, ducts, and wiring within the 
construction. Coordinate locations of fixtures and outlets with finish elements. 

F. Coordinate completion and clean-up of work of separate sections. 

G. After Owner occupancy of premises, coordinate access to site for correction of defective work 
and work not in accordance with Contract Documents, to minimize disruption of Owner's 
activities. 

PART 2 PRODUCTS 

2.1 PATCHING MATERIALS 

A. New Materials: As specified in product sections; match existing products and work for patching 
and extending work. 

B. Type and Quality of Existing Products:  Determine by inspecting and testing products where 
necessary, referring to existing work as a standard. 

C. Product Substitution:  For any proposed change in materials, submit request for substitution 
described in Section 016000 - Product Requirements. 

PART 3 EXECUTION 

3.1 EXAMINATION 

A. Verify that existing site conditions and substrate surfaces are acceptable for subsequent work. 
Start of work means acceptance of existing conditions. 

B. Verify that existing substrate is capable of structural support or attachment of new work being 
applied or attached. 

C. Examine and verify specific conditions described in individual specification sections. 

D. Take field measurements before confirming product orders or beginning fabrication, to minimize 
waste due to over-ordering or misfabrication. 

E. Verify that utility services are available, of the correct characteristics, and in the correct 
locations. 

F. Prior to Cutting: Examine existing conditions prior to commencing work, including elements 
subject to damage or movement during cutting and patching. After uncovering existing work, 
assess conditions affecting performance of work.  Beginning of cutting or patching means 
acceptance of existing conditions. 

3.2 PREPARATION 

A. Clean substrate surfaces prior to applying next material or substance. 

B. Seal cracks or openings of substrate prior to applying next material or substance. 

C. Apply manufacturer required or recommended substrate primer, sealer, or conditioner prior to 
applying any new material or substance in contact or bond. 

3.3 LAYING OUT THE WORK 

A. Verify locations of survey control points prior to starting work. 

B. Promptly notify Owner of any discrepancies discovered. 

C. Contractor shall locate and protect survey control and reference points. 

D. Protect survey control points prior to starting site work; preserve permanent reference points 
during construction. 

E. Promptly report to Owner the loss or destruction of any reference point or relocation 
required because of changes in grades or other reasons. 

F. Replace dislocated survey control points based on original survey control. Make no changes 
without prior written notice to  Owner. 

G. Utilize recognized engineering survey practices. 
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H. Establish elevations, lines and levels.  Locate and lay out by instrumentation and similar 
appropriate means: 

1. Site improvements including pavements; stakes for grading, fill and topsoil placement; 
utility locations, slopes, and invert elevations. 

2. Grid or axis for structures. 

3. Wall foundations, column locations, subgrade and finish grade elevations. 

I. Periodically verify layouts by same means. 

J. Maintain a complete and accurate log of control and survey work as it progresses. 

3.4 GENERAL INSTALLATION REQUIREMENTS 

A. Install products as specified in individual sections, in accordance with manufacturer's 
instructions and recommendations, and so as to avoid waste due to necessity for replacement. 

B. Make vertical elements plumb and horizontal elements level, unless otherwise indicated. 

C. Install equipment and fittings plumb and level, neatly aligned with adjacent vertical and 
horizontal lines, unless otherwise indicated. 

D. Make consistent texture on surfaces, with seamless transitions, unless otherwise indicated. 

E. Make neat transitions between different surfaces, maintaining texture and appearance. 

3.5 CUTTING AND PATCHING 

A. Whenever possible, execute the work by methods that avoid cutting or patching. 

B. Perform whatever cutting and patching is necessary to: 

1. Complete the work. 

2. Fit products together to integrate with other work. 

3. Provide openings for penetration of mechanical, electrical, and other services. 

4. Match work that has been cut to adjacent work. 

5. Repair areas adjacent to cuts to required condition. 

6. Repair new work damaged by subsequent work. 

7. Remove samples of installed work for testing when requested. 

8. Remove and replace defective and non-complying work. 

C. Execute work by methods that avoid damage to other work and that will provide appropriate 
surfaces to receive patching and finishing.  In existing work, minimize damage and restore to 
original condition. 

D. Employ original installer to perform cutting for weather exposed and moisture resistant 
elements, and sight exposed surfaces. 

E. Cut rigid materials using masonry saw or core drill. Pneumatic tools not allowed without prior 
approval. 

F. Restore work with new products in accordance with requirements of Contract Documents. 

G. Fit work air tight to pipes, sleeves, ducts, conduit, and other penetrations through surfaces. 

H. At penetrations of fire rated walls, partitions, ceiling, or floor construction, completely seal voids 
with fire rated material in accordance with Section 078400, to full thickness of the penetrated 
element. 

I. Patching: 

1. Finish patched surfaces to match finish that existed prior to patching. On continuous 
surfaces, refinish to nearest intersection or natural break. For an assembly, refinish entire 
unit. 

2. Match color, texture, and appearance. 

3. Repair patched surfaces that are damaged, lifted, discolored, or showing other 
imperfections due to patching work. If defects are due to condition of substrate, repair 
substrate prior to repairing finish. 
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3.6 PROGRESS CLEANING 

A. Maintain areas free of waste materials, debris, and rubbish. Maintain site in a clean and orderly 
condition. 

B. Remove debris and rubbish from pipe chases, plenums, attics, crawl spaces, and other closed 
or remote spaces, prior to enclosing the space. 

C. Broom and vacuum clean interior areas prior to start of surface finishing, and continue cleaning 
to eliminate dust. 

D. Collect and remove waste materials, debris, and trash/rubbish from site periodically and 
dispose off-site; do not burn or bury. 

3.7 PROTECTION OF INSTALLED WORK 

A. Protect installed work from damage by construction operations. 

B. Provide special protection where specified in individual specification sections. 

C. Provide temporary and removable protection for installed products. Control activity in immediate 
work area to prevent damage. 

D. Provide protective coverings at walls, projections, jambs, sills, and soffits of openings. 

E. Protect finished floors, stairs, and other surfaces from traffic, dirt, wear, damage, or movement 
of heavy objects, by protecting with durable sheet materials. 

F. Prohibit traffic or storage upon waterproofed or roofed surfaces. If traffic or activity is 
necessary, obtain recommendations for protection from waterproofing or roofing material 
manufacturer. 

G. Prohibit traffic from landscaped areas. 

H. Remove protective coverings when no longer needed; reuse or recycle coverings if possible. 

3.8 ADJUSTING 

A. Adjust operating products and equipment to ensure smooth and unhindered operation. 

3.9 FINAL CLEANING 

A. Execute final cleaning prior to final project assessment. 

B. Use cleaning materials that are nonhazardous. 

C. Clean interior and exterior glass, surfaces exposed to view; remove temporary labels, stains 
and foreign substances, polish transparent and glossy surfaces, vacuum carpeted and soft 
surfaces. 

D. Remove all labels that are not permanent. Do not paint or otherwise cover fire test labels or 
nameplates on mechanical and electrical  equipment. 

E. Clean equipment and fixtures to a sanitary condition with cleaning materials appropriate to the 
surface and material being cleaned. 

F. Clean filters of operating equipment. 

G. Clean debris from overflow drains, area drains, and drainage systems. 

H. Clean site; sweep paved areas, rake clean landscaped surfaces. 

I. Remove waste, surplus materials, trash/rubbish, and construction facilities from the site; 
dispose of in legal manner; do not burn or bury. 

3.10 CLOSEOUT PROCEDURES 

A. Make submittals that are required by governing or other authorities. 

B. Accompany Project Coordinator on preliminary inspection to determine items to be listed for 
completion or correction in the Contractor's Correction Punch List for Contractor's Notice of 
Substantial Completion. 

C. Notify Owner when work is considered ready for Substantial Completion inspection. 
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D. Submit written certification containing Contractor's Correction Punch List, that Contract 
Documents have been reviewed, work has been inspected, and that work is complete in 
accordance with Contract Documents and ready for Owner's Substantial Completion 
inspection. 

E. Conduct Substantial Completion inspection and create Final Correction Punch List containing 
Owner's and Contractor's comprehensive list of items identified to be completed or corrected 
and submit to Owner. 

F. Correct items of work listed in Final Correction Punch List and comply with requirements for 
access to Owner-occupied areas. 

G. Notify Owner when work is considered finally complete and ready for Owner's Substantial 
Completion final inspection. 

H. Complete items of work determined by Owner listed in executed Certificate of Substantial 
Completion. 

END OF SECTION 
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PART 1 GENERAL 

CONSTRUCTION WASTE MANAGEMENT AND DISPOSAL 

1.1 WASTE MANAGEMENT REQUIREMENTS 

A. Owner requires that this project generate the least amount of trash and waste possible. 

B. Employ processes that ensure the generation of as little waste as possible due to error, poor 
planning, breakage, mishandling, contamination, or other factors. 

C. Minimize trash/waste disposal in landfills; reuse, salvage, or recycle as much waste as 
economically feasible. 

D. Methods of trash/waste disposal that are not acceptable are: 

1. Burning on the project site. 

2. Burying on the project site. 

3. Dumping or burying on other property, public or private. 

4. Other illegal dumping or burying. 

5. Incineration, either on- or off-site. 

E. Regulatory Requirements:  Contractor is responsible for knowing and complying with regulatory 
requirements, including but not limited to Federal, state and local requirements, pertaining to 
legal disposal of all construction and demolition waste materials. 

1.2 DEFINITIONS 

A. Clean: Untreated and unpainted;  not contaminated with oils, solvents, caulk, or the like. 

B. Construction and Demolition Waste: Solid wastes typically including building materials, 
packaging, trash, debris, and rubble resulting from construction, remodeling, repair and 
demolition operations. 

C. Hazardous: Exhibiting the characteristics of hazardous substances, i.e., ignitibility, corrosivity, 
toxicity or reactivity. 

D. Nonhazardous: Exhibiting none of the characteristics of hazardous substances, i.e., ignitibility, 
corrosivity, toxicity, or reactivity. 

E. Nontoxic: Neither immediately poisonous to humans nor poisonous after a long period of 
exposure. 

F. Recyclable: The ability of a product or material to be recovered at the end of its life cycle and 
remanufactured into a new product for reuse by others. 

G. Recycle: To remove a waste material from the project site to another site for remanufacture 
into a new product for reuse by others. 

H. Recycling: The process of sorting, cleansing, treating and reconstituting solid waste and other 
discarded materials for the purpose of using the altered form. Recycling does not include 
burning, incinerating, or thermally destroying waste. 

I. Return: To give back reusable items or unused products to vendors for credit. 

J. Reuse: To reuse a construction waste material in some manner on the project site. 

K. Salvage:  To remove a waste material from the project site to another site for resale or reuse by 
others. 

L. Sediment:  Soil and other debris that has been eroded and transported by storm or well 
production run-off water. 

M. Source Separation:  The act of keeping different types of waste materials separate beginning 
from the first time they become waste. 

N. Toxic: Poisonous to humans either immediately or after a long period of exposure. 

O. Trash: Any product or material unable to be reused, returned, recycled, or salvaged. 

P. Waste: Extra material or material that has reached the end of its useful life in its intended use. 
Waste includes salvageable, returnable, recyclable, and reusable material. 
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1.3 SUBMITTALS 

A. See Section 013000 - Administrative Requirements, for submittal procedures. 

PART 3 EXECUTION 

2.1 WASTE MANAGEMENT PROCEDURES 

A. See Section 013000 for additional requirements for project meetings, reports, submittal 
procedures, and project documentation. 

B. See Section 015000 for additional requirements related to trash/waste collection and removal 
facilities and services. 

C. See Section 016000 for waste prevention requirements related to delivery, storage, and 
handling. 

D. See Section 017000 for trash/waste prevention procedures related to demolition, cutting and 
patching, installation, protection, and cleaning. 

END OF SECTION 
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PART 1 GENERAL 

1.1 SECTION INCLUDES 

A. Project Record Documents. 

CLOSEOUT SUBMITTALS 

B. Operation and Maintenance Data. 

C. Warranties and bonds. 

1.2 RELATED REQUIREMENTS 

A. Section 013000 - Administrative Requirements:  Submittals procedures, shop drawings, product 
data, and samples. 

B. Individual Product Sections:  Specific requirements for operation and maintenance data. 

C. Individual Product Sections: Warranties required for specific products or Work. 

1.3 SUBMITTALS 

A. Project Record Documents: Submit documents to Owner with claim for final Application 
for Payment. 

B. Operation and Maintenance Data: 

1. Submit two copies of preliminary draft or proposed formats and outlines of contents before 
start of Work. Owner will review draft and return one copy with comments. 

2. For equipment, or component parts of equipment put into service during construction and 
operated by Owner, submit completed documents within ten days after acceptance. 

3. Submit one copy of completed documents 15 days prior to final inspection.  This copy will 
be reviewed and returned after final inspection, with Owner comments. Revise content of 
all document sets as required prior to final submission. 

4. Submit two sets of revised final documents in final form within 10 days after final 
inspection. 

C. Warranties and Bonds: 

1. For equipment or component parts of equipment put into service during construction with 
Owner's permission, submit documents within 10 days after acceptance. 

2. Make other submittals within 10 days after Date of Substantial Completion, prior to final 
Application for Payment. 

3. For items of Work for which acceptance is delayed beyond Date of Substantial 
Completion, submit within 10 days after acceptance, listing the date of acceptance as the 
beginning of the warranty period. 

PART 2 PRODUCTS - NOT USED 

PART 3 EXECUTION 

3.1 PROJECT RECORD DOCUMENTS 

A. Maintain on site one set of the following record documents; record actual revisions to the Work: 

1. Drawings. 

2. Specifications. 

3. Addenda. 

4. Change Orders and other modifications to the Contract. 

5. Reviewed shop drawings, product data, and samples. 

B. Ensure entries are complete and accurate, enabling future reference by Owner. 

C. Store record documents separate from documents used for construction. 

D. Record information concurrent with construction progress. 

E. Specifications:  Legibly mark and record at each product section description of actual products 
installed, including the following: 
1. Product substitutions or alternates utilized. 
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2. Changes made by Addenda and modifications. 

F. Record Drawings and Shop Drawings:  Legibly mark each item to record actual construction 
including: 
1. Measured depths of foundations in relation to finish first floor datum. 

2. Measured horizontal and vertical locations of underground utilities and appurtenances, 
referenced to permanent surface improvements. 

3. Measured locations of internal utilities and appurtenances concealed in construction, 
referenced to visible and accessible features of the Work. 

4. Field changes of dimension and detail. 

5. Details not on original Contract drawings. 

3.2 OPERATION AND MAINTENANCE DATA 

A. Source Data: For each product or system, list names, addresses and telephone numbers of 
Subcontractors and suppliers, including local source of supplies and replacement parts. 

B. Product Data: Mark each sheet to clearly identify specific products and component parts, and 
data applicable to installation. Delete inapplicable information. 

C. Drawings: Supplement product data to illustrate relations of component parts of equipment and 
systems, to show control and flow diagrams. Do not use Project Record Documents as 
maintenance drawings. 

D. Typed Text: As required to supplement product data. Provide logical sequence of instructions 
for each procedure, incorporating manufacturer's instructions. 

3.3 OPERATION AND MAINTENANCE DATA FOR MATERIALS AND FINISHES 

A. For Each Product, Applied Material, and Finish: 

1. Product data, with catalog number, size, composition, and color and texture designations. 

2. Information for re-ordering custom manufactured products. 

B. Instructions for Care and Maintenance: Manufacturer's recommendations for cleaning agents 
and methods, precautions against detrimental cleaning agents and methods, and 
recommended schedule for cleaning and maintenance. 

C. Additional information as specified in individual product specification sections. 

D. Where additional instructions are required, beyond the manufacturer's standard printed 
instructions, have instructions prepared by personnel experienced in the operation and 
maintenance of the specific products. 

3.4 OPERATION AND MAINTENANCE DATA FOR EQUIPMENT AND SYSTEMS 

A. For Each Item of Equipment and Each System: 

1. Description of unit or system, and component parts. 

2. Identify function, normal operating characteristics, and limiting conditions. 

3. Include performance curves, with engineering data and tests. 

4. Complete nomenclature and model number of replaceable parts. 

B. Where additional instructions are required, beyond the manufacturer's standard printed 
instructions, have instructions prepared by personnel experienced in the operation and 
maintenance of the specific products. 

C. Operating Procedures:  Include start-up, break-in, and routine normal operating instructions 
and sequences. Include regulation, control, stopping, shut-down, and emergency instructions. 
Include summer, winter, and any special operating instructions. 

D. Maintenance Requirements:  Include routine procedures and guide for preventative 
maintenance and trouble shooting; disassembly, repair, and reassembly instructions; and 
alignment, adjusting, balancing, and checking instructions. 

E. Provide servicing and lubrication schedule, and list of lubricants required. 

F. Provide Contractor's coordination drawings, with color coded piping diagrams as installed. 



Comfort Station 017800 - 3 Closeout Submittals 

 

 

G. Provide charts of valve tag numbers, with location and function of each valve, keyed to flow and 
control diagrams. 

3.5 ASSEMBLY OF OPERATION AND MAINTENANCE MANUALS 

A. Assemble operation and maintenance data into durable manuals for Owner's personnel use, 
with data arranged in the same sequence as, and identified by, the specification sections. 

B. Where systems involve more than one specification section, provide separate tabbed divider for 
each system. 

C. Binders:  Commercial quality, 8-1/2 by 11 inch three D side ring binders with durable plastic 
covers; 2 inch maximum ring size. When multiple binders are used, correlate data into related 
consistent groupings. 

D. Cover: Identify each binder with typed or printed title OPERATION AND MAINTENANCE 
INSTRUCTIONS; identify title of Project; identify subject matter of contents. 

E. Project Directory:  Title and address of Project; names, addresses, and telephone numbers of 
Contractor and subcontractors, with names of responsible parties. 

F. Tables of Contents:  List every item separated by a divider, using the same identification as on 
the divider tab; where multiple volumes are required, include all volumes Tables of Contents in 
each volume, with the current volume clearly identified. 

G. Dividers: Provide tabbed dividers for each separate product and system; identify the contents 
on the divider tab; immediately following the divider tab include a description of product and 
major component parts of equipment. 

H. Text: Manufacturer's printed data, or typewritten data on 20 pound paper. 

I. Drawings: Provide with reinforced punched binder tab. Bind in with text; fold larger drawings to 
size of text pages. 

J. Arrangement of Contents:  Organize each volume in parts as follows: 

1. Project Directory. 

2. Table of Contents, of all volumes, and of this volume. 

3. Operation and Maintenance Data: Arranged by system, then by product category. 

a. Source data. 

b. Product data, shop drawings, and other submittals. 

c. Operation and maintenance data. 

d. Field quality control data. 

e. Photocopies of warranties and bonds. 

4. Design Data: To allow for addition of design data furnished by Owner or others, provide a 
tab labeled "Design Data" and provide a binder large enough to allow for insertion of at 
least 20 pages of typed text. 

3.6 WARRANTIES AND BONDS 

A. Obtain warranties and bonds, executed in duplicate by responsible Subcontractors, suppliers, 
and manufacturers, within 10 days after completion of the applicable item of work. Except for 
items put into use with Owner's permission, leave date of beginning of time of warranty until 
Date of Substantial completion is determined. 

B. Verify that documents are in proper form, contain full information, and are notarized. 

C. Co-execute submittals when required. 

D. Retain warranties and bonds until time specified for submittal. 

E. Manual: Bind in commercial quality 8-1/2 by 11 inch three D side ring binders with durable 
plastic covers. 

F. Cover: Identify each binder with typed or printed title WARRANTIES AND BONDS, with title of 
Project; name, address and telephone number of Contractor and equipment supplier; and 
name of responsible company principal. 
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G. Table of Contents: Neatly typed, in the sequence of the Table of Contents of the Project 
Manual, with each item identified with the number and title of the specification section in which 
specified, and the name of product or work item. 

H. Separate each warranty or bond with index tab sheets keyed to the Table of Contents listing. 
Provide full information, using separate typed sheets as necessary. List Subcontractor, 
supplier, and manufacturer, with name, address, and telephone number of responsible 
principal. 

END OF SECTION 
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PART 1 GENERAL 

1.1 SUMMARY 

SECTION 017900 
DEMONSTRATION AND TRAINING 

A. Demonstration of products and systems where indicated in Drawings or specific specification 
sections. 

B. Training of Owner personnel in operation and maintenance is required for: 

1. HVAC systems and equipment. 

2. Plumbing equipment. 

3. Electrical systems and equipment. 

1.2 RELATED REQUIREMENTS 

A. Section 017800 - Closeout Submittals:  Operation and maintenance manuals. 

B. Section 019113 - General Commissioning Requirements: Additional requirements applicable to 
demonstration and training. 

1.3 SUBMITTALS 

A. See Section 013000 - Administrative Requirements, for submittal procedures. 

B. Training Plan:  Owner will designate personnel to be trained; tailor training to needs and skill- 
level of attendees. 
1. Submit to Owner. 

2. Submit not less than four weeks prior to start of training. 

3. Revise and resubmit until acceptable. 

4. Provide an overall schedule showing all training sessions. 

5. Include at least the following for each training session: 

a. Identification, date, time, and duration. 

b. Description of products and/or systems to be covered. 

c. Name of firm and person conducting training; include qualifications. 

d. Intended audience, such as job description. 

e. Objectives of training and suggested methods of ensuring adequate training. 

f. Methods to be used, such as classroom lecture, live demonstrations, hands-on, etc. 

g. Media to be used, such a slides, hand-outs, etc. 

h. Training equipment required, such as projector, projection screen, etc., to be 
provided by Contractor. 

C. Training Manuals: Provide training manual for each attendee; allow for minimum of two 
attendees per training session. 
1. Include applicable portion of O&M manuals. 

2. Include copies of all hand-outs, slides, overheads, video presentations, etc., that are not 
included in O&M manuals. 

3. Provide one extra copy of each training manual to be included with operation and 
maintenance data. 

D. Video Recordings:  Submit digital video recording of each demonstration and training session 
for Owner's subsequent use. 
1. Format: DVD Disc. 

2. Label each disc and container with session identification and date. 

1.4 QUALITY ASSURANCE 

A. Instructor Qualifications: Familiar with design, operation, maintenance and troubleshooting of 
the relevant products and systems. 

1. Provide as instructors the most qualified trainer of those contractors and/or installers who 
actually supplied and installed the systems and equipment. 

2. Where a single person is not familiar with all aspects, provide specialists with necessary 
qualifications. 
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PART 2 PRODUCTS - NOT USED 

PART 3 EXECUTION 

3.1 DEMONSTRATION - GENERAL 

A. Demonstrations conducted during system start-up do not qualify as demonstrations for the 
purposes of this section, unless approved in advance by Owner. 

B. Demonstration may be combined with Owner personnel training if applicable. 

C. Operating Equipment and Systems: Demonstrate operation in all modes, including start-up, 
shut-down, seasonal changeover, emergency conditions, and troubleshooting, and 
maintenance procedures, including scheduled and preventive maintenance. 

1. Perform demonstrations not less than two weeks prior to Substantial Completion. 

2. For equipment or systems requiring seasonal operation, perform demonstration for other 
season within six months. 

D. Non-Operating Products:  Demonstrate cleaning, scheduled and preventive maintenance, and 
repair procedures. 

1. Perform demonstrations not less than two weeks prior to Substantial Completion. 

3.2 TRAINING - GENERAL 

A. Conduct training on-site unless otherwise indicated. 

B. Training schedule will be subject to availability of Owner's personnel to be trained; re-schedule 
training sessions as required by Owner; once schedule has been approved by Owner failure to 
conduct sessions according to schedule will be cause for Owner to charge Contractor for 
personnel "show-up" time. 

C. Review of Facility Policy on Operation and Maintenance Data:  During training discuss: 

1. The location of the O&M manuals and procedures for use and preservation; backup 
copies. 

2. Typical contents and organization of all manuals, including explanatory information, 
system narratives, and product specific information. 

3. Typical uses of the O&M manuals. 

D. Product- and System-Specific Training: 

1. Review the applicable O&M manuals. 

2. For systems, provide an overview of system operation, design parameters and 
constraints, and operational strategies. 

3. Review instructions for proper operation in all modes, including start-up, shut-down, 
seasonal changeover and emergency procedures, and for maintenance, including 
preventative maintenance. 

4. Provide hands-on training on all operational modes possible and preventive maintenance. 

5. Emphasize safe and proper operating requirements; discuss relevant health and safety 
issues and emergency procedures. 

6. Discuss common troubleshooting problems and solutions. 

7. Discuss any peculiarities of equipment installation or operation. 

8. Discuss warranties and guarantees, including procedures necessary to avoid voiding 
coverage. 

9. Review recommended tools and spare parts inventory suggestions of manufacturers. 

10. Review spare parts and tools required to be furnished by Contractor. 

11. Review spare parts suppliers and sources and procurement procedures. 

E. Be prepared to answer questions raised by training attendees; if unable to answer during 
training session, provide written response within three days. 

END OF SECTION 
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SECTION 220517 - 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. Stack-sleeve fittings. 

3. Sleeve-seal systems. 

4. Sleeve-seal fittings. 

5. 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. 
 

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. 
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2.2 STACK-SLEEVE FITTINGS 
 

A. Manufacturers: Subject to compliance with requirements, provide products by one of the 

following available manufacturers offering products that may be incorporated into the Work 

include, but are not limited to, the following: 
 

B. Basis-of-Design Product: Subject to compliance with requirements, provide product indicated 

on Drawings or comparable product by one of the following: 
 

1. Smith, Jay R. Mfg. Co. 

2. Zurn Specification Drainage Operation; Zurn Plumbing Products Group. 
 

C. Description: Manufactured, cast-iron sleeve with integral clamping flange. Include clamping 

ring, bolts, and nuts for membrane flashing. 
 

1. Underdeck Clamp: Clamping ring with setscrews. 

 
 

2.3 SLEEVE-SEAL SYSTEMS 
 

A. Manufacturers: Subject to compliance with requirements, provide products by one of the 

following available manufacturers offering products that may be incorporated into the Work 

include, but are not limited to, the following: 
 

B. Basis-of-Design Product: Subject to compliance with requirements, provide product indicated 

on Drawings or comparable product by one of the following: 
 

1. Advance Products & Systems, Inc. 

2. CALPICO, Inc. 
3. Metraflex Company (The). 

4. Pipeline Seal and Insulator, Inc. 

5. Proco Products, Inc. 
 

C. 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: Carbon steel. 

3. Connecting Bolts and Nuts: Carbon steel, with corrosion-resistant coating of length 

required to secure pressure plates to sealing elements. 

 
 

2.4 SLEEVE-SEAL FITTINGS 
 

A. Manufacturers: Subject to compliance with requirements, provide products by one of the 

following available manufacturers offering products that may be incorporated into the Work 

include, but are not limited to, the following: 
 

B. Basis-of-Design Product: Subject to compliance with requirements, provide product indicated 

on Drawings or comparable product by one of the following: 

http://www.specagent.com/LookUp/?ulid=1676&amp;mf=04&amp;src=wd
http://www.specagent.com/LookUp/?uid=123456807996&amp;mf=04&amp;src=wd
http://www.specagent.com/LookUp/?uid=123456821050&amp;mf=04&amp;src=wd
http://www.specagent.com/LookUp/?ulid=1677&amp;mf=04&amp;src=wd
http://www.specagent.com/LookUp/?uid=123456807997&amp;mf=04&amp;src=wd
http://www.specagent.com/LookUp/?uid=123456807998&amp;mf=04&amp;src=wd
http://www.specagent.com/LookUp/?uid=123456807999&amp;mf=04&amp;src=wd
http://www.specagent.com/LookUp/?uid=123456808000&amp;mf=04&amp;src=wd
http://www.specagent.com/LookUp/?uid=123456808001&amp;mf=04&amp;src=wd
http://www.specagent.com/LookUp/?ulid=1678&amp;mf=04&amp;src=wd
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1. Presealed Systems. 
 

C. 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. 

 
 

2.5 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. 
 

1. Sleeves are not required for core-drilled holes. 
 

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 (50 mm) 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. Install sleeves that are large enough to provide 1/4-inch (6.4-mm) annular clear space 

between sleeve and pipe or pipe insulation. 

3. 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 079200 "Joint Sealants." 

http://www.specagent.com/LookUp/?uid=123456808002&amp;mf=04&amp;src=wd
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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 078413 "Penetration Firestopping." 

 
 

3.2 STACK-SLEEVE-FITTING    INSTALLATION 
 

A. Install stack-sleeve fittings in new slabs as slabs are constructed. 
 

1. Install fittings that are large enough to provide 1/4-inch (6.4-mm) annular clear space 

between sleeve and pipe or pipe insulation. 

2. Secure flashing between clamping flanges for pipes penetrating floors with membrane 

waterproofing. Comply with requirements for flashing specified  in  Section 076200 "Sheet 

Metal Flashing and Trim." 

3. Install section of cast-iron soil pipe to extend sleeve to 2 inches (50 mm) above finished 

floor level. 

4. Extend cast-iron sleeve fittings below floor slab as required to secure clamping ring if 

ring is specified. 

5. Using grout, seal the space around outside of stack-sleeve fittings. 
 

B. Fire-Barrier Penetrations:  Maintain indicated fire rating of floors at pipe penetrations.  Seal 

pipe penetrations with firestop materials.  Comply with requirements for firestopping specified 

in Section 078413 "Penetration Firestopping." 

 
 

3.3 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. 

 
 

3.4 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. 

 
 

3.5 SLEEVE AND SLEEVE-SEAL SCHEDULE 
 

A. Use sleeves and sleeve seals for the following piping-penetration applications: 
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1. Exterior Concrete Walls above Grade: 
 

a. Piping Smaller Than NPS 6 (DN 150): Galvanized-steel-pipe sleeves. 

b. Piping NPS 6 (DN 150) and Larger: Galvanized-steel wall sleeves. 
 

2. Exterior Concrete Walls below Grade: 
 

a. Piping Smaller Than NPS 6 (DN 150):  Galvanized-steel wall sleeves with sleeve- 

seal system. 
 

1) Select sleeve size to allow for 1-inch (25-mm) annular clear space between 

piping and sleeve for installing sleeve-seal system. 
 

b. Piping NPS 6 (DN 150) and Larger:   Galvanized-steel wall sleeves with sleeve- 

seal system. 
 

1) Select sleeve size to allow for 1-inch (25-mm) annular clear space between 

piping and sleeve for installing sleeve-seal system. 
 

3. Concrete Slabs-on-Grade: 
 

a. Piping Smaller Than NPS 6 (DN 150) Galvanized-steel wall sleeves with sleeve- 

seal system. 
 

1) Select sleeve size to allow for 1-inch (25-mm) annular clear space between 

piping and sleeve for installing sleeve-seal system. 
 

b. Piping NPS 6 (DN 150) and Larger:   Galvanized-steel wall sleeves with sleeve- 

seal system. 
 

1) Select sleeve size to allow for 1-inch (25-mm) annular clear space between 

piping and sleeve for installing sleeve-seal system. 
 

4. Concrete Slabs above Grade: 
 

a. Piping Smaller Than NPS 6 (DN 150): Galvanized-steel-pipe sleeves. 

b. Piping NPS 6 (DN 150) and Larger: Galvanized-steel-pipe sleeves. 
 

5. Interior Partitions: 
 

a. Piping Smaller Than NPS 6 (DN 150): Galvanized-steel-pipe sleeves. 

b. Piping NPS 6 (DN 150) and Larger: Galvanized-steel-sheet sleeves. 

END OF SECTION 220517 
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SECTION 220719 - 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 piping. 

3. Supplies and drains for handicap-accessible lavatories and sinks. 

 
 

1.3 ACTION SUBMITTALS 
 

A. Product Data:  For each type of product indicated.  Include thermal conductivity, water-vapor 

permeance thickness, and jackets (both factory- and field-applied, if any). 
 

B. Shop Drawings: Include plans, elevations, sections, details, and attachments to other work. 
 

1. Detail application of protective shields, saddles, and inserts at hangers for each type of 

insulation and hanger. 

2. Detail attachment and covering of heat tracing inside insulation. 

3. Detail insulation application at pipe expansion joints for each type of insulation. 

4. Detail insulation application at elbows, fittings, flanges, valves, and specialties for each 

type of insulation. 

5. Detail removable insulation at piping specialties, equipment connections, and access 

panels. 

6. Detail application of field-applied jackets. 

7. Detail application at linkages of control devices. 
 

C. Samples:  For each type of insulation and jacket indicated.  Identify each Sample, describing 

product and intended use. Sample sizes are as follows: 
 

1. Preformed Pipe Insulation Materials: 12 inches (300 mm) long by NPS 2 (DN 50). 

2. Jacket Materials for Pipe: 12 inches (300 mm) long by NPS 2 (DN 50). 

3. Sheet Jacket Materials: 12 inches (300 mm) square. 

4. Manufacturer's Color Charts:  For products where color is specified, show the full range 

of colors available for each type of finish material. 
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1.4 INFORMATIONAL SUBMITTALS 
 

A. Qualification Data: For qualified Installer. 
 

B. Material Test Reports: From a qualified testing agency acceptable to authorities having 

jurisdiction indicating, interpreting, and certifying test results for compliance of insulation 

materials, sealers, attachments, cements, and jackets, with requirements indicated. Include 

dates of tests and test methods employed. 
 

C. Field quality-control reports. 

 
 

1.5 QUALITY ASSURANCE 
 

A. Installer Qualifications: Skilled mechanics who have successfully completed an apprenticeship 

program or another craft training program certified by the Department of Labor, Bureau of 

Apprenticeship and Training. 
 

B. Surface-Burning Characteristics: For insulation and related materials, as determined by testing 

identical products according to ASTM E 84 by a testing agency acceptable to authorities having 

jurisdiction. Factory label insulation and jacket 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. 
 

C. Comply with the following applicable standards and other requirements specified for 

miscellaneous components: 
 

1. Supply and Drain Protective Shielding Guards: ICC A117.1. 

 
 

1.6 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. 

 
 

1.7 COORDINATION 
 

A. Coordinate sizes and locations of supports, hangers, and insulation shields  specified  in Section 

220529 "Hangers and Supports for Plumbing Piping and Equipment." 
 

B. Coordinate clearance requirements with piping Installer for piping insulation  application. Before 

preparing piping Shop Drawings, establish and maintain clearance requirements for 

installation of insulation and field-applied jackets and finishes and for space required for 

maintenance. 
 

C. Coordinate installation and testing of heat tracing. 
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1.8 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," "Indoor Piping Insulation 

Schedule," "Outdoor, Aboveground Piping Insulation Schedule," and "Outdoor, Underground 

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. Flexible Elastomeric Insulation: Closed-cell, sponge- or expanded-rubber materials. Comply 

with ASTM C 534, Type I for tubular materials. 
 

1. Products: Subject to compliance with requirements, provide the following rovide one of 

the following available products that may be incorporated into the Work include, but are 

not limited to, the following: 
 

a. Aeroflex USA, Inc.; Aerocel. 

b. Armacell LLC; AP Armaflex. 

c. K-Flex USA; Insul-Lock, Insul-Tube, and K-FLEX LS. 
 

E. Mineral-Fiber, Preformed Pipe Insulation: 
 

1. Products: Subject to compliance with requirements, provide the following provide one of 

the following available products that may be incorporated into the Work include, but are 

not limited to, 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  (454  Deg C)  Materials: Mineral  or  glass  fibers  bonded  with  a 

thermosetting resin. Comply  with  ASTM C 547,  Type I,  Grade A,  without  factory- 
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applied jacket.   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, provide the following provide one of 

the following 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, provide the following provide one of 

the following 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. 
 

 

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. Flexible Elastomeric and Polyolefin Adhesive: Comply with MIL-A-24179A, Type II, Class I. 
 

1. Products: Subject to compliance with requirements, provide the following provide one of 

the following available products that may be incorporated into the Work include, but are 

not limited to, the following: 
 

a. Aeroflex USA, Inc.; Aeroseal. 

b. Armacell LLC; Armaflex 520 Adhesive. 
c. Foster Brand, Specialty Construction Brands, Inc., a business of H. B. Fuller  

Company; 85-75. 

d. K-Flex USA; R-373 Contact Adhesive. 
 

2. For indoor applications, adhesive shall have a VOC content of 50 g/L or less when 

calculated according to 40 CFR 59, Subpart D (EPA Method 24). 

3. Adhesive 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." 
 

C. Mineral-Fiber Adhesive: Comply with MIL-A-3316C, Class 2, Grade A. 
 

1. Products: Subject to compliance with requirements, provide the following provide one of 

the following available products that may be incorporated into the Work include, but are 

not limited to, the following: 
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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. 
 

2. For indoor applications, adhesive shall have a VOC content of 80 g/L or less when 

calculated according to 40 CFR 59, Subpart D (EPA Method 24). 

3. Adhesive 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." 
 

D. 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, provide the following[provide one of 

the following 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. 
 

2. For indoor applications, adhesive shall have a VOC content of 50 g/L or less when 

calculated according to 40 CFR 59, Subpart D (EPA Method 24). 

3. Adhesive 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." 

 
 

2.4 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, provide the following provide one of 

the following 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. 
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2. Water-Vapor Permeance:  ASTM E 96/E 96M, Procedure B, 0.013 perm (0.009 metric 

perm) at 43-mil (1.09-mm) dry film thickness. 

3. Service Temperature Range: Minus 20 to plus 180 deg F (Minus 29 to plus 82 deg C). 

4. Solids Content: ASTM D 1644, 58 percent by volume and 70 percent by weight. 

5. Color: White. 

 
 

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. 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. 

3. FSK  Jacket: Aluminum-foil,  fiberglass-reinforced  scrim  with  kraft-paper  backing; 

complying with ASTM C 1136, Type II. 

 
 

2.6 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, provide the following provide one of 

the following 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 (75 mm). 

3. Thickness: 11.5 mils (0.29 mm). 

4. Adhesion: 90 ounces force/inch (1.0 N/mm) in width. 

5. Elongation: 2 percent. 

6. Tensile Strength: 40 lbf/inch (7.2 N/mm) in width. 

7. ASJ Tape Disks and Squares: Precut disks or squares of ASJ tape. 

 
 

2.7 PROTECTIVE SHIELDING GUARDS 
 

A. Protective Shielding Pipe Covers: 
 

1. Manufacturers: Subject to compliance with requirements, provide products by the 

following provide products by one of the following available manufacturers offering 

products that may be incorporated into the Work include, but are not limited to, the 

following: 

a. McGuire Manufacturing. 
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b. Plumberex. 

c. Truebro; a brand of IPS Corporation. 

d. Zurn Industries, LLC; Tubular Brass Plumbing Products Operation. 
 

2. Description: Manufactured plastic wraps for covering plumbing fixture hot-water supply 

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, provide products by the 

following provide products by one of the following available manufacturers offering 

products that may be incorporated into the Work include, but are not limited to, the 

following: 
 

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. 
 

B. Coordinate  insulation  installation  with  the  trade  installing  heat  tracing. Comply  with 

requirements for heat tracing that apply to insulation. 
 

C. Mix insulating cements with clean potable water; if insulating cements are to be in contact with 

stainless-steel surfaces, use demineralized water. 

 
 

3.3 GENERAL INSTALLATION REQUIREMENTS 
 

A. Install insulation materials, accessories, and finishes with smooth, straight, and even surfaces; 

free of voids throughout the length of piping including fittings, valves, and specialties. 
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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. 
 

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- (75-mm-) wide strips, of same material as 

insulation jacket. Secure strips with adhesive and outward clinching staples along both 

edges of strip, spaced 4 inches (100 mm) o.c. 

3. Overlap jacket longitudinal seams at least 1-1/2 inches (38 mm). 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 (50 mm)] [4 inches 

(100 mm)] 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. 
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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. 
 

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 (100 mm) 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. For applications requiring indoor and outdoor insulation, 

install insulation for outdoor applications tightly joined to indoor insulation ends. Seal 

joint with joint sealant. 

3. Extend jacket of outdoor insulation outside roof flashing at least 2 inches (50 mm) below 

top of roof flashing. 

4. Seal jacket to roof flashing with flashing sealant. 
 

B. Insulation Installation at Underground Exterior Wall Penetrations: Terminate insulation flush 

with sleeve seal. Seal terminations with flashing sealant. 
 

C. Insulation Installation  at Aboveground  Exterior Wall Penetrations: Install insulation 

continuously through wall penetrations. 
 

1. Seal penetrations with flashing sealant. 

2. For applications requiring only indoor insulation, terminate insulation inside wall surface 

and seal with joint sealant. For applications requiring indoor and outdoor insulation, 

install insulation for outdoor applications tightly joined to indoor insulation ends. Seal 

joint with joint sealant. 

3. Extend jacket of outdoor insulation outside wall flashing and overlap wall flashing at 

least 2 inches (50 mm). 

4. Seal jacket to wall flashing with flashing sealant. 
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D. Insulation Installation at Interior Wall and Partition Penetrations (That Are Not Fire Rated): 

Install insulation continuously through walls and partitions. 
 

E. Insulation  Installation  at  Fire-Rated  Wall  and  Partition  Penetrations: Install  insulation 

continuously through penetrations of fire-rated walls and partitions. 
 

1. Comply with requirements in Section 078413 "Penetration Firestopping" for firestopping 

and fire-resistive joint sealers. 
 

F. Insulation Installation at Floor Penetrations: 
 

1. Pipe: Install insulation continuously through floor penetrations. 

2. Seal penetrations through  fire-rated assemblies. Comply   with  requirements  in Section 

078413 "Penetration Firestopping." 

 
 

3.5 GENERAL PIPE INSULATION INSTALLATION 
 

A. Requirements in this article generally apply to all insulation materials except where more 

specific requirements are specified in various pipe insulation material installation articles. 
 

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 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. 
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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 (50 mm) over 

adjacent pipe insulation on each side of valve. Fill space between flange or union cover 

and 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 FLEXIBLE ELASTOMERIC INSULATION 
 

A. Seal longitudinal seams and end joints with manufacturer's recommended adhesive to eliminate 

openings in insulation that allow passage of air to surface being insulated. 
 

B. Insulation Installation on Pipe Flanges: 
 

1. Install pipe insulation to outer diameter of pipe flange. 

2. Make width of insulation section same as overall width of flange and bolts, plus twice the 

thickness of pipe insulation. 
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3. Fill voids between inner circumference of flange insulation and outer circumference of 

adjacent straight pipe segments with cut sections of sheet insulation of same thickness as 

pipe insulation. 

4. Secure insulation to flanges and seal seams with manufacturer's recommended adhesive 

to eliminate openings in insulation that allow passage of air to surface being insulated. 
 

C. Insulation Installation on Pipe Fittings and Elbows: 
 

1. Install mitered sections of pipe insulation. 

2. Secure insulation materials and seal seams with manufacturer's recommended adhesive to 

eliminate openings in insulation that allow passage of air to surface being insulated. 
 

D. Insulation Installation on Valves and Pipe Specialties: 
 

1. Install preformed valve covers manufactured of same material as pipe insulation when 

available. 

2. When preformed valve covers are not available, install cut sections of pipe and sheet 

insulation to valve body. Arrange insulation to permit access to packing and to allow 

valve operation without disturbing insulation. 

3. Install insulation to flanges as specified for flange insulation application. 
4. Secure insulation to valves and specialties and seal seams with manufacturer's 

recommended adhesive to eliminate openings in insulation that allow passage of air to 

surface being insulated. 

 
 

3.7 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 (150 mm) 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 (25 mm), and seal joints with flashing sealant. 
 

C. Insulation Installation on Pipe Fittings and Elbows: 
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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. 

 
 

3.8 FINISHES 
 

A. Insulation with ASJ, Glass-Cloth, or Other Paintable Jacket Material: Paint jacket with paint 

system identified below  and as   specified  in  Section 099113  "Exterior  Painting"  and Section 

099123 "Interior Painting." 
 

1. Flat Acrylic Finish: Two finish coats over a primer that is compatible with jacket 

material and finish coat paint. Add fungicidal agent to render fabric mildew proof. 
 

a. Finish Coat Material: Interior, flat, latex-emulsion size. 
 

B. Flexible Elastomeric Thermal Insulation: After adhesive has fully cured, apply two coats of 

insulation manufacturer's recommended protective coating. 
 

C. Color: Final color as selected by Architect. Vary first and second coats to allow visual 

inspection of the completed Work. 
 

D. Do not field paint aluminum or stainless-steel jackets. 

 
 

3.9 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. 
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3.10 INDOOR PIPING INSULATION SCHEDULE 
 

A. Domestic Cold Water: 
 

1. NPS 1 (DN 25) and Smaller: Insulation shall be one of the following: 

a. Flexible Elastomeric: 1 inch (25 mm) thick. 

b. Mineral-Fiber, Preformed Pipe Insulation, Type I: 1 inch (25 mm) thick. 
 

2. NPS 1-1/4 (DN 32) and Larger: Insulation shall be one of the following: 

a. Flexible Elastomeric: 1 inch (25 mm) thick. 

b. Mineral-Fiber, Preformed Pipe Insulation, Type I: 1 inch (25 mm) thick. 
 

B. Domestic Hot and Recirculated Hot Water: 
 

1. NPS 1-1/4 (DN 32) and Smaller: Insulation shall be one of the following: 

a. Flexible Elastomeric: 1 inch (25 mm) thick. 

b. Mineral-Fiber, Preformed Pipe Insulation, Type I: 1 inch (25 mm) thick. 
 

2. NPS 1-1/2 (DN 40) and Larger: Insulation shall be one of the following: 

a. Flexible Elastomeric: 1 inch (25 mm) thick. 

b. Mineral-Fiber, Preformed Pipe Insulation, Type I: 1 inch (25 mm) thick. 
 

C. Floor Drains, Traps, and Sanitary Drain Piping within 10 Feet (3 m) of Drain Receiving 

Condensate and Equipment Drain Water below 60 Deg F (16 Deg C): 
 

1. All Pipe Sizes: Insulation shall be one of the following: 

a. Flexible Elastomeric: 1 inch (25 mm) thick. 

b. Mineral-Fiber, Preformed Pipe Insulation, Type I: 1 inch (25 mm) thick. 

END OF SECTION 220719 
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SECTION 221116 - 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. 

2. Encasement for piping. 

 
 

1.3 ACTION SUBMITTALS 
 

A. Product Data: For transition fittings and dielectric fittings. 

 
 

1.4 INFORMATIONAL SUBMITTALS 
 

A. System purging and disinfecting activities report. 
 

B. Field quality-control reports. 

 
 

1.5 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 Architect, Construction Manager, and Owner no fewer than two days in advance 

of proposed interruption of water service. 

2. Do not interrupt water service without Architect's and Construction Manager'swritten 

permission. 
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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.  Plastic piping 

components shall be marked with "NSF-pw." 

 
 

2.2 COPPER TUBE AND FITTINGS 
 

A. Hard Copper Tube: ASTM B 88, Type L (ASTM B 88M, Type B) water tube, drawn temper. 
 

B. Soft Copper Tube: ASTM B 88, Type K (ASTM B 88M, Type A) water tube, annealed temper. 
 

C. Cast-Copper, Solder-Joint Fittings: ASME B16.18, pressure fittings. 
 

D. Wrought-Copper, Solder-Joint Fittings: ASME B16.22, wrought-copper pressure fittings. 
 

E. Bronze Flanges: ASME B16.24, Class 150, with solder-joint ends. 
 

F. 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. 

 

G. Copper Pressure-Seal-Joint Fittings: 
 

1. Manufacturers: Subject to compliance with requirements, provide products by the 

following provide products by one of the following available manufacturers offering 

products that may be incorporated into the Work include, but are not limited to, the 

following: 

2. Basis-of-Design Product: Subject to compliance with requirements, provide product 

indicated on Drawings or comparable product by one of the following: 
 

a. Elkhart Products Corporation. 

b. NIBCO Inc. 

c. Viega. 
 

3. Fittings for NPS 2 (DN 50) and Smaller:  Wrought-copper fitting with EPDM-rubber, O- 

ring seal in each end. 

4. Fittings for NPS 2-1/2 to NPS 4 (DN 65 to DN 100):   Cast-bronze or wrought-copper 

fitting with EPDM-rubber, O-ring seal in each end. 
 

5. ` ASTM B 75 (ASTM B 75M) copper tube or ASTM B 584 bronze castings. 

6. Mechanical Couplings for Grooved-End Copper Tubing: 

http://www.specagent.com/LookUp/?ulid=1983&amp;mf=04&amp;src=wd
http://www.specagent.com/LookUp/?uid=123456808650&amp;mf=04&amp;src=wd
http://www.specagent.com/LookUp/?uid=123456808716&amp;mf=04&amp;src=wd
http://www.specagent.com/LookUp/?uid=123456808717&amp;mf=04&amp;src=wd


Heritage Park Restroom Building Stewart Engineering & Construction 

DOMESTIC WATER PIPING 221116 - 3 

 

 

 
 

a. Copper-tube dimensions and design similar to AWWA C606. 

b. Ferrous housing sections. 

c. EPDM-rubber gaskets suitable for hot and cold water. 

d. Bolts and nuts. 

e. Minimum Pressure Rating: 300 psig (2070 kPa). 

 
 

2.3 PIPING JOINING MATERIALS 
 

A. Solder Filler Metals: ASTM B 32, lead-free alloys. 
 

B. Flux: ASTM B 813, water flushable. 
 

C. Brazing Filler Metals:  AWS A5.8/A5.8M, BCuP Series, copper-phosphorus alloys for general- 

duty brazing unless otherwise indicated. 

 
 

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. 

 
 

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, provide products by one of the 

following available manufacturers offering products that may be incorporated into the 

Work include, but are not limited to, the following: 

2. Basis-of-Design Product: Subject to compliance with requirements, provide product 

indicated on Drawings or comparable product by one of the following: 
 

a. Capitol Manufacturing Company; member of the Phoenix Forge Group. 

b. Central Plastics Company. 

c. Watts; a division of Watts Water Technologies, Inc. 

d. Wilkins; a Zurn company. 
 

3. Standard: ASSE 1079. 

4. Pressure Rating: 125 psig (860 kPa) minimum at 180 deg F (82 deg C). 

5. End Connections: Solder-joint copper alloy and threaded ferrous. 

http://www.specagent.com/LookUp/?ulid=1995&amp;mf=04&amp;src=wd
http://www.specagent.com/LookUp/?uid=123456823037&amp;mf=04&amp;src=wd
http://www.specagent.com/LookUp/?uid=123456808743&amp;mf=04&amp;src=wd
http://www.specagent.com/LookUp/?uid=123456823041&amp;mf=04&amp;src=wd
http://www.specagent.com/LookUp/?uid=123456823043&amp;mf=04&amp;src=wd
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C. Dielectric Flanges: 
 

1. Manufacturers: Subject to compliance with requirements, provide products by one of the 

following available manufacturers offering products that may be incorporated into the 

Work include, but are not limited to, the following: 

2. Basis-of-Design Product: Subject to compliance with requirements, provide product 

indicated on Drawings or comparable product by one of the following: 
 

a. Capitol Manufacturing Company; member of the Phoenix Forge Group. 

b. Central Plastics Company. 

c. Watts; a division of Watts Water Technologies, Inc. 

d. Wilkins; a Zurn company. 
 

3. Standard: ASSE 1079. 

4. Factory-fabricated, bolted, companion-flange assembly. 

5. Pressure Rating: 125 psig (860 kPa) minimum at 180 deg F (82 deg C). 

6. End Connections:  Solder-joint copper alloy and threaded ferrous; threaded solder-joint 

copper alloy and threaded ferrous. 

 
 

PART 3 - EXECUTION 

 
 

3.1 EARTHWORK 
 

A. Comply with requirements in Section 312000 "Earth Moving" 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 ductile-iron piping under building slab with restrained joints according to AWWA C600 

and AWWA M41. 
 

D. Install underground  copper  tube  in  PE  encasement  according  to  ASTM A 674  or AWWA 

C105/A21.5. 
 

E. 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 220519 "Meters and Gages for Plumbing Piping" and with requirements for 

drain valves and strainers in Section 221119 "Domestic Water Piping Specialties." 
 

F. Install shutoff valve immediately upstream of each dielectric fitting. 

http://www.specagent.com/LookUp/?ulid=1997&amp;mf=04&amp;src=wd
http://www.specagent.com/LookUp/?uid=123456823047&amp;mf=04&amp;src=wd
http://www.specagent.com/LookUp/?uid=123456808749&amp;mf=04&amp;src=wd
http://www.specagent.com/LookUp/?uid=123456823048&amp;mf=04&amp;src=wd
http://www.specagent.com/LookUp/?uid=123456823051&amp;mf=04&amp;src=wd
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G. Install water-pressure-reducing valves downstream from shutoff valves. Comply with 

requirements for pressure-reducing valves in Section 221119 "Domestic Water Piping 

Specialties." 
 

H. Install domestic water piping level without pitch and plumb. 
 

I. Rough-in domestic water piping for water-meter installation according to utility company's 

requirements. 
 

J. Install seismic restraints on piping. Comply with requirements for seismic-restraint devices in 

Section 220548 "Vibration and Seismic Controls for Plumbing Piping and Equipment." 
 

K. Install piping concealed from view and protected from physical contact by building occupants 

unless otherwise indicated and except in equipment rooms and service areas. 
 

L. 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. 
 

M. Install piping above accessible ceilings to allow sufficient space for ceiling panel removal, and 

coordinate with other services occupying that space. 
 

N. Install piping to permit valve servicing. 
 

O. 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. 
 

P. Install piping free of sags and bends. 
 

Q. Install fittings for changes in direction and branch connections. 
 

R. Install PEX piping with loop at each change of direction of more than 90 degrees. 
 

S. Install unions in copper tubing at final connection to each piece of equipment, machine, and 

specialty. 
 

T. Install pressure gages on suction and discharge piping for each plumbing pump and packaged 

booster pump. Comply with requirements for pressure gages in Section 220519 "Meters and 

Gages for Plumbing Piping." 
 

U. Install thermostats in hot-water circulation piping. Comply with requirements for thermostats in 

Section 221123 "Domestic Water Pumps." 
 

V. Install sleeves for piping penetrations of walls, ceilings, and floors. Comply with requirements 

for sleeves specified in Section 220517 "Sleeves and Sleeve Seals for Plumbing Piping." 
 

W. Install sleeve seals for piping penetrations of concrete walls and slabs. Comply with 

requirements for sleeve seals specified in Section 220517 "Sleeves and Sleeve Seals for 

Plumbing Piping." 
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X. Install escutcheons for piping penetrations of walls, ceilings, and floors. Comply with 

requirements for escutcheons specified in Section 220518 "Escutcheons for Plumbing Piping." 

 
 

3.3 JOINT CONSTRUCTION 
 

A. Ream ends of pipes and tubes and remove burrs. Bevel plain ends of steel pipe. 
 

B. Remove scale, slag, dirt, and debris from inside and outside of pipes, tubes, and fittings before 

assembly. 
 

C. Threaded Joints: Thread pipe with tapered pipe threads according to ASME B1.20.1. Cut 

threads full and clean using sharp dies. Ream threaded pipe ends to remove burrs and restore 

full ID. Join pipe fittings and valves as follows: 
 

1. Apply appropriate tape or thread compound to external pipe threads. 

2. Damaged Threads:   Do not use pipe or pipe fittings with threads that are corroded or 

damaged. 
 

D. Brazed Joints for Copper Tubing: Comply with CDA's "Copper Tube Handbook," "Brazed 

Joints" chapter. 
 

E. Soldered Joints for Copper Tubing: Apply ASTM 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." 
 

F. Pressure-Sealed Joints for Copper Tubing: Join copper tube and pressure-seal fittings with tools 

recommended by fitting manufacturer. 
 

G. Push-on Joints for Copper Tubing: Clean end of tube. Measure insertion depth with 

manufacturer's depth gage. Join copper tube and push-on-joint fittings by inserting tube to 

measured depth. 
 

H. Joint Construction for Solvent-Cemented Plastic Piping: 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. Apply primer. 

2. CPVC Piping: Join according to ASTM D 2846/D 2846M Appendix. 

3. PVC Piping: Join according to ASTM D 2855. 
 

I. Joints for PEX Piping: Join according to ASTM F 1807. 
 

J. 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: 
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1. Fittings for NPS 1-1/2 (DN 40) and Smaller: Fitting-type coupling. 

2. Fittings for NPS 2 (DN 50) and Larger: Sleeve-type coupling. 
 

C. Transition  Fittings  in  Aboveground  Domestic  Water  Piping  NPS 2  (DN 50)  and  Smaller: 

Plastic-to-metal transition fittings or unions. 

 
 

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 (DN 50) and Smaller: Use dielectric couplings 

 
 

3.6 HANGER AND SUPPORT INSTALLATION 
 

A. Comply  with  requirements  for  seismic-restraint  devices  in  Section 220548  "Vibration  and 

Seismic Controls for Plumbing Piping and Equipment." 
 

B. Comply with requirements for pipe hanger, support products, and installation in Section 220529 

"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 (30 m) and Less: MSS Type 1, adjustable, steel clevis hangers. 

b. Longer Than 100 Feet (30 m): MSS Type 43, adjustable roller hangers. 

c. Longer Than 100 Feet (30 m) if Indicated: MSS Type 49, spring cushion rolls. 
 

3. Multiple, Straight, Horizontal Piping Runs 100 Feet (30 m) or Longer:  MSS Type 44, 

pipe rolls. Support pipe rolls on trapeze. 

4. Base of Vertical Piping: MSS Type 52, spring hangers. 
 

C. Support vertical piping and tubing at base and at each floor. 
 

D. Rod diameter may be reduced one size for double-rod hangers, to a minimum of 3/8 inch (10 

mm). 
 

E. Install hangers for copper tubing with the following maximum horizontal spacing and minimum 

rod diameters: 
 

1. NPS 3/4 (DN 20) and Smaller: 60 inches (1500 mm) with 3/8-inch (10-mm) rod. 
2. NPS 1 and NPS 1-1/4 (DN 25 and DN 32):  72 inches (1800 mm) with 3/8-inch (10-mm) 

rod. 

3. NPS 1-1/2 and NPS 2 (DN 40 and DN 50):  96 inches (2400 mm) with 3/8-inch (10-mm) 

rod. 

4. NPS 2-1/2 (DN 65): 108 inches (2700 mm) with 1/2-inch (13-mm) rod. 

5. NPS 3 to NPS 5 (DN 80 to DN 125): 10 feet (3 m) with 1/2-inch (13-mm) rod. 

6. NPS 6 (DN 150): 10 feet (3 m) with 5/8-inch (16-mm) rod. 
7. NPS 8 (DN 200): 10 feet (3 m) with 3/4-inch (19-mm) rod. 
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F. Install supports for vertical copper tubing every 10 feet (3 m). 
 

G. Install vinyl-coated hangers for PEX piping with the following maximum horizontal spacing 

and minimum rod diameters: 
 

1. NPS 1 (DN 25) and Smaller: 32 inches (815 mm) with 3/8-inch (10-mm) rod. 
 

H. Install hangers for vertical PEX piping every 48 inches (1200 mm). 
 

I. 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. Equipment: Cold- and hot-water-supply piping as indicated, but not smaller than 

equipment connections. Provide shutoff valve and union for each connection. Use 

flanges instead of unions for NPS 2-1/2 (DN 65) and larger. 

 
 

3.8 IDENTIFICATION 
 

A. Identify  system  components. Comply  with  requirements  for  identification  materials  and 

installation in Section 220553 "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: 
 

1. Piping Inspections: 
 

a. Do not enclose, cover, or put piping into operation until it has been inspected and 

approved by authorities having jurisdiction. 
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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 (345 kPa)  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. Open throttling valves to proper setting. 

4. Adjust balancing valves in hot-water-circulation return piping to provide adequate flow. 
 

a. Manually adjust ball-type balancing valves in hot-water-circulation return piping 

to provide hot-water flow in each branch. 

b. Adjust calibrated balancing valves to flows indicated. 
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5. Remove plugs used during testing of piping and for temporary sealing of piping during 

installation. 

6. Remove and clean strainer screens. Close drain valves and replace drain plugs. 

7. Remove filter cartridges from housings and verify that cartridges are as specified for 

application where used and are clean and ready for use. 

8. Check plumbing specialties and verify proper settings, adjustments, and operation. 
 
 

3.11 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 

(50 mg/L) 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 (200 mg/L) of chlorine. Isolate and allow to stand for three hours. 
 

c. Flush system with clean, potable water until no chlorine is in water coming from 

system after the standing time. 

d. Repeat procedures if biological examination shows contamination. 

e. Submit water samples in sterile bottles to authorities having jurisdiction. 
 

B. Clean non-potable domestic water piping as follows: 
 

1. Purge new piping and parts of existing piping that have been altered, extended, or 

repaired before using. 

2. Use purging procedures prescribed by authorities having jurisdiction or; if methods are 

not prescribed, follow procedures described below: 
 

a. Flush piping system with clean, potable water until dirty water does not appear at 

outlets. 

b. Submit water samples in sterile bottles to authorities having jurisdiction.  Repeat 

procedures if biological examination shows contamination. 
 

C. Prepare and submit reports of purging and disinfecting activities.   Include copies of water- 

sample approvals from authorities having jurisdiction. 
 

D. Clean interior of domestic water piping system. Remove dirt and debris as work progresses. 
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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. Fitting Option: Extruded-tee connections and brazed joints may be used on aboveground 

copper tubing. 
 

D. Under-building-slab, domestic water, building-service piping, NPS 3 (DN 80) and smaller shall 

be one of the following: 
 

1. Soft copper tube, ASTM B 88, Type L (ASTM B 88M, Type B); wrought-copper, solder- 

joint fittings; and brazed joints. 
 

E. Aboveground domestic water piping, NPS 2 (DN 50) and smaller, shall be one of the following: 

1. Hard  copper  tube,  ASTM B 88,  Type L  (ASTM B 88M,  Type B);  cast-  or  wrought- 

copper, solder-joint fittings; and brazed joints. 

2. Hard copper tube, ASTM B 88, Type L (ASTM B 88M, Type B); copper pressure-seal- 

joint fittings; and pressure-sealed joints. 
 

F. Aboveground domestic water piping, NPS 2-1/2 to NPS 4 (DN 65 to DN 100) shall be[ one of] 

the following: 
 

1. Hard  copper  tube,  ASTM B 88,  Type L  (ASTM B 88M,  Type B;  cast-  or  wrought- 

copper, solder-joint fittings; and brazed joints. 

2. Hard copper tube, ASTM B 88, Type L (ASTM B 88M, Type B); copper pressure-seal- 

joint fittings; and pressure-sealed 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 or gate valves for piping NPS 2 (DN 50) and smaller.   Use 

butterfly, ball, or gate valves with flanged ends for piping NPS 2-1/2 (DN 65) and larger. 

2. Hot-Water Circulation Piping, Balancing Duty: Calibrated balancing valves. 
3. Drain Duty: Hose-end drain valves. 

 

B. Use check valves to maintain correct direction of domestic water flow to and from equipment. 
 

C. Iron grooved-end valves may be used with grooved-end piping. 

END OF SECTION 221116 
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SECTION 221119 - DOMESTIC WATER PIPING SPECIALTIES 

PART 1 - GENERAL 

1.1 SUMMARY 
 

A. Section Includes: 
 

1. Vacuum breakers. 

2. Balancing valves. 

3. Temperature-actuated, water mixing valves. 

4. Hose bibbs. 

5. Wall hydrants. 

6. Drain valves. 

7. Water-hammer arresters. 
8. Trap-seal primer valves. 

 

B. Related Requirements: 
 

1. Section 220519 "Meters and Gages for Plumbing Piping" for thermometers, pressure 

gages, and flow meters in domestic water piping. 

2. Section 221116 "Domestic Water Piping" for water meters. 
3. Section 223200 "Domestic Water Filtration Equipment" for water filters in domestic 

water piping. 

4. Section 224300 "Medical Plumbing Fixtures" for thermostatic mixing valves for sitz 

baths, thermostatic mixing-valve assemblies for hydrotherapy equipment,  and  outlet 

boxes for dialysis equipment. 

5. Section 224500 "Emergency Plumbing Fixtures" for water tempering equipment. 
6. Section 224713 "Drinking Fountains" for water filters for water coolers. 

7. Section 224716 "Pressure Water Coolers" for water filters for water coolers. 

8. Section 224723 "Remote Water Coolers" for water filters for water coolers. 

 
 

1.2 ACTION SUBMITTALS 
 

A. Product Data: For each type of product. 

 
 

1.3 INFORMATIONAL SUBMITTALS 
 

A. Field quality-control reports. 

 
 

1.4 CLOSEOUT SUBMITTALS 
 

A. Operation and maintenance data. 
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PART 2 - PRODUCTS 

 
 

2.1 GENERAL REQUIREMENTS FOR PIPING SPECIALTIES 
 

A. Potable-water piping and components shall comply with NSF 61 and NSF 14. 

 
 

2.2 PERFORMANCE REQUIREMENTS 
 

A. Minimum Working Pressure for Domestic Water Piping Specialties:  125 psig (860 kPa) unless 

otherwise indicated. 

 
 

2.3 VACUUM BREAKERS 
 

A. Pipe-Applied, Atmospheric-Type Vacuum Breakers: 
 

1. Standard: ASSE 1001. 

2. Size: NPS 1/4 to NPS 3 (DN 8 to DN 80), as required to match connected piping. 

3. Body: Bronze. 

4. Inlet and Outlet Connections: Threaded. 

5. Finish: Rough bronze. 
 

B. Hose-Connection Vacuum Breakers: 
 

1. Standard: ASSE 1011. 

2. Body: Bronze, nonremovable, with manual drain. 

3. Outlet Connection: Garden-hose threaded complying with ASME B1.20.7. 

4. Finish: Rough bronze. 

 
 

2.4 BALANCING VALVES 
 

A. Memory-Stop Balancing Valves: 
 

1. Manufacturers: Subject to compliance with requirements, provide products by one of the 

following available manufacturers offering products that may be incorporated into the 

Work include, but are not limited to, the following: 

2. Basis-of-Design Product: Subject to compliance with requirements, provide product 

indicated on Drawings or comparable product by one of the following: 
 

a. Conbraco Industries, Inc. 

b. Crane Co.; Crane Valve Group; Crane Valves. 
c. Crane Co.; Crane Valve Group; Jenkins Valves. 

d. Crane Co.; Crane Valve Group; Stockham Div. 

e. Hammond Valve. 

f. Milwaukee Valve Company. 

g. NIBCO Inc. 

h. Red-White Valve Corp. 

http://www.specagent.com/LookUp/?ulid=3882&amp;mf=04&amp;src=wd
http://www.specagent.com/LookUp/?uid=123456805223&amp;mf=04&amp;src=wd
http://www.specagent.com/LookUp/?uid=123456820706&amp;mf=04&amp;src=wd
http://www.specagent.com/LookUp/?uid=123456820708&amp;mf=04&amp;src=wd
http://www.specagent.com/LookUp/?uid=123456820711&amp;mf=04&amp;src=wd
http://www.specagent.com/LookUp/?uid=123456805224&amp;mf=04&amp;src=wd
http://www.specagent.com/LookUp/?uid=123456805225&amp;mf=04&amp;src=wd
http://www.specagent.com/LookUp/?uid=123456805226&amp;mf=04&amp;src=wd
http://www.specagent.com/LookUp/?uid=123456805227&amp;mf=04&amp;src=wd
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3. Standard: MSS SP-110 for two-piece, copper-alloy ball valves. 

4. Pressure Rating: 400-psig (2760-kPa) minimum CWP. 

5. Size: NPS 2 (DN 50) or smaller. 

6. Body: Copper alloy. 

7. Port: Standard or full port. 

8. Ball: Chrome-plated brass. 
9. Seats and Seals: Replaceable. 

10. End Connections: Solder joint or threaded. 

11. Handle: Vinyl-covered steel with memory-setting device. 

 
 

2.5 TEMPERATURE-ACTUATED, WATER MIXING VALVES 
 

A. Water-Temperature Limiting Devices : 
 

1. Manufacturers: Subject to compliance with requirements, provide products by one of the 

following available manufacturers offering products that may be incorporated into the 

Work include, but are not limited to, the following: 

2. Basis-of-Design Product: Subject to compliance with requirements, provide product 

indicated on Drawings or comparable product by one of the following: 

a. Honeywell International Inc. 

b. Powers; a division of Watts Water Technologies, Inc. 

c. Symmons Industries, Inc. 

d. TACO Incorporated. 

e. Watts; a division of Watts Water Technologies, Inc.; Watts Regulator Company. 

f. Zurn Industries, LLC; Plumbing Products Group; Wilkins Water Control Products. 
 

3. Standard: ASSE 1017. 

4. Pressure Rating: 125 psig (860 kPa). 

5. Type: Thermostatically controlled, water mixing valve. 

6. Material: Bronze body with corrosion-resistant interior components. 

7. Connections: Threaded union inlets and outlet. 
8. Accessories:  Check stops on hot- and cold-water supplies, and adjustable, temperature- 

control handle. 

9. Tempered-Water Setting: 110 deg F. 

10. Tempered-Water Design Flow Rate: See plan detials 

11. Valve Finish: Chrome plated. 
 

B. Primary, Thermostatic, Water Mixing Valves : 
 

1. Manufacturers: Subject to compliance with requirements, provide products by one of the 

following available manufacturers offering products that may be incorporated into the 

Work include, but are not limited to, the following: 

2. Basis-of-Design Product: Subject to compliance with requirements, provide product 

indicated on Drawings or comparable product by one of the following: 
 

a. Armstrong International, Inc. 

b. Lawler Manufacturing Company, Inc. 

c. Leonard Valve Company. 

d. Powers; a division of Watts Water Technologies, Inc. 

e. Symmons Industries, Inc. 

http://www.specagent.com/LookUp/?ulid=3883&amp;mf=04&amp;src=wd
http://www.specagent.com/LookUp/?uid=123456820717&amp;mf=04&amp;src=wd
http://www.specagent.com/LookUp/?uid=123456820721&amp;mf=04&amp;src=wd
http://www.specagent.com/LookUp/?uid=123456805233&amp;mf=04&amp;src=wd
http://www.specagent.com/LookUp/?uid=123456805234&amp;mf=04&amp;src=wd
http://www.specagent.com/LookUp/?uid=123456820723&amp;mf=04&amp;src=wd
http://www.specagent.com/LookUp/?uid=123456820725&amp;mf=04&amp;src=wd
http://www.specagent.com/LookUp/?ulid=3884&amp;mf=04&amp;src=wd
http://www.specagent.com/LookUp/?uid=123456805235&amp;mf=04&amp;src=wd
http://www.specagent.com/LookUp/?uid=123456805236&amp;mf=04&amp;src=wd
http://www.specagent.com/LookUp/?uid=123456805237&amp;mf=04&amp;src=wd
http://www.specagent.com/LookUp/?uid=123456820727&amp;mf=04&amp;src=wd
http://www.specagent.com/LookUp/?uid=123456805238&amp;mf=04&amp;src=wd
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3. Standard: ASSE 1017. 

4. Pressure Rating: 125 psig (860 kPa)minimum unless otherwise indicated. 

5. Type: Exposed-mounted, thermostatically controlled, water mixing valve. 

6. Material: Bronze body with corrosion-resistant interior components. 

7. Connections: Threaded union inlets and outlet. 

8. Accessories:  Manual temperature control, check stops on hot- and cold-water supplies, 

and adjustable, temperature-control handle. 

9. Tempered-Water Setting: 110 deg F . 

10. Tempered-Water Design Flow Rate: See plan details 

11. Pressure Drop at Design Flow Rate: 10 psig . 

12. Valve Finish: Chrome plated. 
13. Piping Finish: Copper. 

 
 

2.6 STRAINERS FOR DOMESTIC WATER PIPING 

 
 

2.7 HOSE BIBBS 
 

A. Hose Bibbs (HB): 
 

1. Standard: ASME A112.18.1 for sediment faucets. 

2. Body Material: Bronze. 

3. Seat: Bronze, replaceable. 

4. Supply Connections: NPS 3/4 ( DN 20) threaded or solder-joint inlet. 

5. Outlet Connection: Garden-hose thread complying with ASME B1.20.7. 

6. Pressure Rating: 125 psig (860 kPa). 
7. Vacuum Breaker:  Integral, nonremovable, drainable, hose-connection vacuum breaker 

complying with ASSE 1011. 

8. Finish for Equipment Rooms: Rough bronze, or chrome or nickel plated. 

9. Finish for Service Areas: Rough bronze. 

10. Finish for Finished Rooms: Chrome or nickel plated. 

11. Operation for Equipment Rooms: Wheel handle or operating key. 
12. Operation for Service Areas: Wheel handle. 

13. Operation for Finished Rooms: Wheel handle. 

14. Include operating key with each operating-key hose bibb. 

15. Include integral wall flange with each chrome- or nickel-plated hose bibb. 

 
 

2.8 WALL HYDRANTS 
 

A. Nonfreeze Wall Hydrants (FPHB): 
 

1. Standard: ASME A112.21.3M for concealed-outlet, self-draining wall hydrants. 

2. Pressure Rating: 125 psig (860 kPa). 

3. Operation: Loose key. 

4. Casing and Operating Rod:  Of length required to match wall thickness.  Include wall 

clamp. 

5. Inlet: NPS 3/4 or NPS 1 (DN 20 or DN 25). 

6. Outlet: Concealed, with integral vacuum breaker and garden-hose thread complying with 

ASME B1.20.7. 
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7. Box: Deep, flush mounted with cover. 

8. Box and Cover Finish: Polished nickel bronze. 

9. Outlet:  Exposed, with integral vacuum breaker and garden-hose thread complying with 

ASME B1.20.7. 

10. Nozzle and Wall-Plate Finish: Polished nickel bronze. 

11. Operating Keys(s): One with each wall hydrant. 
 
 

2.9 WATER-HAMMER ARRESTERS 
 

A. Water-Hammer Arresters: 
 

1. Manufacturers: Subject to compliance with requirements, provide products by one of the 

following available manufacturers offering products that may be incorporated into the 

Work include, but are not limited to, the following: 

2. 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. 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. 
 

3. Standard: ASSE 1010 or PDI-WH 201. 

4. Type: Copper tube with piston. 

5. Size: ASSE 1010, Sizes AA and A through F, or PDI-WH 201, Sizes A through F. 

 
 

2.10 TRAP-SEAL PRIMER DEVICE 
 

A. Supply-Type, Trap-Seal Primer Device : 
 

1. Manufacturers: Subject to compliance with requirements, provide products by one of the 

following available manufacturers offering products that may be incorporated into the 

Work include, but are not limited to, the following: 

2. Basis-of-Design Product: Subject to compliance with requirements, provide product 

indicated on Drawings or comparable product by one of the following: 
 

a. MIFAB, Inc. 

b. Precision Plumbing Products, Inc. 

c. Sioux Chief Manufacturing Company, Inc. 

d. Smith, Jay R. Mfg. Co.; Division of Smith Industries, Inc. 

e. Watts; a division of Watts Water Technologies, Inc.; Watts Regulator Company. 
 

3. Standard: ASSE 1018. 

4. Pressure Rating: 125 psig (860 kPa) minimum. 

http://www.specagent.com/LookUp/?ulid=3885&amp;mf=04&amp;src=wd
http://www.specagent.com/LookUp/?uid=123456820732&amp;mf=04&amp;src=wd
http://www.specagent.com/LookUp/?uid=123456805240&amp;mf=04&amp;src=wd
http://www.specagent.com/LookUp/?uid=123456805241&amp;mf=04&amp;src=wd
http://www.specagent.com/LookUp/?uid=123456820737&amp;mf=04&amp;src=wd
http://www.specagent.com/LookUp/?uid=123456805246&amp;mf=04&amp;src=wd
http://www.specagent.com/LookUp/?uid=123456820741&amp;mf=04&amp;src=wd
http://www.specagent.com/LookUp/?uid=123456820743&amp;mf=04&amp;src=wd
http://www.specagent.com/LookUp/?uid=123456805247&amp;mf=04&amp;src=wd
http://www.specagent.com/LookUp/?uid=123456820745&amp;mf=04&amp;src=wd
http://www.specagent.com/LookUp/?ulid=3886&amp;mf=04&amp;src=wd
http://www.specagent.com/LookUp/?uid=123456805248&amp;mf=04&amp;src=wd
http://www.specagent.com/LookUp/?uid=123456820748&amp;mf=04&amp;src=wd
http://www.specagent.com/LookUp/?uid=123456805249&amp;mf=04&amp;src=wd
http://www.specagent.com/LookUp/?uid=123456820750&amp;mf=04&amp;src=wd
http://www.specagent.com/LookUp/?uid=123456820754&amp;mf=04&amp;src=wd
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5. Body: Bronze. 

6. Inlet and Outlet Connections: NPS 1/2 (DN 15) threaded, union, or solder joint. 

7. Gravity Drain Outlet Connection: NPS 1/2 (DN 15) threaded or solder joint. 

8. Finish:   Chrome plated, or rough bronze for units used with pipe or tube that is not 

chrome finished. 
 

B. Drainage-Type, Trap-Seal Primer Device : 
 

1. Manufacturers: Subject to compliance with requirements, provide products by one of the 

following available manufacturers offering products that may be incorporated into the 

Work include, but are not limited to, the following: 

2. Basis-of-Design Product: Subject to compliance with requirements, provide product 

indicated on Drawings or comparable product by one of the following: 
 

a. Smith, Jay R. Mfg. Co.; Division of Smith Industries, Inc. 
 

3. Standard:   ASSE 1044, lavatory P-trap with NPS 3/8 (DN 10) minimum, trap makeup 

connection. 

4. Size: NPS 1-1/4 (DN 32) minimum. 
5. Material: Chrome-plated, cast brass. 

PART 3 - EXECUTION 

3.1 INSTALLATION 
 

A. Install backflow preventers in each water supply to mechanical equipment and systems and to 

other equipment and water systems that may be sources of contamination. Comply with 

authorities having jurisdiction. 
 

1. Locate backflow preventers in same room as connected equipment or system. 

2. Install drain for backflow preventers with atmospheric-vent drain connection with air-gap 

fitting, fixed air-gap fitting, or equivalent positive pipe separation of at least two pipe 

diameters in drain piping and pipe-to-floor drain. Locate air-gap device attached to or 

under backflow preventer. Simple air breaks are unacceptable for this application. 

3. Do not install bypass piping around backflow preventers. 
 

B. Install balancing valves in locations where they can easily be adjusted. 
 

C. Install temperature-actuated, water mixing valves with check stops or shutoff valves on inlets 

and with shutoff valve on outlet. 
 

1. Install cabinet-type units recessed in or surface mounted on wall as specified. 
 

D. Install water-hammer arresters in water piping according to PDI-WH 201. 
 

E. Install supply-type, trap-seal primer valves with outlet piping pitched down toward drain trap a 

minimum of 1 percent, and connect to floor-drain body, trap, or inlet fitting. Adjust valve for 

proper flow. 

http://www.specagent.com/LookUp/?ulid=3887&amp;mf=04&amp;src=wd
http://www.specagent.com/LookUp/?uid=123456820757&amp;mf=04&amp;src=wd


Heritage Park Restroom Building Stewart Engineering & Construction 

DOMESTIC WATER PIPING SPECIALTIES 221119 - 7 

 

 

 
 

F. Install drainage-type, trap-seal primer valves as lavatory trap with outlet piping pitched down 

toward drain trap a minimum of 1 percent, and connect to floor-drain body, trap, or inlet fitting. 

 
 

3.2 CONNECTIONS 
 

A. Comply with requirements for ground equipment in Section 260526 "Grounding and Bonding 

for Electrical Systems." 
 

B. Fire-retardant-treated-wood blocking is specified in Section 260519 "Low-Voltage Electrical 

Power Conductors and Cables" for electrical connections. 

 
 

3.3 FIELD QUALITY CONTROL 
 

A. Perform the following tests and inspections: 
 

1. Test each pressure vacuum breaker according to authorities having jurisdiction and the 

device's reference standard. 
 

B. Domestic water piping specialties will be considered defective if they do not pass tests and 

inspections. 
 

C. Prepare test and inspection reports. 

 
 

3.4 ADJUSTING 
 

A. Set field-adjustable pressure set points of water pressure-reducing valves. 
 

B. Set field-adjustable flow set points of balancing valves. 
 

C. Set field-adjustable temperature set points of temperature-actuated, water mixing valves. 

END OF SECTION 221119 





Heritage Park Restroom Building Stewart Engineering & Construction 

SANITARY WASTE AND VENT PIPING 221316 - 1 

 

 

 

 
 

SECTION 221316 - 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. 

3. Encasement for underground metal piping. 

 
 

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 (30 kPa). 

 
 

1.4 ACTION SUBMITTALS 
 

A. Product Data: For each type of product indicated. 

 
 

1.5 INFORMATIONAL SUBMITTALS 
 

A. Seismic Qualification Certificates:  For waste and vent piping, accessories, and components, 

from manufacturer. 
 

1. Basis for Certification:  Indicate whether withstand certification is based on actual test of 

assembled components or on calculation. 

2. Detailed description of piping anchorage devices on which the certification is based and 

their installation requirements. 
 

B. Field quality-control reports. 

 
 

1.6 QUALITY ASSURANCE 
 

A. Piping materials shall bear label, stamp, or other markings of specified testing agency. 
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B. Comply with NSF/ANSI 14, "Plastics Piping Systems Components and Related Materials," for 

plastic piping components. Include marking with "NSF-dwv" for plastic drain, waste, and vent 

piping and "NSF-sewer" for plastic sewer piping. 

 
 

1.7 PROJECT CONDITIONS 
 

A. Interruption of Existing Sanitary Waste Service: Do not interrupt service to facilities occupied 

by Owner or others unless permitted under the following conditions and then only  after arranging 

to provide temporary service according to requirements indicated: 
 

1. Notify Architect, Construction Manager, and Owner no fewer than two days in advance 

of proposed interruption of sanitary waste service. 

2. Do not proceed with interruption of sanitary waste service without Architect's and 

Construction Manager'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. 

 
 

2.2 HUBLESS, CAST-IRON SOIL PIPE AND FITTINGS 
 

A. Pipe and Fittings: ASTM A 888 or CISPI 301. 
 

B. Cast-Iron, Hubless-Piping Couplings: 
 

1. Manufacturers: Subject to compliance with requirements, provide products by one of the 

following available manufacturers offering products that may be incorporated into the 

Work include, but are not limited to, the following: 
 

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. 

 

 
 

2.3 PVC PIPE AND FITTINGS 
 

A. Solid-Wall PVC Pipe: ASTM D 2665, drain, waste, and vent. 
 

B. Cellular-Core PVC Pipe: ASTM F 891, Schedule 40. 
 

C. PVC Socket Fittings:  ASTM D 2665, made to ASTM D 3311, drain, waste, and vent patterns 

and to fit Schedule 40 pipe. 

http://www.specagent.com/LookUp/?ulid=2168&amp;mf=04&amp;src=wd
http://www.specagent.com/LookUp/?uid=123456823657&amp;mf=04&amp;src=wd
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D. Adhesive Primer: ASTM F 656. 
 

1. Adhesive primer shall have a VOC content of 550 g/L or less when calculated according 

to 40 CFR 59, Subpart D (EPA Method 24). 

2. Adhesive primer 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." 
 

E. Solvent Cement: ASTM D 2564. 
 

1. PVC solvent cement shall have a VOC content of 510 g/L or less when calculated 

according to 40 CFR 59, Subpart D (EPA Method 24). 

2. Solvent cement 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." 

 
 

2.4 SPECIALTY PIPE FITTINGS 
 

A. 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 available manufacturers offering products that may be incorporated 

into the Work include, but are not limited to, 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 (860 kPa) minimum at 180 deg F (82 deg C) 

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 available manufacturers offering products that may be incorporated 

into the Work include, but are not limited to, the following: 

http://www.specagent.com/LookUp/?ulid=2176&amp;mf=04&amp;src=wd
http://www.specagent.com/LookUp/?uid=123456823719&amp;mf=04&amp;src=wd
http://www.specagent.com/LookUp/?uid=123456823720&amp;mf=04&amp;src=wd
http://www.specagent.com/LookUp/?uid=123456823722&amp;mf=04&amp;src=wd
http://www.specagent.com/LookUp/?uid=123456823723&amp;mf=04&amp;src=wd
http://www.specagent.com/LookUp/?uid=123456823725&amp;mf=04&amp;src=wd
http://www.specagent.com/LookUp/?uid=123456823727&amp;mf=04&amp;src=wd
http://www.specagent.com/LookUp/?uid=123456823728&amp;mf=04&amp;src=wd
http://www.specagent.com/LookUp/?uid=123456823730&amp;mf=04&amp;src=wd
http://www.specagent.com/LookUp/?ulid=2178&amp;mf=04&amp;src=wd
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1) Capitol Manufacturing Company. 

2) Central Plastics Company. 

3) Matco-Norca, Inc. 
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 (860 kPa) minimum at 180 deg F (82 deg C) 
4) End Connections:  Solder-joint copper alloy and threaded ferrous; threaded 

solder-joint copper alloy and threaded ferrous. 

 
 

PART 3 - EXECUTION 

 
 

3.1 EARTH MOVING 
 

A. Comply with requirements for excavating, trenching, and backfilling specified in 

Section 312000 "Earth Moving." 

 
 

3.2 PIPING INSTALLATION 
 

A. Drawing plans, schematics, and diagrams indicate general location and arrangement of piping 

systems. 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. 

http://www.specagent.com/LookUp/?uid=123456823731&amp;mf=04&amp;src=wd
http://www.specagent.com/LookUp/?uid=123456823733&amp;mf=04&amp;src=wd
http://www.specagent.com/LookUp/?uid=123456823735&amp;mf=04&amp;src=wd
http://www.specagent.com/LookUp/?uid=123456823737&amp;mf=04&amp;src=wd
http://www.specagent.com/LookUp/?uid=123456823739&amp;mf=04&amp;src=wd
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J. Install seismic restraints on piping. Comply with requirements for seismic-restraint devices 

specified in Section 220548 "Vibration and Seismic Controls for Plumbing Piping and 

Equipment." 
 

K. 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. 
 

L. 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. 
 

M. 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 

(DN 80) and smaller; 1 percent downward in  direction  of  flow  for  piping  NPS 4 (DN 

100) 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. 
 

N. Install aboveground ABS piping according to ASTM D 2661. 
 

O. Install aboveground PVC piping according to ASTM D 2665. 
 

P. Install underground PVC piping according to ASTM D 2321. 
 

Q. 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 221319 "Sanitary Waste Piping 

Specialties." 

2. Install drains in sanitary drainage gravity-flow piping. Comply with requirements for 

drains specified in Section 221319 "Sanitary Waste Piping Specialties." 
 

R. Do not enclose, cover, or put piping into operation until it is inspected and approved by 

authorities having jurisdiction. 
 

S. Install sleeves for piping penetrations of walls, ceilings, and floors. Comply with requirements 

for sleeves specified in Section 220517 "Sleeves and Sleeve Seals for Plumbing Piping." 
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T. Install sleeve seals for piping penetrations of concrete walls and slabs. Comply with 

requirements for sleeve seals specified in Section 220517 "Sleeves and Sleeve Seals for 

Plumbing Piping." 
 

U. Install  escutcheons  for  piping  penetrations  of  walls,  ceilings,  and  floors. Comply  with 

requirements for escutcheons specified in Section 220518 "Escutcheons for Plumbing Piping." 

 
 

3.3 JOINT CONSTRUCTION 
 

A. 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. 
 

B. 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. ABS Piping: Join according to ASTM D 2235 and ASTM D 2661 Appendixes. 

3. PVC Piping: Join according to ASTM D 2855 and ASTM D 2665 Appendixes. 

 
 

3.4 SPECIALTY PIPE FITTING INSTALLATION 
 

A. Dielectric Fittings: 
 

1. Install dielectric fittings in piping at connections of dissimilar metal piping and tubing. 

2. Dielectric Fittings for NPS 2 (DN 50) and Smaller: Use dielectric nipples or unions. 

3. Dielectric Fittings for NPS 2-1/2 to NPS 4 (DN 65 to DN 100): Use dielectric flanges. 
 
 

3.5 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: 
 

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. 
 

D. Where installing piping adjacent to equipment, allow space for service and maintenance of 

equipment. 
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E. Make connections according to the following unless otherwise indicated: 
 

1. Install unions, in piping NPS 2 (DN 50) and smaller, adjacent to each valve and at final 

connection to each piece of equipment. 

2. Install flanges, in piping NPS 2-1/2 (DN 65) and larger, adjacent to flanged valves and at 

final connection to each piece of equipment. 

 
 

3.6 IDENTIFICATION 
 

A. Identify exposed sanitary waste and vent piping.  Comply with requirements for identification 

specified in Section 220553 "Identification for Plumbing Piping and Equipment." 

 
 

3.7 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. 

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 (30 kPa). 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 (250 Pa). 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. 
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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. 
 
 

3.8 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. 
 

D. Exposed PVC Piping:   Protect plumbing vents exposed to sunlight with two coats of water- 

based latex paint. 

 
 

3.9 PIPING SCHEDULE 
 

A. Flanges and unions may be used on aboveground pressure piping unless otherwise indicated. 
 

B. Aboveground, soil and waste piping PS 4 (DN 100) and smaller shall beany of the following: 
 

1. Service class, cast-iron soil pipe and fittings; gaskets; and gasketed joints. 

2. Hubless, cast-iron soil pipe and fittings hubless-piping couplings; and coupled joints. 

3. Solid-wall PVC pipe, PVC socket fittings, and solvent-cemented joints.  No cellular core 

allowed. 
 

C. Aboveground, vent piping NPS 4 (DN 100) 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; 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 (DN 65 and DN 90): Hard 

copper tube, Type M (Type C); copper pressure fittings; and soldered joints. 

4. Solid-wall PVC pipe, PVC socket fittings, and solvent-cemented joints.  No cellular core 

allowed. 
 

D. Underground, soil, waste, and vent piping NPS 4 (DN 100) and smaller shall be any of the 

following: 
 

1. Service class, cast-iron soil piping; gaskets; and gasketed joints. 

2. Hubless, cast-iron soil pipe and fittings; cast-iron hubless-piping couplings; and coupled 

joints. 

3. Solid wall PVC pipe, PVC socket fittings, and solvent-cemented joints. 

END OF SECTION 221316 
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SECTION 221319 - SANITARY WASTE PIPING SPECIALTIES 

PART 1 - GENERAL 

1.1 SUMMARY 
 

A. Section Includes: 

1. Cleanouts. 

2. Floor drains. 

3. Roof flashing assemblies. 

4. Miscellaneous sanitary drainage piping specialties. 

5. Flashing materials. 

 
 

1.2 ACTION SUBMITTALS 
 

A. Product  Data: For  each  type  of  product  indicated. Include  rated  capacities,  operating 

characteristics, and accessories for grease interceptors. 

 
 

1.3 QUALITY ASSURANCE 
 

A. Drainage piping specialties shall bear label, stamp, or other markings of specified testing 

agency. 

 
 

PART 2 - PRODUCTS 

 
 

2.1 CLEANOUTS 
 

A. Exposed Cast-Iron Cleanouts : 
 

1. Manufacturers: Subject to compliance with requirements, provide products by one of the 

following available manufacturers offering products that may be incorporated into the 

Work include, but are not limited to, the following: 

2. 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. 
e. Watts Drainage Products. 

f. Zurn Plumbing Products Group. 
 

3. Standard: ASME A112.36.2M for cast iron for cleanout test tee. 

4. Size: Same as connected drainage piping 

http://www.specagent.com/LookUp/?ulid=7401&amp;mf=04&amp;mf=95&amp;src=wd&amp;mf=04&amp;src=wd
http://www.specagent.com/LookUp/?uid=123456840086&amp;mf=04&amp;src=wd
http://www.specagent.com/LookUp/?uid=123456840087&amp;mf=04&amp;src=wd
http://www.specagent.com/LookUp/?uid=123456840088&amp;mf=04&amp;src=wd
http://www.specagent.com/LookUp/?uid=123456840089&amp;mf=04&amp;src=wd
http://www.specagent.com/LookUp/?uid=123456840090&amp;mf=04&amp;src=wd
http://www.specagent.com/LookUp/?uid=123456840091&amp;mf=04&amp;src=wd
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5. Body Material: Hub-and-spigot, cast-iron soil pipe T-branch as required to match 

connected piping. 

6. Closure: Countersunk, brass plug. 

7. Closure Plug Size: Same as or not more than one size smaller than cleanout size. 
 

B. Cast-Iron Floor Cleanouts : 
 

1. Manufacturers: Subject to compliance with requirements, provide products by one of the 

following available manufacturers offering products that may be incorporated into the 

Work include, but are not limited to, the following: 

2. 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; Josam Div. 

b. Oatey. 

c. Sioux Chief Manufacturing Company, Inc. 

d. Smith, Jay R. Mfg. Co.; Division of Smith Industries, Inc. 

e. Tyler Pipe; Wade Div. 

f. Watts Drainage Products Inc. 
g. Zurn Plumbing Products Group; Light Commercial Operation. 

h. Zurn Plumbing Products Group; Specification Drainage Operation. 
 

3. Standard:  ASME A112.36.2M for adjustable housing cast-iron soil pipe with cast-iron 

ferrule cleanout. 

4. Size: Same as connected branch. 

5. Type: Adjustable housing Cast-iron soil pipe with cast-iron ferrule. 

6. Body or Ferrule: Cast iron. 

7. Clamping Device: Required. 

8. Outlet Connection: Threaded. 

9. Closure: Brass plug with straight threads and gasket. 

10. Adjustable Housing Material: Cast iron with threads. 

11. Frame and Cover Material and Finish: Polished bronze. 

12. Frame and Cover Shape: Round. 

13. Top Loading Classification: Medium Duty. 

14. Riser: ASTM A 74, Service class, cast-iron drainage pipe fitting and riser to cleanout. 

 
 

2.2 FLOOR DRAINS 
 

A. Cast-Iron Floor Drains : 
 

1. Manufacturers: Subject to compliance with requirements, provide products by one of the 

following available manufacturers offering products that may be incorporated into the 

Work include, but are not limited to, the following: 

2. 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. 

http://www.specagent.com/LookUp/?ulid=3908&amp;mf=04&amp;mf=95&amp;src=wd&amp;mf=04&amp;src=wd
http://www.specagent.com/LookUp/?uid=123456820830&amp;mf=04&amp;src=wd
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e. Smith, Jay R. Mfg. Co.; Division of Smith Industries, Inc. 

f. Tyler Pipe; Wade Div. 

g. Watts Drainage Products Inc. 

h. Zurn Plumbing Products Group; Light Commercial Operation. 

i. Zurn Plumbing Products Group; Specification Drainage Operation. 
 

3. Standard: ASME A112.6.3 

4. Pattern:Sanitary drain. 

5. Body Material: Gray iron. 

6. Anchor Flange: Required. 

7. Clamping Device: Required. 

8. Outlet: Bottom. 

9. Top Shape: Round. 

10. Top Loading Classification: Heavy Duty. 

11. Trap Material: Cast iron. 

12. Trap Pattern: Standard P-trap. 

13. Trap Features: Trap-seal primer valve drain connection. 

 
 

2.3 FLASHING MATERIALS 
 

A. Lead Sheet: ASTM B 749, Type L51121, copper bearing, with the following minimum weights 

and thicknesses, unless otherwise indicated: 
 

1. General Use: 4.0-lb/sq. ft. (20-kg/sq. m), 0.0625-inch (1.6-mm) thickness. 

2. Vent Pipe Flashing: 3.0-lb/sq. ft. (15-kg/sq. m), 0.0469-inch (1.2-mm) thickness. 

3. Burning: 6-lb/sq. ft. (30-kg/sq. m), 0.0938-inch (2.4-mm) thickness. 
 

B. Fasteners: Metal compatible with material and substrate being fastened. 
 

C. Metal Accessories: Sheet metal strips, clamps, anchoring devices, and similar accessory units 

required for installation; matching or compatible with material being installed. 
 

D. Solder: ASTM B 32, lead-free alloy. 
 

E. Bituminous Coating: SSPC-Paint 12, solvent-type, bituminous mastic. 

PART 3 - EXECUTION 

3.1 INSTALLATION 
 

A. Install backwater valves in building drain piping. For interior installation, provide cleanout 

deck plate flush with floor and centered over backwater valve cover, and of adequate size to 

remove valve cover for servicing. 
 

B. Install cleanouts in aboveground piping and building drain piping according to the following, 

unless otherwise indicated: 

http://www.specagent.com/LookUp/?uid=123456820842&amp;mf=04&amp;src=wd
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1. Size same as drainage piping up to NPS 4 (DN 100).  Use NPS 4 (DN 100) 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 (15 m) for piping NPS 4 (DN 100) and smaller 

and 100 feet (30 m) for larger piping. 

4. Locate at base of each vertical soil and waste stack. 
 

C. For floor cleanouts for piping below floors, install cleanout deck plates with top flush with 

finished floor. 
 

D. For  cleanouts  located  in  concealed  piping,  install  cleanout  wall  access  covers,  of  types 

indicated, with frame and cover flush with finished wall. 
 

E. Install 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 (750 mm) or Less:  Equivalent to 1 percent slope, but not less 

than 1/4-inch (6.35-mm) total depression. 

b. Radius, 30 to 60 Inches (750 to 1500 mm): Equivalent to 1 percent slope. 

c. Radius, 60 Inches (1500 mm) or Larger:  Equivalent to 1 percent slope, but not 

greater than 1-inch (25-mm) 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. 
 

F. Install roof flashing assemblies on sanitary stack vents and vent stacks that extend through roof. 
 

G. Install flashing fittings on sanitary stack vents and vent stacks that extend through roof. 
 

H. Assemble open drain fittings and install with top of hub 1 inch (25 mm) above floor. 
 

I. Install deep-seal traps on floor drains and other waste outlets, if indicated. 
 

J. Install floor-drain, trap-seal primer fittings on inlet to floor drains that require trap-seal primer 

connection. 
 

1. Exception: Fitting may be omitted if trap has trap-seal primer connection. 

2. Size: Same as floor drain inlet. 
 

K. Install  air-gap  fittings  on  draining-type  backflow  preventers  and  on  indirect-waste  piping 

discharge into sanitary drainage system. 
 

L. Install sleeve flashing device with each riser and stack passing through floors with waterproof 

membrane. 
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M. Install vent caps on each vent pipe passing through roof. 
 

N. Install traps on plumbing specialty drain outlets.  Omit traps on indirect wastes unless trap is 

indicated. 

 
 

3.2 CONNECTIONS 
 

A. Comply with requirements in Section 221316 "Sanitary Waste and Vent Piping" for piping 

installation requirements. Drawings indicate general arrangement of piping, fittings, and 

specialties. 
 

B. Install piping adjacent to equipment to allow service and maintenance. 

 
 

3.3 FLASHING INSTALLATION 
 

A. Fabricate flashing from single piece unless large pans, sumps, or other drainage shapes are 

required. Join flashing according to the following if required: 
 

1. Lead Sheets: Burn joints of lead sheets 6.0-lb/sq. ft. (30-kg/sq. m), 0.0938-inch (2.4-mm) 

thickness or thicker. Solder joints of lead sheets 4.0-lb/sq. ft. (20-kg/sq. m), 0.0625-inch 

(1.6-mm) thickness or thinner. 
 

B. Install sheet flashing on pipes, sleeves, and specialties passing through or embedded in floors 

and roofs with waterproof membrane. 
 

1. Pipe Flashing: Sleeve type, matching pipe size, with minimum length of 10 inches (250 

mm), and skirt or flange extending at least 8 inches (200 mm) around pipe. 

2. Sleeve Flashing: Flat sheet, with skirt or flange extending at least 8 inches (200 mm) 

around sleeve. 

3. Embedded Specialty Flashing: Flat sheet, with skirt or flange extending at least 8 inches 

(200 mm) around specialty. 
 

C. Set flashing on floors and roofs in solid coating of bituminous cement. 
 

D. Secure flashing into sleeve and specialty clamping ring or device. 
 

E. Install flashing for piping passing through roofs with counterflashing or commercially made 

flashing fittings, according to Section 076200 "Sheet Metal Flashing and Trim." 
 

F. Extend flashing up vent pipe passing through roofs and turn down into pipe, or secure flashing 

into cast-iron sleeve having calking recess. 

 
 

3.4 LABELING AND IDENTIFYING 
 

A. Equipment Nameplates and Signs:  Install engraved plastic-laminate equipment nameplate or 

sign on or near each grease interceptor. 
 

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 
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identifying unit. Nameplates and signs are specified in Section 220553 "Identification for 

Plumbing Piping and Equipment." 

 
 

3.5 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 221319 
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SECTION 223300 - ELECTRIC, DOMESTIC-WATER HEATERS 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 
 

A. Drawings and general provisions of the Contract, including General and Supplementary 

Conditions and Division 01 Specification Sections, apply to this Section. 

 
 

1.2 SUMMARY 
 

A. Section Includes: 

1. Commercial, light-duty, storage, electric, 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. Seismic Qualification Certificates: For commercial domestic-water heaters, accessories, and 

components, from manufacturer. 
 

1. Basis for Certification:  Indicate whether withstand certification is based on actual test of 

assembled components or on calculation. 

2. Dimensioned Outline Drawings of Equipment Unit:  Identify center of gravity and locate 

and describe mounting and anchorage provisions. 

3. Detailed description of equipment anchorage devices on which the certification is based 

and their installation requirements. 
 

B. Product Certificates: For each type of commercial, electric, domestic-water heater, from 

manufacturer. 
 

C. Domestic-Water Heater Labeling: Certified  and  labeled  by  testing  agency  acceptable  to 

 
 

D. 

authorities having jurisdiction. 
 

Source quality-control reports. 

 

E. Field quality-control reports.  
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F. 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. 
 

1. Failures include, but are not limited to, the following: 
 

a. Structural failures including storage tank and supports. 

b. Faulty operation of controls. 

c. Deterioration of metals, metal finishes, and other materials beyond normal use. 
 

2. Warranty Periods: From date of Substantial Completion. 
 

a. Commercial, Light-Duty, Storage, Electric, Domestic-Water Heaters: 
 

1) Storage Tank: Five years. 

2) Controls and Other Components: Two years. 

b. Compression Tanks: Five years. 
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PART 2 - PRODUCTS 

 
 

2.1 COMMERCIAL, ELECTRIC, domestic-WATER HEATERS 
 

A. Commercial, Light-Duty, Storage, Electric, Domestic-Water Heaters: 
 

1. Manufacturers: Subject to compliance with requirements, provide products by one of the 

following available manufacturers offering products that may be incorporated into the 

Work include, but are not limited to, the following: 

2. Basis-of-Design Product: Subject to compliance with requirements, provide product 

indicated on Drawings or comparable product by one of the following: 
 

a. American Water Heaters. 

b. Bradford White Corporation. 

c. Rheem Manufacturing Company. 

d. Smith, A. O. Water Products Co.; a division of A. O. Smith Corporation. 

e. State Industries. 
 

3. Standard: UL 174. 

4. Storage-Tank Construction: Steel, vertical arrangement. 
 

a. Tappings: ASME B1.20.1 pipe thread. 

b. Pressure Rating: 150 psig (1035 kPa). 

c. Interior Finish: Comply with NSF 61 barrier materials for potable-water tank 

linings, including extending lining material into tappings. 
 

5. Factory-Installed Storage-Tank Appurtenances: 
 

a. Anode Rod: Replaceable magnesium. 

b. Dip Tube: Required unless cold-water inlet is near bottom of tank. 

c. Drain Valve: ASSE 1005. 

d. Insulation: Comply with ASHRAE/IESNA 90.1 

e. Jacket: Steel with enameled finish. 

f. Heat-Trap Fittings: Inlet type in cold-water inlet and outlet type in hot-water 

outlet. 

g. Heating   Elements: Two;   electric,   screw-in   immersion   type;   wired   for 

simultaneous operation unless otherwise indicated. Limited to 12 kW total. 

h. Temperature Control: Adjustable thermostat. 
i. Safety Control: High-temperature-limit cutoff device or system. 

j. 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. 
 

6. Special Requirements: NSF 5 construction with legs for off-floor installation. 
 

B. Capacity and Characteristics: 

a. See schedule on plans. 
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2.2 DOMESTIC-WATER HEATER ACCESSORIES 
 

A. Domestic-Water Compression Tanks: 
 

1. Manufacturers: Subject to compliance with requirements, provide products by one of the 

following available manufacturers offering products that may be incorporated into the 

Work include, but are not limited to, the following: 

2. 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. Flexcon Industries. 
c. Honeywell International Inc. 

d. Pentair Pump Group (The); Myers. 

e. Smith, A. O. Water Products Co.; a division of A. O. Smith Corporation. 

f. State Industries. 

g. Taco, Inc. 
 

3. Description: Steel pressure-rated tank constructed with welded joints and factory- installed 

butyl-rubber diaphragm. Include air precharge to minimum system-operating pressure 

at tank. 

4. Construction: 
 

a. Tappings:   Factory-fabricated steel, welded to tank before testing and labeling. 

Include ASME B1.20.1 pipe thread. 

b. Interior Finish: Comply with NSF 61 barrier materials for potable-water tank 

linings, including extending finish into and through tank fittings and outlets. 

c. Air-Charging Valve: Factory installed. 
 

B. Drain Pans: Corrosion-resistant metal with raised  edge.  Comply  with  ANSI/CSA LC 3. Include 

dimensions not less than base of domestic-water heater, and include drain outlet not less than NPS 

3/4 (DN 20) with ASME B1.20.1 pipe threads or with ASME B1.20.7 garden-hose threads. 
 

C. Piping-Type     Heat     Traps: Field-fabricated piping arrangement according to 

ASHRAE/IESNA 90.1 or ASHRAE 90.2. 
 

D. Heat-Trap Fittings: ASHRAE 90.2. 
 

E. Manifold Kits: Domestic-water heater manufacturer's factory-fabricated inlet and outlet piping 

for field installation, for multiple domestic-water heater installation. Include ball-, butterfly-, or 

gate-type shutoff valves to isolate each domestic-water heater and [calibrated] [memory-stop] 

balancing valves to provide balanced flow through each domestic-water heater. 
 

1. Comply with requirements for ball-, butterfly-, or gate-type shutoff valves specified in 

Section 220523 "General-Duty Valves for Plumbing Piping." 

2. Comply with requirements for balancing valves specified in Section 221119 "Domestic 

Water Piping Specialties." 
 

F. Pressure-Reducing Valves: ASSE 1003 for water. Set at 25-psig- (172.5-kPa-) maximum 

outlet pressure unless otherwise indicated. 
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G. 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. 
 

H. Pressure Relief Valves:  ASME rated and stamped. Include pressure setting less than domestic- 

water heater working-pressure rating. 
 

I. Vacuum Relief Valves: ANSI Z21.22/CSA 4.4. 
 

J. Shock Absorbers: ASSE 1010 or PDI-WH 201, Size A water hammer arrester. 
 

K. Domestic-Water Heater Stands: Manufacturer's factory-fabricated steel stand for floor 

mounting, capable of supporting domestic-water heater and water. Include dimension that will 

support bottom of domestic-water heater a minimum of 18 inches (457 mm) above the floor. 
 

L. Domestic-Water Heater Mounting Brackets: Manufacturer's factory-fabricated steel bracket for 

wall mounting, capable of supporting domestic-water heater and water. 

 
 

2.3 SOURCE QUALITY CONTROL 
 

A. Factory Tests: Test and inspect domestic-water heaters specified to be ASME-code 

construction, according to ASME Boiler and Pressure Vessel Code. 
 

B. Hydrostatically test[ commercial] domestic-water heaters to minimum of one and one-half times 

pressure rating before shipment. 
 

C. Electric, domestic-water heaters will be considered defective if they do not pass tests and 

inspections. Comply with requirements in Section 014000 "Quality Requirements" for retesting 

and reinspecting requirements and Section 017300 "Execution" for requirements for correcting 

the Work. 
 

D. Prepare test and inspection reports. 

PART 3 - EXECUTION 

3.1 DOMESTIC-WATER HEATER INSTALLATION 
 

A. Commercial, Electric, Domestic-Water Heater Mounting: Install commercial, electric, 

domestic-water heaters on concrete base. 
 

1. Exception: Omit concrete bases for commercial, electric, domestic-water heaters if 

installation on stand, bracket, suspended platform, or directly on floor is indicated. 

2. Maintain manufacturer's recommended clearances. 
3. Arrange units so controls and devices that require servicing are accessible. 

4. Install dowel rods to connect concrete base to concrete floor. Unless otherwise indicated, 

install dowel rods on 18-inch (450-mm) centers around the full perimeter of concrete 

base. 
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5. For supported equipment, install epoxy-coated anchor bolts that extend through concrete 

base and anchor into structural concrete floor. 

6. Place and secure anchorage devices. Use setting drawings, templates, diagrams, 

instructions, and directions furnished with items to be embedded. 

7. Install anchor bolts to elevations required for proper attachment to supported equipment. 

8. Anchor domestic-water heaters to substrate. 
 

B. 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. 
 

C. 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 221119 "Domestic Water Piping Specialties." 
 

D. Install piping-type heat traps on inlet and outlet piping of electric, domestic-water heater storage 

tanks without integral or fitting-type heat traps. 
 

E. Fill electric, domestic-water heaters with water. 
 

F. Charge domestic-water compression tanks with air. 

 
 

3.2 CONNECTIONS 
 

A. Comply with requirements for piping specified in Section 221116 "Domestic Water Piping." 

Drawings indicate general arrangement of piping, fittings, and specialties. 
 

B. Where installing piping adjacent to 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 

220553 "Identification for Plumbing Piping and Equipment." 

 
 

3.4 FIELD QUALITY CONTROL 
 

A. Perform tests and inspections. 
 

1. Manufacturer's Field Service: Engage a factory-authorized service representative to 

inspect components, assemblies, and equipment installations, including connections, and 

to assist in testing. 

2. Leak Test: After installation, charge system and test for leaks. Repair leaks and retest 

until no leaks exist. 

3. Operational Test: After electrical circuitry has been energized, start units to confirm 

proper operation. 
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4. 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 014000 "Quality Requirements" for retesting 

and reinspecting requirements and Section 017300 "Execution" 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 commercial, electric, 

domestic-water heaters. 

 
 

END OF SECTION 223300 
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SECTION 224213.13 - COMMERCIAL WATER CLOSETS 

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. 

2. Toilet seats. 

 
 

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 water closets. 

2. Include rated capacities, operating characteristics, electrical characteristics, and furnished 

specialties and accessories. 
 

B. Shop Drawings: Include diagrams for power, signal, and control wiring. 

PART 2 - PRODUCTS 

2.1 FLOOR-MOUNTED, BOTTOM-OUTLET WATER CLOSETS 
 

A. Water Closets: Floor mounted, bottom outlet, tank type. 
 

1. Manufacturers: Subject to compliance with requirements, provide product specified in 

schedule or by one of the following available manufacturers offering products that may 

be incorporated into the Work include, but are not limited to, the following: 

2. 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. Gerber Plumbing Fixtures LLC. 

c. Kohler Co. 

d. TOTO USA, INC. 

e. Zurn Industries, LLC; Commercial Brass and Fixtures. 
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2.2 TOILET SEATS 
 

A. Toilet Seats: 
 

1. Manufacturers: Subject to compliance with requirements, provide products by one of the 

following available manufacturers offering products that may be incorporated into the 

Work include, but are not limited to, the following 

2. 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. Bemis Manufacturing Company. 
c. Centoco Manufacturing Corporation. 

d. Church Seats. 

e. Olsonite Seat Co. 

f. TOTO USA, INC. 

g. Zurn Industries, LLC; Commercial Brass and Fixtures. 
 

3. Standard: IAPMO/ANSI Z124.5. 

4. Material: Plastic. 

5. Type: Commercial (Heavy duty). 

6. Shape: Elongated rim, open front. 

7. Hinge: Self-sustaining, check. 
8. Hinge Material: Noncorroding metal. 

9. Seat Cover: Not required 

10. Color: White. 

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 water-closet installation. 
 

B. Examine walls and floors for suitable conditions where water closets will be installed. 
 

C. Proceed with installation only after unsatisfactory conditions have been corrected. 

 
 

3.2 INSTALLATION 
 

A. Water-Closet Installation: 
 

1. Install level and plumb according to roughing-in drawings. 

2. Install floor-mounted water closets on bowl-to-drain connecting fitting attachments to 

piping or building substrate. 

3. Install accessible, wall-mounted water closets at mounting height for 

handicapped/elderly, according to ICC/ANSI A117.1. 
 

B. Support Installation: 
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1. Install  supports,  affixed  to  building  substrate,  for  floor-mounted,  back-outlet  water 

closets. 

2. Use carrier supports with waste-fitting assembly and seal. 
3. Install floor-mounted, back-outlet water closets attached to building floor substrate, onto 

waste-fitting seals; and attach to support. 

4. Install wall-mounted, back-outlet water-closet supports with waste-fitting assembly and 

waste-fitting seals; and affix to building substrate. 
 

C. Install toilet seats on water closets. 
 

D. Wall Flange and Escutcheon Installation: 
 

1. Install wall  flanges  or  escutcheons  at piping  wall  penetrations  in  exposed,  finished 

locations and within cabinets and millwork. 

2. Install deep-pattern escutcheons if required to conceal protruding fittings. 

3. Comply with escutcheon requirements specified in Section 220518 "Escutcheons for 

Plumbing Piping." 
 

E. Joint Sealing: 
 

1. Seal joints between water closets and walls and floors using sanitary-type, one-part, 

mildew-resistant silicone sealant. 

2. Match sealant color to water-closet color. 

3. Comply with sealant requirements specified in Section 079200 "Joint Sealants." 
 
 

3.3 CONNECTIONS 
 

A. Connect water closets with water supplies and soil, waste, and vent piping.  Use size fittings 

required to match water closets. 
 

B. Comply with water piping requirements specified in Section 221116 "Domestic Water Piping." 
 

C. Comply with soil and waste piping requirements specified in Section 221316 "Sanitary Waste 

and Vent Piping." 
 

D. Where installing piping adjacent to water closets, allow space for service and maintenance. 

 
 

3.4 ADJUSTING 
 

A. Operate and adjust water closets and controls.   Replace damaged and malfunctioning water 

closets, fittings, and controls. 
 

B. Adjust water pressure at flushometer valves to produce proper flow. 
 

C. Install fresh batteries in battery-powered, electronic-sensor mechanisms. 
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3.5 CLEANING AND PROTECTION 
 

A. Clean  water  closets  and  fittings  with  manufacturers'  recommended  cleaning  methods  and 

materials. 
 

B. Install protective covering for installed water closets and fittings. 
 

C. Do not allow use of water closets for temporary facilities unless approved in writing by Owner. 

END OF SECTION 224213.13 
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SECTION 224213.16 - COMMERCIAL URINALS 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 
 

A. Drawings  and  general  provisions  of  the  Contract,  including  General  and  Supplementary 

Conditions and Division 01 Specification Sections, apply to this Section. 

 
 

1.2 SUMMARY 
 

A. Section Includes: 
 

1. Urinals. 

2. Flushometer valves. 

 
 

1.3 ACTION SUBMITTALS 
 

A. Product Data: For each type of product. 
 

1. Include construction details, material descriptions, dimensions of individual components 

and profiles, and finishes for urinals. 

2. Include rated capacities, operating characteristics, electrical characteristics, and furnished 

specialties and accessories. 
 

B. Shop Drawings: Include diagrams for power, signal, and control wiring. 

 
 

1.4 CLOSEOUT SUBMITTALS 
 

A. Operation and Maintenance Data:  For flushometer valves and electronic sensors to include in 

operation and maintenance manuals. 

 
 

PART 2 - PRODUCTS 

 
 

2.1 WALL-HUNG URINALS 
 

A. Urinals: Wall hung, back outlet, washout, accessible. 
 

1. Manufacturers: Subject to compliance with requirements, provide products by one of the 

following available manufacturers offering products that may be incorporated into the 

Work include, but are not limited to, the following: 

2. Basis-of-Design Product: Subject to compliance with requirements, provide product 

indicated on Drawings or comparable product by one of the following: 

http://www.specagent.com/LookUp/?ulid=3710&amp;mf=04&amp;src=wd


Heritage Park Restroom Building Stewart Engineering & Construction 

COMMERCIAL URINALS 224213.16 - 2 

 

 

 

 

a. American Standard America. 

b. Gerber Plumbing Fixtures LLC. 

c. Kohler Co. 
d. TOTO USA, INC. 

e. Zurn Industries, LLC; Commercial Brass and Fixtures. 
 

3. Support: ASME A112.6.1M, Type I, urinal carrier with fixture support plates and coupling 

with seal and fixture bolts and hardware matching fixture. Include rectangular, steel 

uprights. 

 
 

PART 3 - EXECUTION 

 
 

3.1 EXAMINATION 
 

A. Examine roughing-in of water supply and sanitary drainage and vent piping systems to verify 

actual locations of piping connections before urinal installation. 
 

B. Examine walls and floors for suitable conditions where urinals will be installed. 
 

C. Proceed with installation only after unsatisfactory conditions have been corrected. 

 
 

3.2 INSTALLATION 
 

A. Urinal Installation: 
 

1. Install urinals level and plumb according to roughing-in drawings. 

2. Install wall-hung, back-outlet urinals onto waste fitting seals and attached to supports. 

3. Install wall-hung, bottom-outlet urinals with tubular waste piping attached to supports. 

4. Install accessible, wall-mounted urinals at mounting height for the handicapped/elderly, 

according to ICC/ANSI A117.1. 

5. Install trap-seal liquid in waterless urinals. 
 

B. Support Installation: 
 

1. Install supports, affixed to building substrate, for wall-hung urinals. 

2. Use off-floor carriers with waste fitting and seal for back-outlet urinals. 
3. Use carriers without waste fitting for urinals with tubular waste piping. 

4. Use chair-type carrier supports with rectangular steel uprights for accessible urinals. 
 

C. Flushometer-Valve Installation: 
 

1. Install flushometer-valve water-supply fitting on each supply to each urinal. 

2. Attach supply piping to supports or substrate within pipe spaces behind fixtures. 
3. Install lever-handle flushometer valves for accessible urinals with handle mounted on 

open side of compartment. 

4. Install fresh batteries in battery-powered, electronic-sensor mechanisms. 
 

D. Wall Flange and Escutcheon Installation: 

http://www.specagent.com/LookUp/?uid=123456810651&amp;mf=04&amp;src=wd
http://www.specagent.com/LookUp/?uid=123456810656&amp;mf=04&amp;src=wd
http://www.specagent.com/LookUp/?uid=123456810657&amp;mf=04&amp;src=wd
http://www.specagent.com/LookUp/?uid=123456810660&amp;mf=04&amp;src=wd
http://www.specagent.com/LookUp/?uid=123456823366&amp;mf=04&amp;src=wd
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1. Install wall  flanges  or  escutcheons  at  piping  wall  penetrations  in  exposed,  finished 

locations. 

2. Install deep-pattern escutcheons if required to conceal protruding fittings. 
3. Comply with escutcheon requirements specified in Section 220518 "Escutcheons for 

Plumbing Piping." 
 

E. Joint Sealing: 
 

1. Seal joints between urinals and walls and floors using sanitary-type, one-part, mildew- 

resistant silicone sealant. 

2. Match sealant color to urinal color. 
3. Comply with sealant requirements specified in Section 079200 "Joint Sealants." 

 
 

3.3 CONNECTIONS 
 

A. Connect urinals with water supplies and soil, waste, and vent piping.  Use size fittings required 

to match urinals. 
 

B. Comply with water piping requirements specified in Section 221116 "Domestic Water Piping." 
 

C. Comply with soil and waste piping requirements specified in Section 221316 "Sanitary Waste 

and Vent Piping." 
 

D. Where installing piping adjacent to urinals, allow space for service and maintenance. 

 
 

3.4 ADJUSTING 
 

A. Operate and adjust urinals and controls.  Replace damaged and malfunctioning urinals, fittings, 

and controls. 
 

B. Adjust water pressure at flushometer valves to produce proper flow. 
 

C. Install fresh batteries in battery-powered, electronic-sensor mechanisms. 

 
 

3.5 CLEANING AND PROTECTION 
 

A. Clean urinals and fittings with manufacturers' recommended cleaning methods and materials. 
 

B. Install protective covering for installed urinals and fittings. 
 

C. Do not allow use of urinals for temporary facilities unless approved in writing by Owner. 

END OF SECTION 224213.16 
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SECTION 230000 – HVAC GENERAL 

PART 1 - GENERAL 

1.1 The work covered by this division consists of providing all labor, equipment and materials and 

performing all operations necessary for the installation of the mechanical work as herein called 

for and shown on the drawings. The work shall include but shall not be limited to the 

following: 

 

Provide all HVAC (Heating, Ventilating, and Air Conditioning) and associated controls systems 

for the project. Fully coordinate all mechanical requirements with work by other Divisions 

under this construction contract. All systems shall be complete and fully functional. 

 
 

1.2 Related Documents: 
 

A. Drawings  and  general  provisions  of  the  Contract,  including  General  and  Supplementary 

Conditions and Division 1 Specification sections, apply to work of this section. 

 

B. Provisions of this section apply to work of all Division 23 sections. 

 

C. Review all other contract documents to be aware of conditions affecting work herein. 

 
 

1.3 Definitions: 
 

A. Provide: Furnish and install, complete and ready for intended use. 
 

B. Furnish: Supply and deliver to the project site, ready for subsequent requirements. 
 

C. Install: Operations at project site, including unloading, unpacking, assembly,  erection, placing, 

anchoring, applying, working to dimension, finishing, curing, protecting, cleaning, and similar 

requirements. 

 
 

1.4 Permits and Fees: Contractor shall obtain all necessary permits,  meters,  and  inspections required 

for Division 23 work and pay all fees and charges incidental thereto. 

 
 

1.5 Verification of Owner's Survey Data: Prior to commencing any work, the Contractor shall 

verify the accuracy of all survey data as indicated in these plans and specifications and/or as 

provided by the Owner.  Should the Contractor discover any inaccuracies, errors, or omissions 

in the data, such items shall immediately be notified to the Architect/Engineer so that proper 

adjustments can be anticipated and ordered. Commencement by the Contractor of work shall be 

held as an acceptance of the data after which time the Contractor has no claim against the 

Owner resulting from alleged errors, omissions or inaccuracies of the said data. 

 
 

1.6 Delivery and Storage of Materials:  Materials delivered to site shall be inspected for damage, 
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unloaded, and stored with a minimum of handling.   All material shall be stored to provide 

protection from the weather and accidental damage. 

 
 

1.7 Extent of work is indicated by the drawings, schedules, and the requirements of the 

specifications. Singular references shall not be construed as requiring only one device if 

multiple devices are shown on the drawings or are required for proper system operation. 

 
 

1.8 Field Measurements and Coordination: 
 

A. The intent of the drawings and specifications is to obtain a complete and satisfactory 

installation. Separate divisional drawings and specifications shall not relieve the Contractor or 

subcontractors from full compliance of work of his trade indicated on any of the Drawings or in 

any Section of the Specifications. Report conflicts prior to start of work. 
 

B. Verify all field dimensions and locations of equipment to ensure close, neat fit with other trades' 

work. Make use of all contract documents and approved shop drawings to verify exact dimension 

and locations. 
 

C. Coordinate work in this division with all other trades in proper sequence to ensure that the total 

work is completed within contract time schedule and with minimum cutting and patching. 
 

D. Locate all equipment, ductwork, piping, and apparatus symmetrical with architectural elements. 

Install to exact height and locations when shown on architectural drawings. When locations are 

shown only on mechanical drawings, be guided by architectural details and conditions existing 

at job and correlate this work with that of others. Provide all required work clearances as 

defined by code and manufacturer’s recommendations. 
 

E. Install work as required to fit structure, avoid obstructions, and retain clearance, headroom, 

openings and passageways.  Cut no structural members without written approval from Engineer 

or Architect. 
 

F. Carefully examine any existing conditions, piping, ductwork, and premises. Compare drawings 

with existing conditions. Report any observed discrepancies. It shall be the Contractor’s 

responsibility to properly coordinate the work and to identify problems in a timely manner. 

Written instructions will be issued by the Engineer to resolve discrepancies. 
 

G. Because of the small scale of the drawings, it is not possible to indicate all offsets and fittings or 

to locate every accessory. Drawings are essentially diagrammatic. Study carefully the sizes and 

locations of structural members, wall and partition locations, trusses, and room dimensions and 

take actual measurements on the job. Locate piping, ductwork, equipment and accessories with 

sufficient space for installing and servicing. Contractor is responsible for accuracy of his 

measurements and for coordination with all trades. Contractor shall not order materials or 

perform work without verification. No extra compensation will be allowed because field 

measurements vary from the dimensions on the drawings. If field measurements show that 

equipment or material cannot be fitted, the Engineer shall be consulted. Remove and relocate, 

without additional compensation, any item that is installed and is later found to encroach on 

space assigned to another use. 
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1.9 Guarantee and Service: 
 

A. The Contractor shall guarantee labor, materials and equipment for a period of one (1) year from 

Substantial Completion, or from Owner's occupancy, whichever is earlier. Contractor shall 

make good any defects and shall include all necessary adjustments to and replacement of 

defective items without expense to the Owner. Manufacturer warranties do not relieve the 

Contractor of this responsibility. 
 

B. Owner reserves the right to make emergency repairs as required to keep equipment in operation 

without voiding Contractor's Guarantee Bond or relieving Contractor of his responsibilities 

during guarantee period. 
 

C. Contractor shall provide service of all new equipment during the guarantee period without 

additional expense to the Owner. 

 
 

1.10 Approval Submittals: 
 

A. Shop drawings, product literature, and other approved submittals will only be reviewed if they 

are submitted in full accordance with the General and Supplementary Conditions and Division 1 

Specification sections and the following: 
 

1. Submittals shall not include items from more than one specification section in the same 

submittal package. 

 

2. Submittals shall be properly identified by a cover sheet showing the project name, 

Architect and Engineer names, submittal control numbers, specification section, a list of 

products or item names with model numbers in the order they appear in the package, and 

spaces for approved stamps. A sample cover sheet is included at the end of this section. 

 

3. Submittals shall have been reviewed and approved by the General Contractor (or Prime 

Contractor). Evidence of this review and approval shall be an “Approved” stamp with a 

signature and date on the cover sheet. 

 

4. The electrical design shown on the drawings supports the mechanical equipment basis of 

design specifications at the time of design. If mechanical equipment is submitted with 

different electrical requirements, it is the responsibility of the mechanical contractor to 

resolve all required electrical design changes (wire and conduit size, type of disconnect or 

overload protection, point(s) of connection, etc.) and clearly show the new electrical 

design on the mechanical submittal with a written statement that this change will be 

provided at no additional cost. Mechanical submittals made with no written reference to 

the electrical design will be presumed to work with the electrical design. Any corrections 

required will be at no additional cost. 
 

B. Before ordering any materials or equipment, and within 30 days after the award of the contract, 

the Contractor shall submit to the Architect/Engineer one complete schedule showing the make, 

type, manufacturer's name and trade designation of all equipment. 
 

1. This schedule shall be accompanied by the required number of copies of the 

manufacturer's printed specifications and shop drawings for each piece of equipment or 

specialty and shall give dimensions, diagrams, descriptive literature, capacity or rating, 
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kind of  material, finish,  guarantee, etc.,  and such  other detailed  information  as the 

Architect/Engineer may require. 

 
2. When approved, such schedule shall be an addition to these specifications, and shall be of 

equal force  in that  no  deviation will be permitted except with the approval of  the 

Architect/Engineer. 
 

C. If the shop drawings show variation from the requirements of the contract documents, the 

Contractor shall make specific mention of such variation in his letter of transmittal. If acceptable, 

Contractor will not be relieved of the responsibility for executing the work in accordance 

with the contract. 
 

D. Review of shop drawings, descriptive literature, catalog data, or schedules shall not relieve the 

Contractor from responsibility for deviations from Contract Drawings or Specifications, unless 

he has in writing called to the attention of the Architect/Engineer such deviation at the time of 

submission, nor shall it relieve him from responsibility for errors of any sort in shop drawings, 

descriptive literature, catalog data, or schedules. Any feature or function specified but not 

mentioned in the submittal shall be assumed to be included per the specification. 
 

E. Submit shop drawings and any other drawings called for in other sections. Shop drawings shall 

consist of plans, sections, elevations and details to scale (not smaller than 1/4" per foot), with 

dimensions clearly showing the installation. Direct copies of small-scale project drawings 

issued to the Contractor are not acceptable. Drawings shall take into account equipment 

furnished under other sections and shall show space allotted for it. Include construction details 

and materials. 
 

F. Submit product data after award of the contract and before any equipment or materials are 

purchased. Product data are defined as manufacturer's printed literature specifically marked to 

indicate size and model and accompanied by rating sheets listing values showing that equipment 

meets scheduled or specified values. Properly coded stamp from the Engineer on returned 

submittal is required before ordering equipment. 
 

G. Coordinate with other divisions supplying equipment prior to submitting shop drawings. 
 

H. Shop drawings shall be submitted in one package unless approved otherwise by the Engineer. 

Provide an index of sections listing manufacturers and “as-specified” or not. Each specification 

section shall be tabbed with equipment inserted. 

 
 

1.11 Test Reports and Verification Submittals: Submit test reports, certifications and verification 

letters as called for in other sections. Contractor shall coordinate the required testing and 

documentation of system performance such that sufficient time exists to prepare the reports, 

review the reports, and take corrective action within the scheduled contract time. 

 

1.12 O&M Data Submittals: Submit Operations and Maintenance data as called for in other sections 

when a copy of approved submittals is included in the O&M Manual, only the final “Furnish as 

Submitted” or “Furnish as Corrected” copy shall be used.  Contractor shall organize these later 

in the O&M Manuals tabbed by specification number. Prepare O&M Manuals as required by 

Division 1 and as described herein. Submit manuals at the Substantial Completion inspection. 
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PART 2 - PRODUCTS 

 
 

2.1 All materials shall be new or Owner-supplied reused as shown on the Drawings, the best of 

their respective kinds, suitable for the conditions and duties imposed on them. The description, 

characteristics, and requirements of materials to be used shall be in accordance with qualifying 

conditions established in the following sections. 

 
 

2.2 Equipment and Materials: 
 

A. Equipment and materials furnished under this division shall be the product of a manufacturer 

regularly engaged in the manufacture of such items for a period of three years. Where practical, 

all of the components shall be products of a single manufacturer in order to provide proper 

coordination and responsibility.  Where required, Contractor shall furnish proof of installation 

of similar equipment or materials. 
 

B. Each item of equipment shall bear a nameplate showing the manufacturer's name, trade name, 

model number, serial number, ratings and other information necessary to fully identify it. This 

plate shall be permanently mounted in a prominent location and shall not  be  concealed, insulated 

or painted. 
 

C. The label of the approving agency, such as UL, ASME, AHRI, or AMCA, by which a standard 

has been established for each particular item, shall be in full view. 
 

D. The equipment shall be essentially the standard product of a manufacturer regularly engaged in 

the production of such equipment and shall be a product of the manufacturer’s latest design. 
 

E. A service organization with personnel and spare parts shall be available within two hours for 

each type of equipment furnished. 
 

F. Install in accordance with manufacturer's recommendations. Place in service by a factory 

trained representative where required. 
 

G. Materials and equipment are specified herein by a single or by multiple manufacturers to 

indicate quality, material and type of construction desired. Manufacturer's products shown on 

the drawings have been used as basis for design; it shall be the Contractor's responsibility to 

ascertain that alternate manufacturer's products meet detailed specifications and that size and 

arrangement of the equipment are suitable for installation. 
 

H. Model Numbers: Catalog numbers and model numbers indicated in the drawings and 

specifications are used as a guide in the selection of the equipment and are only listed for the 

Contractor's convenience. The Contractor shall determine the actual model numbers  for ordering 

equipment and materials in accordance with the written description of each item and with the 

intent of the drawings and specifications. 
 

I. All equipment and material shall be manufactured and assembled in the United States. 
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2.3 Requests for Substitution: 
 

A. Where a particular system, product or material is specified by name, consider it as standard 

basis for bidding, and base proposal on the particular system, product or material specified. 

Other systems, products, equipment or materials may be accepted only if in the opinion of the 

Engineer, that they are equivalent in quality and workmanship and will perform satisfactorily its 

intended purpose.  The Engineer shall approve all such substitutions in materials or equipment 

in writing. This shall occur prior to bidding. 
 

B. In making requests for substitutions, the Contractor shall list the particular system, product, 

equipment or material he wishes to substitute and, at bid time, the Contractor shall state the 

amount he will add or deduct from his base bid if the substitution is approved by the Engineer. 

If the Contractor allows no deduction or addition to the base bid for such substitution, it shall be 

stated on the request. 
 

C. Requests by the Contractor for substitution will be considered only when reasonable, timely, 

fully documented, and qualifying under one or more of the following circumstances. 
 

1. Required  product  cannot  be  supplied  in  time  for  compliance  with  Contract  time 

requirements. 

2. Required product is not acceptable to governing authority, or determined to be non- 

compatible, or cannot be properly coordinated, warranted or insured, or has other 

recognized disabilities as certified by the Contractor. 

3. Substantial cost advantage is offered to the Owner after deducting  offsetting disadvantages 

including delays, additional compensation for redesign, investigation, evaluation and other 

necessary services and similar considerations. 

 
D. All requests for substitution shall contain a “Comparison Schedule” and clearly and specifically 

indicate any and all differences and omissions between the product specified as the basis of 

design and the product proposed for substitution. Differences shall include, but not limited to, 

data as follows for both the specified and substituted products: 

 

1. Principle of operation. 

2. Materials of construction or finishes. 

3. Thickness or gauge of materials. 

4. Weight of item. 

5. Deleted features or items. 

6. Added features or items. 

7. Changes in other work caused by the substitution. 
8. Performance and rating data. 

 

E. If the approved substitution contains differences or omissions not specifically called to the 

attention of the Engineer, the Owner reserves the right to require equal or similar features to be 

added to the substituted products at the Contractor’s expense. 

 
 

2.4 Prior Approval: Prior Approval shall be required for any manufacturer other than those listed 

for all specified items in the Drawings and Specifications. Submit all requests for approval of 

the alternate manufacturer’s products two weeks prior to bid opening. Approval will be in the 

form of an Addendum to the Specifications and Drawings.   Clearly indicate all differences 
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between the specified and proposed product following the guidelines for substitution herein. 

This requirement may be waived if, in the opinion of the Engineer, it is in the best interest of the 

Owner. Submittals received after award of the bid for equipment that has  not  be  Prior Approved 

shall be subject to immediate rejection. 

 
 

PART 3 - EXECUTION 

 
 

3.1 Workmanship: All materials and equipment shall be installed and completed in a first-class 

workmanlike manner and in accordance with the best modern methods and practice. Any 

materials installed which do not present an orderly and reasonably neat and/or workmanlike 

appearance, or do not allow adequate space for maintenance, shall be removed and replaced 

when so directed by the Architect/Engineer. 

 
 

3.2 Coordination: 
 

A. The Contractor shall be responsible for full coordination of the mechanical systems with shop 

drawings of the building construction so the proper openings and sleeves or supports are 

provided for piping, ductwork, or other equipment passing through slabs or walls. 
 

B. Any additional steel supports required for the installation of any mechanical equipment, piping, 

or ductwork shall be furnished and installed under the section of the specifications requiring the 

additional supports. 
 

C. It shall be the Contractor's responsibility to verify all equipment such as valves, dampers, filters 

and such other apparatus or equipment that may require maintenance and operation are made 

easily accessible, regardless of the diagrammatic location shown on the drawings. 
 

D. All connections to devices and equipment shown on the drawings shall be considered 

diagrammatic unless otherwise indicated by detail. The actual connections shall be made to 

fully suit the requirements of each case and adequately provide for expansion and servicing. 
 

E. The Contractor shall protect equipment, material, and fixtures at all times during storage and 

construction. The Contractor shall replace all equipment, material, and fixtures which are 

damaged as a result of inadequate protection. 
 

F. Prior to starting and during progress of work, examine work and materials installed by others as 

they apply to work in this division. Report conditions which will prevent satisfactory 

installation. 
 

G. Start of work will be construed as acceptance of suitability of work of others. 

 
 

3.3 Interruption of Service: Before any equipment is shut down for disconnection or tie-ins, 

arrangements shall be made with the Architect/Engineer and this work shall be done at the time 

best suited to the Owner. This will typically be on weekends and/or holidays and/or after 

normal working hours. Services shall be restored the same day unless prior arrangements are 

made. All overtime or premium costs associated with this work shall be included in the base 

bid. 
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3.4 Phasing: Provide all required temporary valves, piping, ductwork, equipment and devices as 

required. Maintain temporary services to areas as required. Remove all temporary material and 

equipment on completion of work unless Engineer concurs that such material and equipment 

would be beneficial to the Owner on a permanent basis. 

 
 

3.5 Cutting and Patching: Contractor shall be responsible for cutting and patching of all holes, 

chases, sleeves, and other openings required for installation of equipment furnished  and installed 

under these Specifications. Utilize experienced trades  for  cutting  and  patching. Obtain 

permission from Architect/Engineer before cutting any structural items. 

 
 

3.6 Equipment Setting: Bolt equipment directly to concrete pads or vibration isolators as required, 

using hot-dipped galvanized anchor bolts, nuts and washers. Level equipment. 

 
 

3.7 Painting: Touch-up factory finishes on equipment located inside and outside shall be done 

under the Division 23. Obtain matched color coatings from the manufacturer and apply as 

directed. If corrosion is found during inspection on the surface of any equipment, clean, prime, 

and paint as required. If corrosion is found to be extensive by the Engineer, the equipment shall 

be removed and replaced with factory new at the expense of the Contractor. 

 
 

3.8 Cleanup: Thoroughly clean all exposed parts of apparatus and equipment of cement, plaster, 

and other materials and remove all oil and grease spots. Repaint or touch up as required to look 

like new. During progress of work, Contractor is to carefully clean up and leave premises and 

all portions of building free from debris and in a clean and safe condition. 

 
 

3.9 Startup and Operational Test: Start each item of equipment in strict accordance with the 

manufacturer's instructions; or where noted under equipment specification, startup shall be done 

by a qualified representative of the manufacturer. Alignment, lubrication, safety, and operating 

control shall be included in startup check. 

 
 

3.10 Climate Control: Operate heating and cooling systems as required after initial startup to 

maintain temperature and humidity conditions to avoid freeze damage and warping or sagging 

of ceilings and carpet. Operate ventilation systems as required after initial startup in 

coordination with interior building finishes. Provide and maintain temporary filter media at 

return air and exhaust air inlets as required to prevent circulation of construction dust / debris 

through ductwork, coils, and related system components; this filter media is in addition to 

construction filters protecting coils at air handling equipment. 

 
 

3.11 Record Drawings: 
 

A. During the progress of the work, the Contractor shall record on his field set of drawings the 

exact location, as installed, of all piping, ductwork, equipment, and other systems which are not 

installed exactly as shown on the contract drawings. 
 

B. Upon completion of the work, record drawings shall be prepared as described in the General 



Heritage Park Restroom Building Stewart Engineering & Construction 

HVAC GENERAL 230000 - 9 of 11 

 

 

 

 

Conditions, Supplementary Conditions, and Division 1 sections. 

 
 

3.12 Acceptance: 
 

A. Request inspections as required under the Supplementary or General Conditions. Conceal no 

work until inspected. 
 

B. Punch List: Submit written confirmation that all punch lists have been checked and the required 

work completed. The Contractor shall pay, at the Engineer’s current billing rate, for additional 

field time required by the Engineer to report or check on previous punch list deficiencies. 
 

C. Instructions: At completion of the work, provide a competent and experienced person who is 

thoroughly familiar with project, for a period deemed necessary by the Owner to instruct 

permanent operating personnel in the operation of equipment and control systems. 
 

D. Operation and Maintenance Manuals: Furnish complete manuals electronically and organized 

by system or section. Manuals shall contain: 
 

1. Detailed operating instructions and instructions for making minor adjustments. 

2. Complete wiring and control diagrams. 

3. Routine maintenance operations. 

4. Manufacturer's  catalog  data,  service  instructions,  and  parts  lists  for  each  piece  of 

operating equipment. 

5. Copies of approved submittals. 

6. Copies of all manufacturers’ warranties. 

7. Copies of test reports and verification submittals. 
 

E. Control Diagrams: Frame under glass and mount on equipment room wall. 
 

F. Test and Balance Report:  Submit electronic copies.  Report shall be submitted for review prior 

to Substantial Completion, unless otherwise required by Division 1. 
 

G. Warranties: Submit copies of all manufacturers’ warranties. 
 

H. Record Drawings: Submit record drawings. 
 

I. Acceptance will be made on the basis of tests and inspections of the work. A representative of 

firm that performed test and balance work shall be in attendance to assist. Contractor shall 

furnish necessary mechanics to operate system, make any necessary adjustments and assist with 

final inspection. 
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This is a sample cover 

sheet. Use one for 

each shop drawing. 

PROJECT NAME 
PROJECT NUMBER 

ARCHITECT/ENGINEER: Smith Mechanical Consu
S
lting & D
A
esign 

CONTRACTOR: XYZ Construction 
 

SUBCONTRACTOR: ABC Mechanical Contractor 

SUPPLIER: Supply Company MANUFACTURER:  

Manufacturer 

DATE: MM/DD/YYYY 
 

SECTION: 23 XX XX / Section Name 

MPLE 

 

1. Description: Manufacturer, Model 

 

 
 

2. Description: Manufacturer, Model 

 

 
 

3. Description: Manufacturer, Model 

 

 
 

4. Description: Manufacturer, Model 

 

 
 

5. Description: Manufacturer, Model 
 

 

 
 

Any standard 

heading is 

acceptable 

List each item 

separately; 

include 

manufacturer name 

and model number 
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SECTION 230517 – SLEEVES AND SLEEVE SEALS 

PART 1 - GENERAL 

1.1 Related Documents: 
 

A. Drawings  and  general  provisions  of  the  Contract,  including  General  and  Supplementary 

Conditions and Division 1 Specification sections, apply to this section. 
 

B. This section is a Division 23 Common Work Results for HVAC section, and is part of each 

Division 23 section making reference to or requiring sleeves and sleeve seals specified herein. 

 
 

1.2 Approval Submittals: 
 

A. Product Data: Submit product data with installation instructions and UL listing for: 
 

1. Fire barrier sealants. 

PART 2 - PRODUCTS 

2.1 General: Provide factory-fabricated sleeves and sleeve seals recommended by manufacturer for 

use in service indicated.  Provide sleeves and sleeve seals of type indicated for each service, or 

if not indicated, provide proper selection as determined by Installer to comply with installation 

requirements. Provide sizes as indicated, and connections, which properly mate with pipe, tube, 

and equipment connections. Where more than one type is indicated, selection is Installer's 

option. 

 
 

2.2 Escutcheons: 
 

A. General: Provide pipe escutcheons as specified herein with inside diameter closely fitting pipe 

outside diameter, or outside of pipe insulation where pipe is insulated.  Select outside diameter 

of escutcheon to completely cover pipe penetration hole in floors, walls, or ceilings; and pipe 

sleeve extension, if any. Furnish pipe escutcheons with nickel or chrome finish for occupied 

areas, prime paint finish for unoccupied areas. 
 

B. Pipe Escutcheons for Moist Areas: For waterproof floors, and areas where water and 

condensation can be expected to accumulate, provide cast brass or sheet brass escutcheons, 

solid or split hinged. 
 

C. Pipe Escutcheons for Dry Areas: Provide sheet steel escutcheons, solid or split hinged. 
 

 

2.3 Fire Barrier Penetration Seals: 
 

A. Provide seals for any opening through fire-rated walls, floors, or ceilings used as passage for 

mechanical components such as piping or ductwork in accordance with the requirements of 
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Division 7. 
 

B. Cracks, Voids, or Holes Up to 4" Diameter: Use putty or calking, one-piece intumescent 

elastomer, non-corrosive to metal, compatible with synthetic cable jackets, and capable of 

expanding 10 times when exposed to flame or heat, UL-listed. 
 

C. Openings 4" or Greater: Use sealing system capable of passing 3-hour fire test in accordance 

with ASTM E-814,  consisting of  wall wrap  or liner,  partitions, and end  caps capable  of 

expanding when exposed to temperatures of 250 to 350°F, UL-listed. 

 
 

2.4 Fabricated Piping Specialties: 
 

A. Drip Pans: Provide drip pans fabricated from corrosion-resistant sheet metal with watertight 

joints, and with edges turned up 2-1/2". Reinforce top, either by structural angles or by rolling 

top over 1/4" steel rod. Provide hole, gasket, and flange at low point for watertight joint and 1" 

drain line connection. 
 

B. Pipe Sleeves: Provide pipe sleeves of one of the following: 
 

1. Sheet-Metal: Fabricate from galvanized sheet metal, round tube closed with snaplock 

joint, welded spiral seams, or welded longitudinal joint. Fabricate from the following 

gauges: 3" and smaller, 20 gauge; 4" to 6" 16 gauge; over 6", 14 gauge. 

 

2. Steel-Pipe: Fabricate from Schedule 40 galvanized steel pipe; remove burrs. 
 

3. Iron-Pipe: Fabricate from cast-iron or ductile-iron pipe; remove burrs. 
 

C. Sleeve Seals:  Provide sleeve seals for sleeves located in foundation walls below grade, or in 

exterior walls, of one of the following: 

 

1. Caulking and Sealant:   Provide foam or caulking and sealant compatible with piping 

materials used. 

 
 

PART 3 - EXECUTION 

 
 

3.1 Pipe Escutcheons: Install pipe escutcheons on each pipe penetration through floors, walls, 

partitions, and ceilings where penetration is exposed to view; and on exterior of building. 

Secure escutcheon to pipe or insulation so escutcheon covers penetration hole, and is flush with 

adjoining surface. 

 
 

3.2 Fire Barrier Penetration Seals: Provide pipe sleeve as required. Fill entire opening with sealing 

compound. Adhere to manufacturer's installation instructions. Refer to Division 7. 

 
 

3.3 Drip Pans: Locate drip pans under piping passing over or within 3' horizontally of electrical 

equipment, and elsewhere as indicated. Hang from structure with rods and building 

attachments, weld rods to sides of drip pan.  Brace to prevent sagging or swaying.  Connect 1" 
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drain line to drain connection, and run to nearest plumbing drain or elsewhere as indicated. 

 
 

3.4 Pipe Sleeves: Install pipe sleeves of types indicated where piping passes through walls, floors, 

ceilings, and roofs. Do not install sleeves through structural members of work, except as 

detailed on drawings, or as reviewed by Architect/Engineer. Install sleeves accurately centered 

on pipe runs. Size sleeves so that piping and insulation (if any) will have free movement in 

sleeve, including allowance for thermal expansion; but not less than 2 pipe sizes larger than 

piping run. Where insulation includes vapor-barrier jacket, provide sleeve with sufficient 

clearance for installation. Install length of sleeve equal to thickness of construction penetrated, 

and finish flush to surface; except floor sleeves. Extend floor sleeves 1/4" above level floor 

finish, and 3/4" above floor finish sloped to drain. Provide temporary support of sleeves during 

placement of concrete and other work around sleeves, and provide temporary closure to prevent 

concrete and other materials from entering sleeves. 

 

A. Install sleeves in fire-rated assemblies in accordance with the listing of the assembly and the fire 

barrier sealant. 

 

B. Install sheet-metal sleeves at interior partitions and ceilings other than suspended ceilings.  Fill 

annular space with caulking or fire barrier sealant as required. 

 

C. Install steel-pipe sleeves at floor penetrations.  Fill annular space with caulking or fire barrier 

sealant as required. 

 

D. Install iron-pipe sleeves at all foundation wall penetrations and at exterior penetrations, both 

above and below grade. Fill annular space with caulking or mechanical sleeve seals. 

 

 

END OF SECTION 
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SECTION 230529 – HANGERS AND SUPPORTS 

PART 1 - GENERAL 

1.1 Related Documents: 
 

A. Drawings  and  general  provisions  of  the  Contract,  including  General  and  Supplementary 

Conditions and Division 1 Specification sections, apply to this section. 
 

B. This section is a Division 23 Common Work Results for HVAC section, and is part of each 

Division 23 section making reference to or requiring hangers and supports specified herein. 
 

C. Extent  of  hangers  and  supports  required  by  this  section  is  indicated  on  drawings  and/or 

specified in other Division 23 sections. 

 
 

1.2 Codes and Standards: 
 

A. Code  Compliance: Comply  with  applicable  codes  pertaining  to  product  materials  and 

installation of hangers and supports. 

 

B. MSS Standard Compliance: 
 

1. Provide pipe hangers and supports of which materials, design, and manufacture comply 

with ANSI/MSS SP-58. 

 

2. Select and apply pipe hangers and supports, complying with MSS SP-69. 

 

3. Terminology used in this section is defined in MSS SP-90. 

 

C. UL Compliance: Provide products which are UL listed. 
 

 

PART 2 - PRODUCTS 

 
 

2.1 Acceptable Manufacturers: Subject to compliance with requirements, provide supports and 

hangers by Grinnell, Michigan Hanger Company, B-Line Systems, or approved equal. 

 
 

2.2 Horizontal-Piping Hangers and Supports: Except as otherwise indicated, provide factory- 

fabricated horizontal-piping hangers and supports complying with ANSI/MSS SP-58, of one of 

the following MSS types listed, selected by Installer to suit horizontal-piping systems, in 

accordance with MSS SP-69 and manufacturer's published product information. Use only one 

type by one manufacturer for each piping service. Select size of hangers and supports to exactly 

fit pipe size for bare piping, and to exactly fit around piping insulation with saddle or shield for 

insulated piping. Provide copper-plated hangers and supports for copper-piping systems. 
 

A. Adjustable Steel Clevises: MSS Type 1. 
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B. Steel Double Bolt Pipe Clamps: MSS Type 3. 
 

C. Adjustable Steel Band Hangers: MSS Type 7. 
 

D. Steel Pipe Clamps: MSS Type 4. 
 

E. Pipe Stanchion Saddles:  MSS Type 37, including steel pipe base support and cast-iron floor 

flange. 
 

F. Single Pipe Rolls: MSS Type 41. 
 

G. Adjustable Roller Hanger: MSS Type 43. 
 

H. Pipe Roll Stands: MSS Type 44 or Type 47. 
 

 

2.3 Vertical-Piping Clamps: Except as otherwise indicated, provide factory-fabricated vertical- 

piping clamps complying with ANSI/MSS SP-58, of one of the following MSS types listed, 

selected by Installer to suit vertical piping systems, in accordance with MSS SP-69 and 

manufacturer's published product information. Select size of vertical piping clamps to exactly 

fit pipe size of bare pipe. Provide copper-plated clamps for copper-piping systems. 
 

A. Two-Bolt Riser Clamps: MSS Type 8. 
 

B. Four-Bolt Riser Clamps: MSS Type 42. 
 

 

2.4 Hanger-Rod Attachments: Except as otherwise indicated, provide factory-fabricated hanger-rod 

attachments complying with ANSI/MSS SP-58, of one of the following MSS types listed, 

selected by Installer to suit horizontal-piping hangers and building attachments, in accordance 

with MSS SP-69 and manufacturer's published product information. Use only one type by one 

manufacturer for each piping service. Select size of hanger-rod attachments to suit hanger rods. 

Provide copper-plated hanger-rod attachments for copper-piping systems. 
 

A. Steel Turnbuckles: MSS Type 13. 
 

B. Malleable Iron Sockets: MSS Type 16. 
 

 

2.5 Building Attachments: Except  as  otherwise  indicated, provide  factory-fabricated building 

attachments complying with ANSI/MSS SP-58, of one of the following MSS types listed, 

selected by Installer to suit building substrate conditions, in accordance with MSS SP-69 and 

manufacturer's published product information. Select size of building attachments to suit 

hanger rods. 
 

A. Center Beam Clamps: MSS Type 21. 
 

B. C-Clamps: MSS Type 23. 
 

C. Malleable Beam Clamps: MSS Type 30. 
 

D. Side Beam Brackets: MSS Type 34. 
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E. Concrete Inserts: MSS Type 18. 
 

 

2.6 Saddles and Shields: Except as otherwise indicated, provide saddles or shields under piping 

hangers and supports, factory-fabricated, for all insulated piping. Size saddles and shields for 

exact fit to mate with pipe insulation. 
 

A. Protection Shields: MSS Type 40, of length recommended by manufacturer to prevent crushing 

of insulation. 
 

B. Protection Saddles: MSS  Type 39, use with  rollers; fill interior voids with segments of 

insulation matching adjoining insulation. 

 
 

2.7 Roof Curbs: Furnish 12-inch high, roofed over type, pre-fabricated aluminum curbs with 

treated wood nailer and 1-1/2" fire resistant fiberglass insulation sized to match pipe or duct. 

For deck slopes of 1/4" per foot and more, fabricate curbs to form level top edge. Provide 

sloped, welded stainless steel cap where duct or pipe passes through. 

 
 

2.8 Miscellaneous Materials: 
 

A. Metal Framing: Provide products complying with NEMA STD ML 1. 
 

B. Steel Plates, Shapes and Bars: Provide products complying with ANSI/ASTM A 36. 
 

C. Cement Grout: Portland cement (ANSI/ASTM C 150, Type I or Type III) and clean uniformly 

graded, natural sand (ANSI/ASTM C 404, Size No. 2). Mix at a ratio of 1.0 part cement to 3.0 

parts sand, by volume, with minimum amount of water required for placement and hydration. 
 

D. Heavy-Duty Steel Trapezes: Fabricate from steel shapes or continuous channel struts selected 

for loads required; weld steel in accordance with AWS standards. 

 
 

PART 3 - EXECUTION 

 
 

3.1 Preparation: 
 

A. Proceed with installation of hangers, supports, and anchors only after required building structural 

work has been  completed in areas  where the work  is to  be installed. Correct inadequacies 

including, but not limited to, proper placement of inserts, anchors and other building 

structural attachments. 

 

B. Prior to installation of hangers, supports, anchors and associated work, Installer shall meet at 

project site with Contractor, installer of each component of associated work, and installers of 

other work requiring coordination with work of this section for purpose of reviewing material 

selections and procedures to be followed in performing the work in compliance with 

requirements specified. 

 
 

3.2 Installation of Building Attachments: 
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A. Install building attachments at required locations within concrete or on structural steel for 

proper piping support. Space attachments within maximum piping span length indicated in 

MSS SP-69. Install additional building attachments where support is required for additional 

concentrated loads, including valves, flanges, guides, strainers, expansion joints, and at changes 

in direction of piping. Install concrete inserts before concrete is placed; fasten insert securely to 

forms. Where concrete with compressive strength less than 2500 psi is indicated, install 

reinforcing bars through openings at top of inserts. 

 

B. In areas of work requiring attachments to existing concrete, use self drilling rod inserts, Phillips 

Drill Co., "Red-Head" or equal. 

 
 

3.3 Installation of Hangers and Supports: 
 

A. General: Install hangers, supports, clamps and attachments to support piping properly from 

building structure; comply with MSS SP-69. Arrange for grouping of parallel runs of horizontal 

piping to be supported together on trapeze type hangers where possible. Install supports with 

maximum spacing complying with MSS SP-69 or as listed herein, whichever is most limiting. 

Where piping of various sizes is to be supported together by trapeze hangers, space hangers for 

smallest pipe size or install intermediate supports for smaller diameter pipe. Do not use wire or 

perforated metal to support piping, and do not support piping from other piping. 

 

1. Horizontal steel pipe and copper tube 1-1/2" diameter and smaller: support on 6-foot 

centers. 

 

2. Horizontal steel pipe and copper tube over 1-1/2" diameter: support on 10-foot centers. 
 

3. Vertical steel pipe and copper tube: support at each floor. 
 

4. Plastic pipe: support in accordance with manufacturer's recommendations. 
 

B. Install hangers and supports complete with necessary inserts, bolts, rods, nuts, washers and 

other accessories. 

 

C. Paint all black steel hangers with black enamel.  Galvanized steel and copper clad hangers do 

not require paint. 

 

D. Prevent electrolysis in support of copper tubing by use of hangers and supports which are 

copper plated, or by other recognized industry methods. 

 

E. Provision for Movement: 
 

1. Install hangers and supports to allow controlled movement of piping systems and to 

permit freedom of movement between pipe anchors, and to facilitate action of expansion 

joints, expansion loops, expansion bends and similar units. 

 

2. Load Distribution: Install hangers and supports so that piping live and dead loading and 

stresses from movement will not be transmitted to connected equipment. 

 

3. Pipe Slopes: Install hangers and supports to provide indicated pipe slopes, and so that 
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maximum pipe deflections allowed by ANSI B31 are not exceeded. 

 

F. Insulated Piping: Comply with the following installation requirements: 
 

1. Shields: Where low-compressive-strength insulation or vapor barriers are indicated, 

install coated protective shields. For pipe 8" and over, install wood insulation saddles. 

 

2. Clamps: Attach clamps, including spacers (if any), to piping with clamps projecting 

through insulation; do not exceed pipe stresses allowed by ANSI B31. 

 
 

3.4 Installation of Anchors: 
 

A. Install anchors at proper locations to prevent stresses from exceeding those permitted by ANSI 

B31, and to prevent transfer of loading and stresses to connected equipment. 

 

B. Fabricate and install anchors by welding steel shapes, plates and bars to piping and to structure. 

Comply with ANSI B31 and with AWS standards. 

 

C. Anchor Spacing:  Where not otherwise indicated, install anchors at ends of principal pipe-runs, 

at intermediate points in pipe-runs between expansion loops and elbows. Make provisions for 

preset of anchors as required to accommodate both expansion and contraction of piping. 

 

D. Where expansion compensators are indicated, install anchors in accordance with expansion unit 

manufacturer's written instructions to limit movement of piping and forces to maximums 

recommended by manufacturer for each unit. 

 
 

3.5 Equipment Bases: 
 

A. Concrete housekeeping bases will be provided as work of Division 3. Furnish to Contractor 

scaled layouts of all required bases, with dimensions of base, and location to column center 

lines. Furnish templates, anchor bolts, and accessories necessary for base construction. 

 

B. Provide concrete housekeeping bases for all floor mounted equipment furnished as part of the 

work of Division 23. Size bases to extend minimum of 6" beyond equipment base in any 

direction, and 4" above finished floor elevation. Construct of reinforced concrete, roughen floor 

slab beneath base for bond, and provide steel rod anchors between floor and base. Locate 

anchor bolts using equipment manufacturer's templates. Chamfer top and edge corners. 

 

C. Provide structural steel stands to support equipment not floor mounted or hung from structure. 

Construct of structural steel members or steel pipe and fittings. Provide factory-fabricated tank 

saddles for tanks mounted on steel stands. Prime and paint with black enamel. 

 
 

3.6 Roof Curbs: Furnish roof curbs to roofing Installer for installation. 
 
 

END OF SECTION 
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SECTION 260500 - COMMON WORK RESULTS FOR ELECTRICAL 

PART 1 - GENERAL 

1.1 SUMMARY 
 

A. Section Includes: 
 

1. Sleeves for raceways and cables. 

2. Sleeve seals. 

3. Grout. 

4. Common electrical installation requirements. 

 
 

1.2 SUBMITTALS 
 

A. Product Data: For sleeve seals. 

PART 2 - PRODUCTS 

2.1 SLEEVES FOR RACEWAYS AND CABLES 
 

A. Steel Pipe Sleeves:  ASTM A 53/A 53M, Type E, Grade B, Schedule 40, galvanized steel, plain 

ends. 
 

B. Cast-Iron Pipe Sleeves:  Cast or fabricated "wall pipe," equivalent to ductile-iron pressure pipe, 

with plain ends and integral waterstop, unless otherwise indicated. 
 

C. Sleeves for Rectangular Openings: Galvanized sheet steel. 
 

1. Minimum Metal Thickness: 
 

a. For sleeve cross-section rectangle perimeter less than 50 inches and no side more 

than 16 inches, thickness shall be 0.052 inch. 

b. For sleeve cross-section rectangle perimeter equal to, or more than, 50 inches and 

1 or more sides equal to, or more than, 16 inches, thickness shall be 0.138 inch. 

 
 

2.2 SLEEVE SEALS 
 

A. Description: Modular sealing device, designed for field assembly, to fill annular space between 

sleeve and raceway or cable. 
 

1. Manufacturers: Subject to compliance with requirements, provide products by one of the 

following: 
 

a. Advance Products & Systems, Inc. 
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b. Calpico, Inc. 

c. Metraflex Co. 

d. Pipeline Seal and Insulator, Inc. 
 

2. Sealing Elements: NBR interlocking links shaped to fit surface of cable or conduit. 

Include type and number required for material and size of raceway or cable. 

3. Pressure Plates: Plastic. Include two for each sealing element. 

4. Connecting Bolts and Nuts: Carbon steel with corrosion-resistant coating of length 

required to secure pressure plates to sealing elements. Include one for each sealing 

element. 

 
 

2.3 GROUT 
 

A. Nonmetallic, Shrinkage-Resistant Grout: ASTM C 1107, factory-packaged, nonmetallic 

aggregate grout, noncorrosive, nonstaining, mixed with water to consistency suitable for 

application and a 30-minute working time. 

 
 

PART 3 - EXECUTION 

 
 

3.1 COMMON REQUIREMENTS FOR ELECTRICAL INSTALLATION 
 

A. Comply with NECA 1. 
 

B. Measure indicated mounting heights to bottom of unit for suspended items and to center of unit 

for wall-mounting items. 
 

C. Headroom Maintenance: If mounting heights or other location criteria are not indicated, 

arrange and install components and equipment to provide maximum possible headroom 

consistent with these requirements. 
 

D. Equipment:  Install to facilitate service, maintenance, and repair or replacement of components 

of both electrical equipment and other nearby installations. Connect in such a way as to 

facilitate future disconnecting with minimum interference with other items in the vicinity. 
 

E. Right of Way: Give to piping systems installed at a required slope. 

 
 

3.2 SLEEVE INSTALLATION FOR ELECTRICAL PENETRATIONS 
 

A. Electrical penetrations occur when raceways, cables, wireways, cable trays, or busways 

penetrate concrete slabs, concrete or masonry walls, or fire-rated floor and wall assemblies. 
 

B. Concrete Slabs and Walls: Install sleeves for penetrations unless core-drilled holes or formed 

openings are used. Install sleeves during erection of slabs and walls. 
 

C. Use pipe sleeves unless penetration arrangement requires rectangular sleeved opening. 
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D. Fire-Rated Assemblies: Install sleeves for penetrations of fire-rated floor and wall assemblies 

unless openings compatible with firestop system used are fabricated during construction of floor 

or wall. 
 

E. Cut sleeves to length for mounting flush with both surfaces of walls. 
 

F. Extend sleeves installed in floors 2 inches above finished floor level. 
 

G. Size pipe sleeves to provide 1/4-inch annular clear space between sleeve and raceway or cable, 

unless indicated otherwise. 
 

H. Seal space outside of sleeves with grout for penetrations of concrete and masonry 
 

1. Promptly pack grout solidly between sleeve and wall so no voids remain.  Tool exposed 

surfaces smooth; protect grout while curing. 
 

I. Interior Penetrations of Non-Fire-Rated Walls and Floors: Seal annular space between sleeve 

and raceway or cable, using joint sealant appropriate for size, depth, and location of joint. 

Comply with requirements in Division 07 Section "Joint Sealants.". 
 

J. Fire-Rated-Assembly Penetrations: Maintain indicated fire rating of walls, partitions, ceilings, 

and floors at raceway and cable penetrations. Install sleeves and seal raceway and cable 

penetration sleeves with firestop materials. Comply with requirements in Division 07 Section 

"Penetration Firestopping." 
 

K. Roof-Penetration Sleeves: Seal penetration of individual raceways and cables with flexible 

boot-type flashing units applied in coordination with roofing work. 
 

L. Aboveground, Exterior-Wall Penetrations: Seal penetrations using steel pipe sleeves and 

mechanical sleeve seals. Select sleeve size to allow for 1-inch annular clear space between pipe 

and sleeve for installing mechanical sleeve seals. 
 

M. Underground, Exterior-Wall Penetrations: Install cast-iron pipe sleeves. Size sleeves to allow for 

1-inch annular clear space between raceway or cable and sleeve for installing mechanical sleeve 

seals. 

 
 

3.3 SLEEVE-SEAL INSTALLATION 
 

A. Install to seal exterior wall penetrations. 
 

B. Use type and number of sealing elements recommended by manufacturer for raceway or cable 

material and size. Position raceway or cable in center of sleeve. Assemble mechanical sleeve 

seals and install in annular space between raceway or cable and sleeve. Tighten bolts against 

pressure plates that cause sealing elements to expand and make watertight seal. 

 
 

3.4 FIRESTOPPING 
 

A. Apply firestopping to penetrations of fire-rated floor and wall assemblies for electrical 

installations to restore original fire-resistance rating of assembly. Firestopping materials and 

installation requirements are specified in Division 07 Section "Penetration Firestopping." 
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END OF SECTION 260500 
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SECTION 260519 - LOW-VOLTAGE ELECTRICAL POWER CONDUCTORS AND CABLES 

PART 1 - GENERAL 

1.1 SUMMARY 
 

A. This Section includes the following: 
 

1. Building wires and cables rated 600 V and less. 

2. Connectors, splices, and terminations rated 600 V and less. 

3. Sleeves and sleeve seals for cables. 

 
 

1.2 SUBMITTALS 
 

A. Product Data: For each type of product indicated. 
 

B. Field quality-control test reports. 

 
 

1.3 QUALITY ASSURANCE 
 

A. Electrical Components, Devices, and Accessories: Listed and labeled as defined in NFPA 70, 

Article 100, by a testing agency acceptable to authorities having jurisdiction, and marked for 

intended use. 
 

B. Comply with NFPA 70.  

PART 2 - PRODUCTS 

2.1 CONDUCTORS AND CABLES 
 

A. Copper Conductors: Comply with NEMA WC 70. 
 

B. Conductor Insulation: Comply with NEMA WC 70 for Types THHN-THWN. 
 

C. Multiconductor Cable: Comply  with  NEMA WC 70  for  metal-clad  cable,  Type MC  with 

ground wire. 

 
 

2.2 CONNECTORS AND SPLICES 
 

A. Manufacturers: Subject to compliance with requirements, provide products by one of the 

following: 
 

1. AFC Cable Systems, Inc. 

2. Hubbell Power Systems, Inc. 
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3. O-Z/Gedney; EGS Electrical Group LLC. 

4. 3M; Electrical Products Division. 

5. Tyco Electronics Corp. 
 

B. Description:  Factory-fabricated connectors and splices of size, ampacity rating, material, type, 

and class for application and service indicated. 

 
 

2.3 SLEEVES FOR CABLES 
 

A. Steel Pipe Sleeves:  ASTM A 53/A 53M, Type E, Grade B, Schedule 40, galvanized steel, plain 

ends. 
 

B. Cast-Iron Pipe Sleeves:  Cast or fabricated "wall pipe," equivalent to ductile-iron pressure pipe, 

with plain ends and integral waterstop, unless otherwise indicated. 
 

C. Coordinate sleeve  selection  and  application  with  selection  and  application  of firestopping 

specified in Division 07 Section "Penetration Firestopping." 

 
 

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. Service Entrance: Type THHN-THWN, single conductors in raceway. 
 

B. Exposed Feeders: Type THHN-THWN, single conductors in raceway. 
 

C. Feeders  Concealed  in  Ceilings, Walls,  Partitions,  and  Crawlspaces: Type THHN-THWN, 

single conductors in raceway. 
 

D. Feeders  Concealed  in  Concrete,  below  Slabs-on-Grade,  and  Underground: Type THHN- 

THWN, single conductors in raceway. 
 

E. Exposed Branch Circuits, Including in Crawlspaces: Type THHN-THWN, single conductors in 

raceway. 
 

F. Branch Circuits Concealed in Ceilings, Walls, and Partitions: Type THHN-THWN, single 

conductors in raceway, Metal-clad cable, Type MC. 
 

G. Branch Circuits Concealed in Concrete, below Slabs-on-Grade, and Underground: 

Type THHN-THWN, single conductors in raceway. 
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H. Cord Drops and Portable Appliance Connections: Type SO, hard service cord with stainless- 

steel, wire-mesh, strain relief device at terminations to suit application. 
 

I. Class 1 Control Circuits: Type THHN-THWN, in raceway. 
 

J. Class 2 Control Circuits: Type THHN-THWN, in raceway. 

 
 

3.3 INSTALLATION OF CONDUCTORS AND CABLES 
 

A. Conceal cables in finished walls, ceilings, and floors, unless otherwise indicated. 
 

B. Use manufacturer-approved pulling compound or lubricant where necessary; compound used 

must not deteriorate conductor or insulation. Do not exceed manufacturer's recommended 

maximum pulling tensions and sidewall pressure values. 
 

C. Use pulling means, including fish tape, cable, rope, and basket-weave wire/cable grips, that will 

not damage cables or raceway. 
 

D. Install exposed cables parallel and perpendicular to surfaces of exposed structural members, and 

follow surface contours where possible. 
 

E. Support cables according to Division 26 Sections "Hangers and Supports for Electrical 

Systems." 
 

F. Identify and color-code conductors and cables according to Division 26 Section "Identification 

for Electrical Systems." 
 

G. Tighten electrical connectors and terminals according to manufacturer's published torque- 

tightening values. If manufacturer's torque values are not indicated, use those specified in 

UL 486A and UL 486B. 
 

H. Make splices and taps that are compatible with conductor material and that possess equivalent 

or better mechanical strength and insulation ratings than unspliced conductors. 
 

1. Use oxide inhibitor in each splice and tap conductor for aluminum conductors. 
 

I. Wiring at Outlets: Install conductor at each outlet, with at least 6 inches of slack. 

 
 

3.4 SLEEVE INSTALLATION FOR ELECTRICAL PENETRATIONS 
 

A. Coordinate sleeve selection and application with selection and application of firestopping 

specified in Division 07 Section "Penetration Firestopping." 
 

B. Concrete Slabs and Walls: Install sleeves for penetrations unless core-drilled holes or formed 

openings are used. Install sleeves during erection of slabs and walls. 
 

C. Fire-Rated Assemblies: Install sleeves for penetrations of fire-rated floor and wall assemblies 

unless openings compatible with firestop system used are fabricated during construction of floor 

or wall. 
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D. Cut sleeves to length for mounting flush with both wall surfaces. 
 

E. Extend sleeves installed in floors 2 inches above finished floor level. 
 

F. Size pipe sleeves to provide 1/4-inch annular clear space between sleeve and cable unless sleeve 

seal is to be installed. 
 

G. Seal space outside of sleeves with grout for penetrations of concrete and masonry and with 

approved joint compound for gypsum board assemblies. 
 

H. Interior Penetrations of Non-Fire-Rated Walls and Floors: Seal annular space between sleeve 

and cable, using joint sealant appropriate for size, depth, and location of joint according to 

Division 07 Section "Joint Sealants." 
 

I. Fire-Rated-Assembly Penetrations: Maintain indicated fire rating of walls, partitions, ceilings, 

and floors at cable penetrations. Install sleeves and seal with firestop materials according to 

Division 07 Section "Penetration Firestopping." 
 

J. Roof-Penetration Sleeves: Seal penetration of individual cables with flexible boot-type flashing 

units applied in coordination with roofing work. 
 

K. Aboveground Exterior-Wall Penetrations: Seal penetrations using sleeves and mechanical 

sleeve seals. Size sleeves to allow for 1-inch annular clear space between pipe and sleeve for 

installing mechanical sleeve seals. 
 

L. Underground Exterior-Wall Penetrations: Install cast-iron "wall  pipes"  for  sleeves.  Size sleeves 

to allow for 1-inch annular clear space between cable and sleeve for installing mechanical sleeve 

seals. 

 
 

3.5 SLEEVE-SEAL INSTALLATION 
 

A. Install to seal underground exterior-wall penetrations. 
 

B. Use type and number of sealing elements recommended by manufacturer for cable material and 

size. Position cable in center of sleeve. Assemble mechanical sleeve seals and install in annular 

space between cable and sleeve. Tighten bolts against pressure plates that cause sealing 

elements to expand and make watertight seal. 

 
 

3.6 FIRESTOPPING 
 

A. Apply firestopping to electrical penetrations of fire-rated floor and wall assemblies to restore 

original fire-resistance rating of assembly according to Division 07 Section "Penetration 

Firestopping." 

 
 

3.7 FIELD QUALITY CONTROL 
 

A. Perform tests and inspections and prepare test reports. 
 

B. Tests and Inspections: 
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1. After installing conductors and cables and before electrical circuitry has been energized, 

test all service entrance and feeder conductors. 
 

2. Perform each visual and mechanical inspection and electrical test stated in NETA 

Acceptance Testing Specification. Certify compliance with test parameters. 

3. Infrared Scanning: After Substantial Completion, but not more than 60 days after Final 

Acceptance, perform an infrared scan of each splice in cables and conductors No. 3 AWG 

and larger. Remove box and equipment covers so splices are accessible to portable 

scanner. 
 

a. Follow-up Infrared Scanning: Perform an additional follow-up infrared scan of 

each splice 11 months after date of Substantial Completion. 

b. Instrument:  Use an infrared scanning device designed to measure temperature or 

to detect significant deviations from normal values. Provide calibration record for 

device. 

c. Record of Infrared Scanning: Prepare a certified report that identifies splices 

checked and that describes scanning results. Include notation of deficiencies 

detected, remedial action taken, and observations after remedial action. 
 

C. Test Reports: Prepare a written report to record the following: 
 

1. Test procedures used. 

2. Test results that comply with requirements. 
3. Test results that do not comply with requirements and corrective action taken to achieve 

compliance with requirements. 
 

D. Remove and replace malfunctioning units and retest as specified above. 

END OF SECTION 260519 
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SECTION 260526 - GROUNDING AND BONDING FOR ELECTRICAL SYSTEMS 

PART 1 - GENERAL 

1.1 SUMMARY 
 

A. This Section includes methods and materials for grounding systems and equipment. 

 
 

1.2 SUBMITTALS 
 

A. Product Data: For each type of product indicated. 
 

B. Field quality-control test reports. 

 
 

1.3 QUALITY ASSURANCE 
 

A. Electrical Components, Devices, and Accessories: Listed and labeled as defined in NFPA 70, 

Article 100, by a testing agency acceptable to authorities having jurisdiction, and marked for 

intended use. 
 

B. Comply with UL 467 for grounding and bonding materials and equipment.  

PART 2 - PRODUCTS 

2.1 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. Tinned Conductors: ASTM B 33. 

4. Bonding Cable: 28 kcmil, 14 strands of No. 17 AWG conductor, 1/4 inch in diameter. 

5. Bonding Conductor: No. 4 or No. 6 AWG, stranded conductor. 

6. Bonding Jumper:  Copper tape, braided conductors, terminated with copper ferrules; 1- 

5/8 inches wide and 1/16 inch thick. 

7. Tinned  Bonding  Jumper: Tinned-copper  tape,  braided  conductors,  terminated  with 

copper ferrules; 1-5/8 inches wide and 1/16 inch thick. 
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2.2 CONNECTORS 
 

A. Listed and labeled by a nationally recognized testing laboratory acceptable to authorities having 

jurisdiction for applications in which used, and for specific types, sizes, and combinations of 

conductors and other items connected. 
 

B. Bolted Connectors for Conductors and Pipes: Copper or copper alloy, bolted pressure-type, 

with at least two bolts. 
 

1. Pipe Connectors: Clamp type, sized for pipe. 
 

C. Welded Connectors: Exothermic-welding kits of types recommended by kit manufacturer for 

materials being joined and installation conditions. 

 
 

2.3 GROUNDING ELECTRODES 
 

A. Ground Rods: Copper-clad 3/4 inch by10 feet in diameter. 

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 copper conductor, No. 2/0 AWG minimum. 

Bury at least 24 inches below grade. 
 

C. Isolated Grounding Conductors: Green-colored insulation with continuous yellow stripe. On 

feeders with isolated ground, identify grounding conductor where visible to normal inspection, 

with alternating bands of green and yellow tape, with at least three bands of green and two 

bands of yellow. 
 

D. 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. Connections to Ground Rods at Test Wells: Bolted connectors. 

4. Connections to Structural Steel: Welded connectors. 

 
 

3.2 EQUIPMENT GROUNDING 
 

A. Install insulated equipment grounding conductors with the following items, in addition to those 

required by NFPA 70: 
 

1. Feeders and branch circuits. 

2. Lighting circuits. 
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3. Receptacle circuits. 

4. Single-phase motor and appliance branch circuits. 

5. Three-phase motor and appliance branch circuits. 

6. Flexible raceway runs. 

7. Armored and metal-clad cable runs. 

8. Busway Supply Circuits: Install insulated equipment grounding conductor from 

grounding bus in the switchgear, switchboard, or distribution panel to equipment 

grounding bar terminal on busway. 

9. Computer and Rack-Mounted Electronic Equipment Circuits: Install insulated equipment 

grounding conductor in branch-circuit runs from equipment-area power panels and power-

distribution units. 

10. X-Ray Equipment Circuits:  Install insulated equipment grounding conductor in circuits 

supplying x-ray equipment. 
 

B. Air-Duct Equipment Circuits: Install insulated equipment grounding conductor to duct- mounted 

electrical devices operating at 120 V and more, including air cleaners, heaters, dampers, 

humidifiers, and other duct electrical equipment. Bond conductor to each unit and to air duct and 

connected metallic piping. 
 

C. Water Heater, Heat-Tracing, and Antifrost Heating Cables: Install a separate insulated 

equipment grounding conductor to each electric water heater and heat-tracing cable. Bond 

conductor to heater units, piping, connected equipment, and components. 
 

D. Isolated Grounding Receptacle Circuits: Install an insulated equipment grounding conductor 

connected to the receptacle grounding terminal. Isolate conductor from raceway and from 

panelboard grounding terminals. Terminate at equipment grounding conductor terminal of the 

applicable derived system or service, unless otherwise indicated. 
 

E. Isolated Equipment Enclosure Circuits:  For designated equipment supplied by a branch circuit 

or feeder, isolate equipment enclosure from supply circuit raceway with a nonmetallic raceway 

fitting listed for the purpose. Install fitting where raceway enters enclosure, and install a 

separate insulated equipment grounding conductor. Isolate conductor from raceway and from 

panelboard grounding terminals. Terminate at equipment grounding conductor terminal of the 

applicable derived system or service, unless otherwise indicated. 
 

F. Signal and Communication Equipment: For telephone, alarm, voice and data, and other 

communication equipment, provide No. 4 AWG minimum insulated grounding conductor in 

raceway from grounding electrode system to each service location, terminal cabinet, wiring 

closet, and central equipment location. 
 

1. Service and Central Equipment Locations and Wiring Closets: Terminate grounding 

conductor on a 1/4-by-2-by-12-inch grounding bus. 

2. Terminal Cabinets: Terminate grounding conductor on cabinet grounding terminal. 
 

G. Metal and Wood Poles Supporting Outdoor Lighting Fixtures: Install grounding electrode and a 

separate insulated equipment grounding conductor in addition to grounding conductor installed 

with branch-circuit conductors. 
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3.3 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. Test Wells: Ground rod driven through drilled hole in bottom of handhole. Handholes are 

specified in Division 26 Section "Underground Ducts and Raceways for Electrical Systems," 

and shall be at least 12 inches deep, with cover. 
 

1. Test Wells: Install at least one test well for each service, unless otherwise indicated. 

Install at the ground rod electrically closest to service entrance. Set top of test well flush 

with finished grade or floor. 
 

D. Bonding Straps and Jumpers: Install in locations accessible for inspection and maintenance, 

except where routed through short lengths of conduit. 
 

1. Bonding to Structure: Bond straps directly to basic structure, taking care not to penetrate 

any adjacent parts. 

2. Bonding to Equipment Mounted on Vibration Isolation Hangers and Supports: Install so 

vibration is not transmitted to rigidly mounted equipment. 

3. Use exothermic-welded connectors for outdoor locations, but if a disconnect-type 

connection is required, use a bolted clamp. 
 

E. 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, 

using a bolted clamp connector or by bolting a lug-type connector to a pipe flange, using 

one of the lug bolts of the flange. Where a dielectric main water fitting 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. 
 

F. Bonding Interior Metal Ducts: Bond metal air ducts to equipment grounding conductors of 

associated fans, blowers, electric heaters, and air cleaners. Install bonding jumper to bond 

across flexible duct connections to achieve continuity. 
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3.4 FIELD QUALITY CONTROL 
 

A. Perform the following tests and inspections and prepare test reports: 
 

1. After installing grounding system but before permanent electrical circuits have been 

energized, test for compliance with requirements. 

2. Test completed grounding system at each location where a maximum ground-resistance 

level is specified, at service disconnect enclosure grounding terminal, and at ground test 

wells. 
 

a. Measure ground resistance not less 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. Report measured ground resistances that exceed the following values: 
 

1. Power and Lighting Equipment or System with Capacity 500 kVA and Less: 10 ohms. 

2. Power and Lighting Equipment or System with Capacity 500 to 1000 kVA: 5 ohms. 

3. Power and Lighting Equipment or System with Capacity More Than 1000 kVA: 3 ohms. 

4. Power Distribution Units or Panelboards Serving Electronic Equipment: 1 ohm(s). 
 

C. Excessive Ground Resistance: If resistance to ground exceeds specified values, notify Architect 

promptly and include recommendations to reduce ground resistance. 

 
 

END OF SECTION 260526 
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SECTION 260529 - HANGERS AND SUPPORTS FOR ELECTRICAL SYSTEMS 

PART 1 - GENERAL 

1.1 SUMMARY 
 

A. Section includes: 
 

1. Hangers and supports for electrical equipment and systems. 

2. Construction requirements for concrete bases. 

 
 

1.2 PERFORMANCE REQUIREMENTS 
 

A. Design supports for multiple raceways capable of supporting combined weight of supported 

systems and its contents. 
 

B. Design equipment supports capable of supporting combined operating weight of supported 

equipment and connected systems and components. 
 

C. Rated Strength: Adequate in tension, shear, and pullout force to resist maximum  loads calculated 

or imposed for this Project, with a minimum structural safety factor of five times the applied 

force. 

 
 

1.3 SUBMITTALS 
 

A. Product Data: For steel slotted support systems. 
 

B. Shop Drawings: Show fabrication and installation details and include calculations for the 

following: 
 

1. Trapeze hangers. Include Product Data for components. 

2. Steel slotted channel systems. Include Product Data for components. 

3. Equipment supports. 

 
 

1.4 QUALITY ASSURANCE 
 

A. Welding: Qualify  procedures  and  personnel  according  to  AWS D1.1/D1.1M,  "Structural 

Welding Code - Steel." 
 

B. Comply with NFPA 70. 
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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. Manufacturers: Subject to compliance with requirements, provide products by one of the 

following: 
 

a. Allied Tube & Conduit. 

b. Cooper B-Line, Inc.; a division of Cooper Industries. 

c. ERICO International Corporation. 

d. GS Metals Corp. 

e. Thomas & Betts Corporation. 

f. Unistrut; Tyco International, Ltd. 

g. Wesanco, Inc. 
 

2. Metallic Coatings: Hot-dip galvanized after fabrication and applied according to MFMA-

4. 

3. Nonmetallic Coatings: Manufacturer's standard PVC, polyurethane, or polyester coating 

applied according to MFMA-4. 

4. Painted Coatings:  Manufacturer's standard painted coating applied according to MFMA- 

4. 

5. Channel Dimensions: Selected for applicable load criteria. 
 

B. Raceway and Cable Supports: As described in NECA 1 and NECA 101. 
 

C. Conduit and Cable Support Devices: Steel and malleable-iron hangers, clamps, and associated 

fittings, designed for types and sizes of raceway or cable to be supported. 
 

D. Support for Conductors in Vertical Conduit: Factory-fabricated assembly consisting of threaded 

body and insulating wedging plug or plugs for non-armored electrical conductors or cables in 

riser conduits.  Plugs shall have number, size, and shape of conductor gripping pieces as required 

to suit individual conductors or cables supported. Body shall be malleable iron. 
 

E. Structural Steel for Fabricated  Supports and Restraints: ASTM A 36/A 36M, steel plates, 

shapes, and bars; black and galvanized. 
 

F. 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. 
 

a. Manufacturers: Subject to compliance with requirements, provide products by one 

of the following: 
 

1) Hilti Inc. 
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2) ITW Ramset/Red Head; a division of Illinois Tool Works, Inc. 

3) MKT Fastening, LLC. 

4) Simpson Strong-Tie Co., Inc.; Masterset Fastening Systems Unit. 
 

2. Mechanical-Expansion Anchors: Insert-wedge-type, [zinc-coated] [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. 
 

a. Manufacturers: Subject to compliance with requirements, provide products by one 

of the following: 
 

1) Cooper B-Line, Inc.; a division of Cooper Industries. 

2) Empire Tool and Manufacturing Co., Inc. 

3) Hilti Inc. 

4) ITW Ramset/Red Head; a division of Illinois Tool Works, Inc. 

5) MKT Fastening, LLC. 
 

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. 

 
 

2.2 FABRICATED METAL EQUIPMENT SUPPORT ASSEMBLIES 
 

A. Description: Welded or bolted, structural-steel shapes, shop or field fabricated to fit dimensions 

of supported equipment. 
 

B. Materials: Comply with requirements in Division 05 Section "Metal Fabrications" for steel 

shapes and plates. 

 
 

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 required by 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 support 

system, sized so capacity can be increased by at least 25 percent in future without exceeding 

specified design load limits. 
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1. Secure raceways and cables to these supports with two-bolt conduit clamps. 
 

D. Spring-steel clamps designed for supporting single conduits without bolts may be used for 1- 

1/2-inch and smaller raceways serving branch circuits and communication systems above 

suspended ceilings and for fastening raceways to trapeze supports. 

 
 

3.2 SUPPORT INSTALLATION 
 

A. Comply with NECA 1 and NECA 101 for installation requirements except as specified in this 

Article. 
 

B. Raceway Support Methods: In addition to methods described in NECA 1, EMT, IMC, and 

RMC may be supported by openings through structure members, as permitted in NFPA 70. 
 

C. Strength of Support Assemblies: Where not indicated, select sizes of components so strength 

will be adequate to carry present and future static loads within specified loading limits. Minimum 

static design load used for strength determination 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: Beam clamps (MSS Type 19, 21, 23, 25, or 27) complying with MSS SP-69. 

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. 
 

E. Drill holes for expansion anchors in concrete at locations and to depths that avoid reinforcing 

bars. 

 
 

3.3 INSTALLATION OF FABRICATED METAL SUPPORTS 
 

A. Comply with installation requirements in Division 05 Section "Metal Fabrications" for site- 

fabricated metal supports. 
 

B. Cut, fit, and place miscellaneous metal supports accurately in location, alignment, and elevation 

to support and anchor electrical materials and equipment. 
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C. Field Welding: Comply with AWS D1.1/D1.1M. 

 
 

3.4 CONCRETE BASES 
 

A. Construct concrete bases of dimensions indicated but not less than 4 inches larger in both 

directions than supported unit, and so anchors will be a minimum of 10 bolt diameters from 

edge of the base. 
 

B. Use 3000-psi, 28-day compressive-strength concrete. Concrete materials, reinforcement, and 

placement requirements are specified in Division 03 Section "Cast-in-Place Concrete." 
 

C. Anchor equipment to concrete base. 
 

1. Place and secure anchorage devices. Use supported equipment manufacturer's setting 

drawings, templates, diagrams, instructions, and directions furnished with items to be 

embedded. 

2. Install anchor bolts to elevations required for proper attachment to supported equipment. 

3. Install anchor bolts according to anchor-bolt manufacturer's written instructions. 

 
 

3.5 PAINTING 
 

A. Touchup: Clean field welds and abraded areas of shop paint. Paint exposed areas immediately 

after erecting hangers and supports. Use same materials as used for shop painting. Comply 

with SSPC-PA 1 requirements for touching up field-painted surfaces. 
 

1. Apply paint by brush or spray to provide minimum dry film thickness of 2.0 mils. 
 

B. Touchup: Comply with requirements in Division 09 painting Sections for cleaning and touchup 

painting of field welds, bolted connections, and abraded areas of shop paint on miscellaneous 

metal. 
 

C. Galvanized Surfaces: Clean welds, bolted connections, and abraded areas and apply 

galvanizing-repair paint to comply with ASTM A 780. 

 
 

END OF SECTION 260529 
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SECTION 260533 - RACEWAY AND BOXES FOR ELECTRICAL SYSTEMS 

PART 1 - GENERAL 

1.1 SUMMARY 
 

A. This Section includes raceways, fittings, boxes, enclosures, and cabinets for electrical wiring. 
 

B. See Division 26 Section "Underground Ducts and Raceways for Electrical Systems" for exterior 

ductbanks and manholes, and underground handholes, boxes, and utility construction. 

 
 

1.2 SUBMITTALS 
 

A. Product  Data: For  surface  raceways,  wireways  and  fittings,  floor  boxes,  hinged-cover 

enclosures, and cabinets. 
 

B. Shop Drawings: For custom enclosures and cabinets. Include plans, elevations, sections, 

details, and attachments to other work. 

 
 

1.3 QUALITY ASSURANCE 
 

A. Electrical Components, Devices, and Accessories: Listed and labeled as defined in NFPA 70, 

Article 100, by a testing agency acceptable to authorities having jurisdiction, and marked for 

intended use. 
 

B. Comply with NFPA 70. 

PART 2 - PRODUCTS 

2.1 METAL CONDUIT AND TUBING 
 

A. Rigid Steel Conduit: ANSI C80.1. 
 

B. IMC: ANSI C80.6. 
 

C. EMT: ANSI C80.3. 
 

D. FMC: Zinc-coated steel. 
 

E. LFMC: Flexible steel conduit with PVC jacket. 
 

F. Fittings for Conduit (Including all Types and Flexible and Liquidtight), EMT, and Cable: 

NEMA FB 1; listed for type and size raceway with which used, and for application and 

environment in which installed. 
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1. Conduit Fittings for Hazardous (Classified) Locations: Comply with UL 886. 

2. Fittings for EMT: Steel, set-screw type. 

 
 

2.2 NONMETALLIC CONDUIT AND TUBING 
 

A. ENT: NEMA TC 13. 
 

B. RNC: NEMA TC 2, Type EPC-40-PVC, unless otherwise indicated. 
 

C. LFNC: UL 1660. 
 

D. Fittings for ENT and RNC: NEMA TC 3; match to conduit or tubing type and material. 
 

E. Fittings for LFNC: UL 514B. 

 
 

2.3 METAL WIREWAYS 
 

A. Available Manufacturers: Subject to compliance with requirements, manufacturers offering 

products that may be incorporated into the Work include, but are not limited to, the following: 
 

B. Manufacturers: Subject to compliance with requirements, provide products by one of the 

following: 
 

1. Cooper B-Line, Inc. 

2. Hoffman. 

3. Square D; Schneider Electric. 
 

C. Description: Sheet metal  sized and  shaped as  indicated,  NEMA 250,  Type 1,  3R, unless 

otherwise indicated. 
 

D. Fittings and Accessories: Include couplings, offsets, elbows, expansion joints, adapters, hold- 

down straps, end caps, and other fittings to match and mate with wireways as required for 

complete system. 
 

E. Wireway Covers: Hinged , Screw-cover or Flanged-and-gasketed type. 
 

F. Finish: Manufacturer's standard enamel finish. 

 
 

2.4 NONMETALLIC WIREWAYS 
 

A. Available Manufacturers: Subject to compliance with requirements, manufacturers offering 

products that may be incorporated into the Work include, but are not limited to, the following: 
 

B. Manufacturers: Subject to compliance with requirements, provide products by one of the 

following: 
 

1. Hoffman. 

2. Lamson & Sessions; Carlon Electrical Products. 
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C. Description:  PVC plastic, extruded and fabricated to size and shape indicated, with snap-on 

cover and mechanically coupled connections with plastic fasteners. 
 

D. Fittings and Accessories: Include couplings, offsets, elbows, expansion joints, adapters, hold- 

down straps, end caps, and other fittings to match and mate with wireways as required for 

complete system. 

 
 

2.5 SURFACE RACEWAYS 
 

A. Surface Metal Raceways: Galvanized steel with snap-on covers. Manufacturer's standard 

enamel finish in color selected by Architect. 
 

1. Manufacturers: Subject to compliance with requirements, provide products by one of the 

following: 
 

a. Walker Systems, Inc.; Wiremold Company (The). 

b. Wiremold Company (The); Electrical Sales Division. 

 
 

2.6 BOXES, ENCLOSURES, AND CABINETS 
 

A. Sheet Metal Outlet and Device Boxes: NEMA OS 1. 
 

B. Cast-Metal Outlet and Device Boxes: NEMA FB 1, aluminum, Type FD, with gasketed cover. 
 

C. Nonmetallic Outlet and Device Boxes: NEMA OS 2. 
 

D. Metal Floor Boxes: Cast or sheet metal, fully adjustable, rectangular. 
 

E. Nonmetallic Floor Boxes: Nonadjustable, round. 
 

F. Small Sheet Metal Pull and Junction Boxes: NEMA OS 1. 
 

G. Cast-Metal Access, Pull, and Junction Boxes: NEMA FB 1, cast aluminum with gasketed 

cover. 
 

H. Hinged-Cover Enclosures:  NEMA 250, Type 1, with continuous-hinge cover with flush latch, 

unless otherwise indicated. 
 

1. Metal Enclosures: Steel, finished inside and out with manufacturer's standard enamel. 

2. Nonmetallic Enclosures: Plastic. 
 
 

I. Cabinets: 
 

1. NEMA 250, Type 1, galvanized-steel box with removable interior panel and removable 

front, finished inside and out with manufacturer's standard enamel. 

2. Hinged door in front cover with flush latch and concealed hinge. 
3. Key latch to match panelboards. 

4. Metal barriers to separate wiring of different systems and voltage. 

5. Accessory feet where required for freestanding equipment. 
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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: Rigid steel conduit, IMC. 

2. Concealed Conduit, Aboveground: Rigid steel conduit, IMC. 

3. Underground Conduit: RNC, Type EPC-40 PVC, direct buried. 

4. Connection to Vibrating Equipment (Including Transformers and Hydraulic, Pneumatic, 

Electric Solenoid, or Motor-Driven Equipment): LFMC. 

5. Boxes and Enclosures, Aboveground: NEMA 250, Type 3R. 
 

B. Comply with the following indoor applications, unless otherwise indicated: 
 

1. Exposed, Not Subject to Physical Damage: EMT. 

2. Exposed, Not Subject to Severe Physical Damage: EMT. 

3. Exposed and Subject to Severe Physical Damage:  Rigid steel conduit, IMC.  Includes 

raceways in the following locations: 
 

a. Loading dock. 

b. Corridors used for traffic of mechanized carts, forklifts, and pallet-handling units. 

c. Mechanical rooms. 
 

4. Concealed in Ceilings and Interior Walls and Partitions: EMT. 
5. Connection to Vibrating Equipment (Including Transformers and Hydraulic, Pneumatic, 

Electric Solenoid, or Motor-Driven Equipment): FMC, except use LFMC in damp or wet 

locations. 

6. Damp or Wet Locations: Rigid steel conduit, IMC. 

7. Raceways for Optical Fiber or Communications Cable: EMT. 

8. Boxes and Enclosures:  NEMA 250, Type 1, except use NEMA 250, Type 4, nonmetallic 

in damp or wet locations. 
 

C. Minimum Raceway Size: 3/4-inch trade size. 
 

D. Raceway Fittings: Compatible with raceways and suitable for use and location. 
 

1. Rigid and Intermediate Steel Conduit:  Use threaded rigid steel conduit fittings, unless 

otherwise indicated. 

 
 

3.2 INSTALLATION 
 

A. Comply with NECA 1 for installation requirements applicable to products specified in Part 2 

except where requirements on Drawings or in this Article are stricter. 
 

B. Keep raceways at least 6 inches away from parallel runs of flues and steam or hot-water pipes. 

Install horizontal raceway runs above water and steam piping. 
 

C. Complete raceway installation before starting conductor installation. 
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D. Support raceways as specified in Division 26 Section "Hangers and Supports for Electrical 

Systems." 
 

E. Arrange stub-ups so curved portions of bends are not visible above the finished slab. 
 

F. Install no more than the equivalent of three 90-degree bends in any conduit run except for 

communications conduits, for which fewer bends are allowed. 
 

G. Conceal conduit and EMT within finished walls, ceilings, and floors, unless otherwise 

indicated. 
 

H. Raceways Embedded in Slabs: 
 

1. Run conduit larger than 1-inch trade size, parallel or at right angles to main 

reinforcement. Where at right angles to reinforcement, place conduit close to slab 

support. 

2. Arrange raceways to cross building expansion joints at right angles with expansion 

fittings. 

3. Change from ENT to RNC, Type EPC-40-PVC, rigid steel conduit, or IMC before rising 

above the floor. 
 

I. Raceway Terminations at Locations Subject to Moisture or Vibration:  Use insulating bushings 

to protect conductors, including conductors smaller than No. 4 AWG. 
 

J. Install pull wires in empty raceways. Use polypropylene or monofilament plastic line with not 

less than 200-lb tensile strength. Leave at least 12 inches of slack at each end of pull wire. 
 

K. Raceways for Optical Fiber and Communications Cable: Install as follows: 
 

1. 3/4-Inch Trade Size and Smaller: Install raceways in maximum lengths of 50 feet. 

2. 1-Inch Trade Size and Larger: Install raceways in maximum lengths of 75 feet. 

3. Install with a maximum of two 90-degree bends or equivalent for each length of raceway 

unless Drawings show stricter requirements. Separate lengths with pull or junction boxes 

or terminations at distribution frames or cabinets where necessary to comply with these 

requirements. 
 

L. Install raceway sealing fittings at suitable, approved, and accessible locations and fill them with 

listed sealing compound.  For concealed raceways, install each fitting in a flush steel box with a 

blank cover plate having a finish similar to that of adjacent plates or surfaces. Install raceway 

sealing fittings at the following points: 
 

1. Where conduits pass from warm to cold locations, such as boundaries of refrigerated 

spaces. 

2. Where otherwise required by NFPA 70. 
 

M. Expansion-Joint Fittings for RNC: Install in each run of aboveground conduit that is located 

where environmental temperature change may exceed 30 deg F, and that has straight-run length 

that exceeds 25 feet. 
 

1. Install expansion-joint fittings for each of the following locations, and provide type and 

quantity of fittings that accommodate temperature change listed for location: 
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a. Outdoor  Locations  Not  Exposed  to  Direct  Sunlight: 125  deg F  temperature 

change. 

b. Indoor Spaces:  Connected with the Outdoors without Physical Separation:  125 

temperature change. 

c. Attics: 135 deg F temperature change. 
 

2. Install fitting(s) that provide expansion and contraction for at least 0.00041 inch per foot 

of length of straight run per deg F of temperature change. 
 

3. Install each expansion-joint fitting with position, mounting, and piston setting selected 

according to manufacturer's written instructions for conditions at specific location at the 

time of installation. 
 

N. Flexible Conduit Connections: Use maximum of 72 inches of flexible conduit for recessed and 

semirecessed lighting fixtures, 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. 
 

O. Recessed Boxes in Masonry Walls: Saw-cut opening for box in center of cell of masonry block, 

and install box flush with surface of wall. 
 

P. Set metal floor boxes level and flush with finished floor surface. 
 

Q. Set nonmetallic floor boxes level. Trim after installation to fit flush with finished floor surface. 

 
 

3.3 INSTALLATION OF UNDERGROUND CONDUIT 
 

A. Direct-Buried Conduit: 
 

1. Excavate trench bottom to provide firm and uniform support for conduit. Prepare trench 

bottom as specified in Division 31 Section "Earth Moving" for pipe less than 6 inches in 

nominal diameter. 

2. Install backfill as specified in Division 31 Section "Earth Moving." 
3. 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 as specified in Division 31 Section "Earth Moving." 

4. Install manufactured duct elbows for stub-ups at poles and equipment and at building 

entrances through the floor, unless otherwise indicated. Encase elbows for stub-up ducts 

throughout the length of the elbow. 

5. Install manufactured rigid steel conduit elbows for stub-ups at poles and equipment and 

at building entrances through the floor. 
 

a. Couple steel conduits to ducts with adapters designed for this purpose, and encase 

coupling with 3 inches of concrete. 
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b. For stub-ups at equipment mounted on outdoor concrete bases, extend steel conduit 

horizontally a minimum of 60 inches from edge of equipment pad or foundation. 

Install insulated grounding bushings on terminations at equipment. 
 

6. Warning Planks: Bury warning planks approximately 12 inches above direct-buried 

conduits, placing them 24 inches o.c. Align planks along the width and along the 

centerline of conduit. 

 
 

3.4 FIRESTOPPING 
 

A. Apply firestopping to electrical penetrations of fire-rated floor and wall assemblies to restore 

original fire-resistance rating of assembly. Firestopping materials and installation requirements 

are specified in Division 07 Section "Penetration Firestopping." 

 
 

END OF SECTION 260533 
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SECTION 262416 - PANELBOARDS  

PART 1 - GENERAL 

1.1 SUMMARY 
 

A. Section includes distribution panelboards and lighting and appliance branch-circuit panelboards. 

 
 

1.2 SUBMITTALS 
 

A. Product Data: For each type of product indicated. 
 

B. Shop Drawings: For each panelboard and related equipment. 
 

1. Detail enclosure types and details for types other than NEMA 250, Type 1. 

2. Detail bus configuration, current, and voltage ratings. 

3. Short-circuit current rating of panelboards and overcurrent protective devices. 

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 and auxiliary components. 

6. Include wiring diagrams for power, signal, and control wiring. 
7. Include  time-current  coordination  curves  for  each  type  and  rating  of  overcurrent 

protective device included in panelboards. 
 

C. Field quality-control reports. 
 

D. Panelboard schedules for installation in panelboards. 
 

E. Operation and maintenance data. 

 
 

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 NEMA PB 1. 
 

C. Comply with NFPA 70. 

 
 

1.4 WARRANTY 
 

A. Special Warranty: Manufacturer's standard form in which manufacturer agrees to repair or 

replace transient voltage suppression devices that fail in materials or workmanship within 

specified warranty period. 
 

1. Warranty Period: Five years from date of Substantial Completion. 
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PART 2 - PRODUCTS 

 
 

2.1 GENERAL REQUIREMENTS FOR PANELBOARDS 
 

A. Enclosures: Flush- and surface-mounted cabinets. 
 

1. Rated for environmental conditions at installed location. 
 

a. Indoor Dry and Clean Locations: NEMA 250, Type 1. 

b. Outdoor Locations: NEMA 250, Type 3R. 

c. Other Wet or Damp Indoor Locations: NEMA 250, Type 3R. 

2. Hinged Front Cover:   Entire front trim hinged to box and with standard door within 

hinged trim cover. 

3. Directory Card: Inside panelboard door, mounted in transparent card holder. 
 

B. Incoming Mains Location: Top or Bottom as required per design. 
 

C. Phase, Neutral, and Ground Buses: Hard-drawn copper, 98 percent conductivity. 
 

D. Conductor Connectors: Suitable for use with conductor material and sizes. 
 

1. Material: Hard-drawn copper, 98 percent conductivity. 

2. Main and Neutral Lugs: Mechanical type. 

3. Ground Lugs and Bus Configured Terminators: Mechanical type. 

4. Feed-Through Lugs:  Mechanical type, suitable for use with conductor material.  Locate 

at opposite end of bus from incoming lugs or main device. 

5. Subfeed (Double) Lugs: Mechanical type suitable for use with conductor material. 

Locate at same end of bus as incoming lugs or main device. 
 

E. Future Devices: Mounting brackets, bus connections, filler plates, and necessary appurtenances 

required for future installation of devices. 
 

F. Panelboard Short-Circuit Current Rating: Rated for series-connected system with integral or 

remote upstream overcurrent protective devices and labeled by an NRTL. Include size and type 

of allowable upstream and branch devices, and listed and labeled for series-connected short- 

circuit rating by an NRTL. 

 
 

2.2 LIGHTING AND APPLIANCE BRANCH-CIRCUIT PANELBOARDS 
 

A. Manufacturers: Subject to compliance with requirements, provide products by one of the 

following: 
 

1. Eaton Electrical Inc.; Cutler-Hammer Business Unit. 

2. General Electric Company; GE Consumer & Industrial - Electrical Distribution. 

3. Siemens Energy & Automation, Inc. 

4. Square D; a brand of Schneider Electric. 
 

B. Panelboards: NEMA PB 1, lighting and appliance branch-circuit type. 
 

C. Mains: Circuit breaker or lugs only. 
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D. Branch  Overcurrent  Protective  Devices: Bolt-on  circuit  breakers,  replaceable  without 

disturbing adjacent units. 
 

E. Doors: Concealed hinges; secured with flush latch with tumbler lock; keyed alike. 

PART 3 - EXECUTION 

3.1 INSTALLATION 
 

A. Receive, inspect, handle, store and install panelboards and accessories according to NECA 407. 
 

B. Mount top of trim 90 inches above finished floor unless otherwise indicated. 
 

C. 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. 
 

D. Install overcurrent protective devices and controllers not already factory installed. 
 

1. Set field-adjustable, circuit-breaker trip ranges. 
 

E. Install filler plates in unused spaces. 
 

F. Stub four 1-inch empty conduits from panelboard into accessible ceiling space or space 

designated to be ceiling space in the future. Stub four 1-inch empty conduits into raised floor 

space or below slab not on grade. 
 

G. Arrange conductors in gutters into groups and bundle and wrap with wire ties. 
 

H. Comply with NECA 1. 

 
 

3.2 IDENTIFICATION 
 

A. Identify field-installed conductors, interconnecting wiring, and components; provide warning 

signs complying with Division 26 Section "Identification for Electrical Systems." 
 

B. Create a directory to indicate installed circuit loads and incorporating 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 Division 26 Section "Identification for Electrical Systems." 

 
 

3.3 FIELD QUALITY CONTROL 
 

A. Perform tests and inspections. 
 

B. Tests and Inspections: 
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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. Panelboards will be considered defective if they do not pass tests and inspections. 
 

D. Prepare test and inspection reports, including a certified report that identifies panelboards 

included and that describes scanning results. Include notation of deficiencies detected, remedial 

action taken, and observations after remedial action. 

 
 

END OF SECTION 262416 
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SECTION 262726 - WIRING DEVICES  

PART 1 - GENERAL 

1.1 SUMMARY 
 

A. This Section includes the following: 
 

1. Receptacles, receptacles with integral GFCI, and associated device plates. 

2. Wall-box motion sensors. 

3. Toggle switches and wall-box dimmers. 

4. Solid-state fan speed controls. 

5. Wall-switch and exterior occupancy sensors. 
6. Communications outlets. 

 
 

1.2 SUBMITTALS 
 

A. Product Data: For each type of product indicated. 
 

B. Shop Drawings: List of legends and description of materials and process used for premarking 

wall plates. 
 

C. Operation and Maintenance Data: For wiring devices to include in all manufacturers' packing 

label warnings and instruction manuals that include labeling conditions. 

 
 

1.3 QUALITY ASSURANCE 
 

A. Electrical Components, Devices, and Accessories: Listed and labeled as defined in NFPA 70, 

Article 100, by a testing agency acceptable to authorities having jurisdiction, and marked for 

intended use. 
 

B. Comply with NFPA 70.  

PART 2 - PRODUCTS 

2.1 MANUFACTURERS 
 

A. Manufacturers' Names: Shortened versions (shown in parentheses) of the following 

manufacturers' names are used in other Part 2 articles: 
 

1. Hubbell Incorporated; Wiring Device-Kellems (Hubbell). 

2. Pass & Seymour/Legrand; Wiring Devices & Accessories (Pass & Seymour). 
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2.2 STRAIGHT BLADE RECEPTACLES 
 

A. Convenience   Receptacles,   125 V,   20 A: Comply   with   NEMA WD 1,   NEMA WD 6 

configuration 5-20R, and UL 498. 

1. Products: Subject to compliance with requirements, provide one of the following: 

a. Hubbell; HBL5351 (single), CR5352 (duplex). 

b. Pass & Seymour; 5381 (single), 5352 (duplex). 

 
 

2.3 GFCI RECEPTACLES 
 

A. General Description: Straight blade, non-feed-through type. Comply with NEMA WD 1, 

NEMA WD 6, UL 498, and UL 943, Class A, and include indicator light that is lighted when 

device is tripped. 
 

B. Duplex GFCI Convenience Receptacles, 125 V, 20 A: 

1. Products: Subject to compliance with requirements, provide one of the following: 

a. Pass & Seymour; 2084. 

 
 

2.4 TOGGLE SWITCHES 
 

A. Comply with NEMA WD 1 and UL 20. 
 

B. Switches, 120/277 V, 20 A: 

1. Products: Subject to compliance with requirements, provide one of the following: 

a. Hubbell; CS1221 (single pole), CS1222 (two pole), CS1223 (three way), CS1224 

(four way). 

b. Pass & Seymour; 20AC1 (single pole), 20AC2 (two pole), 20AC3 (three way), 

20AC4 (four way). 
 

C. Pilot Light Switches, 20 A: 

1. Products: Subject to compliance with requirements, provide one of the following: 

a. Hubbell; HPL1221PL for 120 V and 277 V. 

b. Pass & Seymour; PS20AC1-PLR for 120 V. 
 

2. Description: Single pole, with neon-lighted handle, illuminated when switch is "ON." 
 

D. Key-Operated Switches, 120/277 V, 20 A: 

1. Products: Subject to compliance with requirements, provide one of the following: 

a. Hubbell; HBL1221L. 

b. Pass & Seymour; PS20AC1-L. 
 

2. Description: Single pole, with factory-supplied key in lieu of switch handle. 
 

E. Single-Pole, Double-Throw, Momentary Contact, Center-Off Switches, 120/277 V, 20 A; for 

use with mechanically held lighting contactors. 

1. Products: Subject to compliance with requirements, provide one of the following: 

a. Hubbell; HBL1557. 

b. Pass & Seymour; 1251. 
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F. Key-Operated, Single-Pole, Double-Throw, Momentary Contact,  Center-Off  Switches, 120/277 

V, 20 A; for use with mechanically held lighting contactors, with factory-supplied key in lieu of 

switch handle. 

1. Products: Subject to compliance with requirements, provide one of the following: 

a. Hubbell; HBL1557L. 

b. Pass & Seymour; 1251L. 

 
 

2.5 WALL-BOX DIMMERS 
 

A. Dimmer Switches: Modular, full-wave, solid-state units with integral, quiet on-off switches, 

with audible frequency and EMI/RFI suppression filters. 
 

B. Control: Continuously adjustable slider/toggle switch; with single-pole or three-way switching. 

Comply with UL 1472. 
 

C. Lamp Dimmer Switches: Modular; compatible with dimmer ballasts/drivers; trim potentiometer 

to adjust low-end dimming; dimmer-ballast combination capable of consistent dimming with 

low end not greater than 10 percent of full brightness. 

 
 

2.6 FAN SPEED CONTROLS 
 

A. Modular, 120-V, full-wave, solid-state units with integral, quiet on-off switches and audible 

frequency and EMI/RFI filters. Comply with UL 1917. 
 

1. Three-speed adjustable rotary knob, 1.5 A. 

 
 

2.7 OCCUPANCY SENSORS 
 

A. Wall-Switch Sensors: 

1. Products: Subject to compliance with requirements, provide one of the following: 

a. Hubbell; WS1277. 

b. Pass & Seymour; WS3000. 

c. Watt Stopper (The); WS-200. 
 

2. Description:  Passive-infrared type, 120/277 V, adjustable time delay up to 30 minutes, 

180-degree field of view, with a minimum coverage area of 900 sq. ft.. 
 

B. Long-Range Wall-Switch Sensors: 

1. Products: Subject to compliance with requirements, provide one of the following: 

a. Watt Stopper (The); DT-200. 
 

2. Description: Dual technology, with both passive-infrared- and ultrasonic-type sensing, 

120/277 V, adjustable time delay up to 30 minutes, 110-degree field of view, and a 

minimum coverage area of 1200 sq. ft.. 
 

C. Wide-Range Wall-Switch Sensors: 

1. Products: Subject to compliance with requirements, provide one of the following: 

a. Watt Stopper (The); CX-100-3. 
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2. Description:  Passive-infrared type, 120/277 V, adjustable time delay up to 30 minutes, 

150-degree field of view, with a minimum coverage area of 1200 sq. ft.. 

 
 

2.8 COMMUNICATIONS OUTLETS 

 
 

2.9 WALL PLATES 
 

A. Single and combination types to match corresponding wiring devices. 
 

1. Plate-Securing Screws: Metal with head color to match plate finish. 

2. Material for Finished Spaces: 0.035-inch- thick, satin-finished stainless steel. 

3. Material for Unfinished Spaces: Galvanized steel 
4. Material for Damp Locations:  Cast aluminum with spring-loaded lift cover, and listed 

and labeled for use in "wet locations." 
 

B. Wet-Location, Weatherproof Cover Plates: NEMA 250, complying with type 3R weather- 

resistant, die-cast aluminum with lockable cover. 

 
 

2.10 FLOOR SERVICE FITTINGS 
 

A. Type: Modular, flush-type, dual-service units suitable for wiring method used. 
 

B. Compartments: Barrier separates power from voice and data communication cabling. 
 

C. Service Plate: Rectangular, solid brass with satin finish. 
 

D. Power Receptacle: NEMA WD 6 configuration 5-20R, gray finish, unless otherwise indicated. 
 

E. Voice and Data Communication Outlet:  Two modular, keyed, color-coded, RJ-45 Category 5e 

jacks for UTP cable. 

 
 

2.11 FINISHES 
 

A. Color: Wiring device catalog numbers in Section Text do not designate device color. 
 

1. Wiring Devices Connected to Normal Power System:  As selected by Architect, unless 

otherwise indicated or required by NFPA 70 or device listing. 

2. Wiring Devices Connected to Emergency Power System: Red. 

3. TVSS Devices: Blue. 

PART 3 - EXECUTION 

3.1 INSTALLATION 
 

A. Comply with NECA 1, including the mounting heights listed in that standard, unless otherwise 

noted. 
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B. Coordination with Other Trades: 
 

1. Take steps to insure that devices and their boxes are protected. Do not place wall finish 

materials over device boxes and do not cut holes for boxes with routers that are guided by 

riding against outside of the boxes. 

2. Keep outlet boxes free of plaster, drywall joint compound, mortar, cement, concrete, dust, 

paint, and other material that may contaminate the raceway system, conductors, and 

cables. 

3. Install device boxes in brick or block walls so that the cover plate does not cross a joint 

unless the joint is troweled flush with the face of the wall. 

4. Install wiring devices after all wall preparation, including painting, is complete. 
 

C. Conductors: 
 

1. Do not strip insulation from conductors until just before they are spliced or terminated on 

devices. 

2. Strip insulation evenly around the conductor using tools designed for the purpose. Avoid 

scoring or nicking of solid wire or cutting strands from stranded wire. 

3. The length of free conductors at outlets for devices shall meet provisions of NFPA 70, 

Article 300, without pigtails. 

4. Existing Conductors: 
 

a. Cut back and pigtail, or replace all damaged conductors. 

b. Straighten conductors that remain and remove corrosion and foreign matter. 

c. Pigtailing existing conductors is permitted provided the outlet box is large enough. 
 

D. Device Installation: 
 

1. Replace all devices that have been in temporary use during construction or that show 

signs that they were installed before building finishing operations were complete. 

2. Keep each wiring device in its package or otherwise protected until it is time to connect 

conductors. 

3. Do not remove surface protection, such as plastic film and smudge covers, until the last 

possible moment. 

4. Connect devices to branch circuits using pigtails that are not less than 6 inches in length. 

5. When there is a choice, use side wiring with binding-head screw terminals. Wrap solid 

conductor tightly clockwise, 2/3 to 3/4 of the way around terminal screw. 

6. Use a torque screwdriver when a torque is recommended or required by the manufacturer. 

7. When conductors larger than No. 12 AWG are installed on 15- or 20-A circuits, splice 

No. 12 AWG pigtails for device connections. 

8. Tighten unused terminal screws on the device. 
9. When mounting into metal boxes, remove the fiber or plastic washers used to hold device 

mounting screws in yokes, allowing metal-to-metal contact. 
 

E. Receptacle Orientation: 
 

1. Install ground pin of vertically mounted receptacles up, and on horizontally mounted 

receptacles to the right. 
 

F. Device Plates:  Do not use oversized or extra-deep plates.  Repair wall finishes and remount 

outlet boxes when standard device plates do not fit flush or do not cover rough wall opening. 



Heritage Park Restroom Building Stewart Engineering & Construction 

WIRING DEVICES 262726 - 6 

 

 

 

 

G. Dimmers: 
 

1. Install dimmers within terms of their listing. 

2. Verify that dimmers used for fan speed control are listed for that application. 

3. Install  unshared  neutral  conductors  on  line  and  load  side  of  dimmers  according  to 

manufacturers' device listing conditions in the written instructions. 
 

H. 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. 

 
 

3.2 IDENTIFICATION 
 

A. Comply with Division 26 Section "Identification for Electrical Systems." 
 

1. Receptacles: Identify panelboard and circuit number from which served. Use engraved 

machine printing with black-filled lettering on face of plate, and durable wire markers or 

tags inside outlet boxes. 

 
 

3.3 FIELD QUALITY CONTROL 
 

A. Perform tests and inspections and prepare test reports. 
 

1. Test Instruments: Use instruments that comply with UL 1436. 

2. Test Instrument for Convenience Receptacles: Digital  wiring  analyzer  with  digital 

readout or illuminated LED indicators of measurement. 
 

B. Tests for Convenience Receptacles: 
 

1. Line Voltage: Acceptable range is 105 to 132 V. 

2. Percent Voltage Drop under 15-A Load: A value of 6 percent or higher is not acceptable. 

3. Ground Impedance: Values of up to 2 ohms are acceptable. 

4. GFCI Trip: Test for tripping values specified in UL 1436 and UL 943. 

5. Using the test plug, verify that the device and its outlet box are securely mounted. 
6. The tests shall be diagnostic, indicating damaged conductors, high resistance at the circuit 

breaker, poor connections, inadequate fault current path, defective devices, or similar 

problems. Correct circuit conditions, remove malfunctioning units and replace with new, 

and retest as specified above. 

 
 

END OF SECTION 262726 
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SECTION 265119 - LED INTERIOR LIGHTING  

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 
 

A. Drawings  and  general  provisions  of  the  Contract,  including  General  and  Supplementary 

Conditions and Division 01 Specification Sections, apply to this Section. 

 
 

1.2 SUMMARY 
 

A. Section Includes: 
 

1. Interior solid-state luminaires that use LED technology. 

2. Lighting fixture supports. 

 
 

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 fixture type. The 

adjustment factors shall be for lamps and accessories identical to those indicated for the 

lighting fixture as applied in this Project 
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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. 
 

C. Product Schedule: For luminaires and lamps. Use same designations indicated on Drawings. 

 
 

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: 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. 
 

B. Provide luminaires from a single manufacturer for each luminaire type. 

 
 

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. 
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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. Recessed Fixtures: Comply with NEMA LE 4. 
 

D. Bulb shape complying with ANSI C79.1. 
 

E. Lamp base complying with ANSI C81.61. 
 

F. CRI of minimum80. CCT of 2700 K. 
 

G. Rated lamp life of 50,000 hours. 
 

H. Lamps dimmable from 100 percent to 0 percent of maximum light output. 
 

I. Internal driver. 
 

J. Nominal Operating Voltage: 120 V ac. 
 

1. Lens Thickness: At least 0.125 inch minimum unless otherwise indicated. 
 

K. Housings: 
 

1. Extruded-aluminum housing and heat sink. 

2. Powder-coat 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. 

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. 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. 

2. Glass: Annealed crystal glass unless otherwise indicated. 
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3. Lens Thickness: At least 0.125 inch minimum unless otherwise indicated. 
 

D. Housings: 
 

1. Extruded-aluminum housing and heat sink. 

2. Powder-coat 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. Comply with requirements in Section 260529 "Hangers and Supports for Electrical Systems" 

for channel and angle iron supports and nonmetallic channel and angle supports. 
 

B. Single-Stem Hangers: 1/2-inch steel tubing with swivel ball fittings and ceiling canopy. Finish 

same as luminaire. 
 

C. Wires: ASTM A 641/A 641 M, Class 3, soft temper, zinc-coated steel, 12 gage. 
 

D. Rod Hangers: 3/16-inch minimum diameter, cadmium-plated, threaded steel rod. 
 

E. 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. 
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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, Attached to a minimum 20 gauge backing plate 

attached to wall structural members, Attached using through bolts and backing plates on 

either side of wall. 

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 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. 
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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. 
 

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 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 265119 
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PART 1 GENERAL 

1.1 SECTION INCLUDES 

GRADING 

A. Rough grading the site for site structures. 

B. Finish grading. 

1.2 RELATED REQUIREMENTS 

A. Section 312323 - Fill: Filling and compaction. 

PART 2 PRODUCTS 

2.1 MATERIALS 

A. Topsoil:  See Section 312323. 

PART 3 EXECUTION 

3.1 EXAMINATION 

A. Verify that survey bench mark and intended elevations for the Work are as indicated. 

B. Verify the absence of standing or ponding water. 

3.2 PREPARATION 

A. Identify required lines, levels, contours, and datum. 

B. Stake and flag locations of known utilities. 

C. Locate, identify, and protect from damage above- and below-grade utilities to remain. 

D. Provide temporary means and methods to remove all standing or ponding water from areas 
prior to grading. 

E. Protect site features to remain, including but not limited to bench marks, survey control points, 
existing structures, fences, sidewalks, paving, and curbs, from damage by grading equipment 
and vehicular traffic. 

F. Protect trees to remain by providing substantial fencing around entire tree at the outer tips of its 
branches; no grading is to be performed inside this line. 

G. Protect plants, lawns, and other features to remain as a portion of final landscaping. 

3.3 ROUGH GRADING 

A. Remove subsoil from areas to be further excavated, re-landscaped, or re-graded. 

B. Do not remove wet subsoil , unless it is subsequently processed to obtain optimum moisture 
content. 

C. When excavating through roots, perform work by hand and cut roots with sharp axe. 

D. Stability:  Replace damaged or displaced subsoil to same requirements as for specified fill. 

E. Remove and replace soils deemed unsuitable by classification and which are excessively moist 
due to lack surface water control. 

3.4 FINISH GRADING 

A. Before Finish Grading: 

1. Verify building and trench backfilling have been inspected. 

2. Verify subgrade has been contoured and compacted. 

a. Finish grading contractor shall receive rough grade within +/-1" of finish grade. 

B. Remove debris, roots, branches, stones, in excess of 1/2 inch in size. Remove soil 
contaminated with petroleum products. 

C. Where topsoil is to be placed, scarify surface to depth of 3 inches. 

D. In areas where vehicles or equipment have compacted soil, scarify surface to depth of 3 
inches. 
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E. Place topsoil in areas where sodding and planting are indicated. 

F. Place topsoil where required to level finish grade. 

G. Place topsoil to the following compacted thicknesses: 

1. Areas to be Sodded: 3 inches. 

2. Planting Areas: 4 inches. 

H. Place topsoil during dry weather. 

I. Remove roots, weeds, rocks, and foreign material while spreading. 

J. Near plants and buildings spread topsoil manually to prevent damage. 

K. Fine grade topsoil to eliminate uneven areas and low spots. Maintain profiles and contour of 
subgrade. 

L. Lightly compact placed topsoil. 

M. Maintain stability of topsoil during inclement weather. Replace topsoil in areas where surface 
water has eroded thickness below specifications. 

3.5 TOLERANCES 

A. Top Surface of Subgrade:  Plus or minus 0.10 foot (1-3/16 inches) from required elevation. 

B. Top Surface of Finish Grade: Plus or minus 0.04 foot (1/2 inch). 

3.6 REPAIR AND RESTORATION 

A. Existing Facilities, Utilities, and Site Features to Remain: If damaged due to this work, repair or 
replace to original condition. 

B. Trees to Remain: If damaged due to this work, trim broken branches and repair bark wounds; if 
root damage has occurred, obtain instructions from City as to remedy. 

C. Other Existing Vegetation to Remain: If damaged due to this work, replace with vegetation of 
equivalent species and size. 

3.7 FIELD QUALITY CONTROL 

A. See Section 312323 for compaction density testing. 

3.8 CLEANING 

A. Leave site clean and raked, ready to receive landscaping. 

END OF SECTION 
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PART 1 GENERAL 

1.1 SECTION INCLUDES 

FILL 

A. Filling, backfilling, and compacting for building volume below grade and landscaped areas. 

B. Filling holes, pits, and excavations generated as a result of removal (demolition) operations. 

1.2 RELATED REQUIREMENTS 

A. Section 312200 - Grading:  Site grading. 

1.3 DEFINITIONS 

A. Finish Grade Elevations:  Indicated on drawings. 

1.4 REFERENCE STANDARDS 

A. AASHTO M 147 - Standard Specification for Materials for Aggregate and Soil–Aggregate 
Subbase, Base, and Surface Courses 2017 (Reapproved 2021). 

B. AASHTO T 180 - Standard Method of Test for Moisture-Density Relations of Soils Using a 4.54- 
kg (10-lb) Rammer and a 457-mm (18 in.) Drop 2021, with Errata (2022). 

C. ASTM C136/C136M - Standard Test Method for Sieve Analysis of Fine and Coarse Aggregates 
2019. 

D. ASTM D698 - Standard Test Methods for Laboratory Compaction Characteristics of Soil Using 
Standard Effort (12,400 ft-lbf/ft3 (600 kN-m/m3)) 2012 (Reapproved 2021). 

E. ASTM D1556/D1556M - Standard Test Method for Density and Unit Weight of Soil in Place by 
Sand-Cone Method 2015, with Editorial Revision (2016). 

F. ASTM D1557 - Standard Test Methods for Laboratory Compaction Characteristics of Soil Using 
Modified Effort (56,000 ft-lbf/ft3 (2,700 kN-m/m3)) 2012 (Reapproved 2021). 

G. ASTM D2167 - Standard Test Method for Density and Unit Weight of Soil in Place by the 
Rubber Balloon Method 2015. 

H. ASTM D2487 - Standard Practice for Classification of Soils for Engineering Purposes (Unified 
Soil Classification System) 2017, with Editorial Revision (2020). 

I. ASTM D4318 - Standard Test Methods for Liquid Limit, Plastic Limit, and Plasticity Index of 
Soils 2017, with Editorial Revision (2018). 

J. ASTM D6938 - Standard Test Methods for In-Place Density and Water Content of Soil and Soil- 
Aggregate by Nuclear Methods (Shallow Depth) 2017a, with Editorial Revision (2021). 

1.5 SUBMITTALS 

A. See Section 013000 - Administrative Requirements, for submittal procedures. 

B. Soil Samples:  10 pounds sample of each type of fill; submit in air-tight containers to testing 
laboratory. 

C. Fill Composition Test Reports: Results of laboratory tests on proposed and actual materials 
used, including manufactured fill. 

D. Compaction Density Test Reports. 

E. Testing Agency Qualification Statement. 

1.6 QUALITY ASSURANCE 

A. Testing Agency Qualifications:  Independent firm specializing in performing testing and 
inspections of the type specified in this section. 

1.7 DELIVERY, STORAGE, AND HANDLING 

A. When necessary, store materials on site in advance of need. 

B. When fill materials need to be stored on site, locate stockpiles where indicated. 
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1. Separate differing materials with dividers or stockpile separately to prevent intermixing. 

2. Prevent contamination. 

3. Protect stockpiles from erosion and deterioration of materials. 

PART 2 PRODUCTS 

2.1 FILL MATERIALS 

A. General Fill: Subsoil excavated on-site. 

1. Graded. 

2. Free of lumps larger than 3 inches, rocks larger than 2 inches, and debris. 

3. Complying with ASTM D2487 Group Symbol CL. 

B. Topsoil: Topsoil excavated on-site. 

1. Unclassified. 

2. Graded. 

3. Free of roots, rocks larger than 1/2 inch, subsoil, debris, large weeds and foreign matter. 

4. Acidity range (pH) of 5.5 to 7.5. 

5. Containing a minimum of 4 percent and a maximum of 25 percent inorganic matter. 

6. Complying with ASTM D2487 Group Symbol OH. 

2.2 SOURCE QUALITY CONTROL 

A. See Section 014000 - Quality Requirements or ALDOT specifications, for general requirements 
for testing and analysis of soil material. 

B. Where fill materials are specified by reference to a specific standard, testing of samples for 
compliance will be provided before delivery to site. 

C. If tests indicate materials do not meet specified requirements, change material and retest. 

PART 3 EXECUTION 

3.1 EXAMINATION 

A. Identify required lines, levels, contours, and datum locations. 

B. Verify areas to be filled are not compromised with surface or ground water. 

3.2 PREPARATION 

A. Scarify subgrade surface to a depth of 6 inches to identify soft spots. 

B. Cut out soft areas of subgrade not capable of compaction in place. Backfill with general fill. 

C. Compact subgrade to density equal to or greater than requirements for subsequent fill material. 

D. Until ready to fill, maintain excavations and prevent loose soil from falling into excavation. 

3.3 FILLING 

A. Fill to contours and elevations indicated using unfrozen materials. 

B. Employ a placement method that does not disturb or damage other work. 

C. Systematically fill to allow maximum time for natural settlement. Do not fill over porous, wet, 
frozen or spongy subgrade surfaces. 

D. Maintain optimum moisture content of fill materials to attain required compaction density. 

E. Soil Fill:  Place and compact material in equal continuous layers not exceeding 8 inches 
compacted depth. 

F. Slope grade away from building minimum 2 inches in 10 feet, unless noted otherwise.  Make 
gradual grade changes. Blend slope into level areas. 

G. Correct areas that are over-excavated. 

1. Use general fill, flush to required elevation, compacted to minimum 97 percent of 
maximum dry density. 

H. Compaction Density Unless Otherwise Specified or Indicated: 

1. Under paving, slabs-on-grade, and similar construction: 97 percent of maximum dry 
density unless otherwise directed by Geotechnical Report. 
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2. Landscape areas: 80 percent of maximum dry density unless otherwise directed by 
Geotechnical Report. 

I. Reshape and re-compact fills subjected to vehicular traffic. 

J. Maintain temporary means and methods, as required, to remove all water while fill is being 
placed as required, or until directed by the Owner's Representative.  Remove and replace 
soils deemed unsuitable by classification and which are excessively moist due to lack of 
dewatering or surface water control. 

3.4 FILL AT SPECIFIC LOCATIONS 

3.5 TOLERANCES 

A. Top Surface of General Filling:  Plus or minus 1 inch from required elevations. 

B. Top Surface of Filling Under Paved Areas:  Plus or minus 1 inch from required elevations. 

3.6 FIELD QUALITY CONTROL 

A. See Section 014000 - Quality Requirements, for general requirements for field inspection and 
testing. 

B. Soil Fill Materials: 

1. Perform compaction density testing on compacted fill in accordance with ASTM D1556, 
ASTM D2167, or ASTM D6938. 

2. Evaluate results in relation to compaction curve determined by testing uncompacted 
material in accordance with ASTM D698 ("standard Proctor"), ASTM D1557 ("modified 
Proctor"), or AASHTO T 180. 

3. If tests indicate work does not meet specified requirements, remove work, replace and 
retest. 

4. Frequency of Tests: Per Geotechnical report. 

3.7 CLEANING 

A. See Section 017419 - Construction Waste Management and Disposal, for additional 
requirements. 

B. Remove unused stockpiled materials, leave area in a clean and neat condition. Grade 
stockpile area to prevent standing surface water. 

C. Leave borrow areas in a clean and neat condition. Grade to prevent standing surface water. 

END OF SECTION 
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PART 1 GENERAL 

1.1 SECTION INCLUDES 

SECTION 321313 
CONCRETE PAVING 

A. Concrete sidewalks, integral curbs, and gutters. 

1.2 RELATED REQUIREMENTS 

A. Section 031000 - Concrete Forming and Accessories. 

B. Section 033000 - Cast-in-Place Concrete. 

C. Section 312200 - Grading:  Preparation of site for paving and base and preparation of subsoil 
at pavement perimeter for planting. 

D. Section 312323 - Fill: Compacted subbase for paving. 

E. Section 321123 - Aggregate Base Courses: Paver base course. 

1.3 REFERENCE STANDARDS 

A. ACI 211.1 - Selecting Proportions for Normal-Density and High Density-Concrete - Guide 2022. 

B. ACI 301 - Specifications for Concrete Construction 2020. 

C. ACI 304R - Guide for Measuring, Mixing, Transporting, and Placing Concrete 2000 
(Reapproved 2009). 

D. ACI 305R - Guide to Hot Weather Concreting 2020. 

E. ACI 306R - Guide to Cold Weather Concreting 2016. 

F. ASTM A1064/A1064M - Standard Specification for Carbon-Steel Wire and Welded Wire 
Reinforcement, Plain and Deformed, for Concrete 2022. 

G. ASTM C33/C33M - Standard Specification for Concrete Aggregates 2018. 

H. ASTM C39/C39M - Standard Test Method for Compressive Strength of Cylindrical Concrete 
Specimens 2021. 

I. ASTM C94/C94M - Standard Specification for Ready-Mixed Concrete 2022a. 

J. ASTM C150/C150M - Standard Specification for Portland Cement 2022. 

K. ASTM C173/C173M - Standard Test Method for Air Content of Freshly Mixed Concrete by the 
Volumetric Method 2016. 

L. ASTM C260/C260M - Standard Specification for Air-Entraining Admixtures for Concrete 2010a 
(Reapproved 2016). 

M. ASTM C309 - Standard Specification for Liquid Membrane-Forming Compounds for Curing 
Concrete 2019. 

N. ASTM C618 - Standard Specification for Coal Ash and Raw or Calcined Natural Pozzolan for 
Use in Concrete 2023. 

O. ASTM C685/C685M - Standard Specification for Concrete Made by Volumetric Batching and 
Continuous Mixing 2017. 

P. ASTM D1751 - Standard Specification for Preformed Expansion Joint Filler for Concrete Paving 
and Structural Construction (Nonextruding and Resilient Bituminous Types) 2018. 

Q. ASTM D1752 - Standard Specification for Preformed Sponge Rubber, Cork and Recycled PVC 
Expansion Joint Fillers for Concrete Paving and Structural Construction 2018. 

1.4 SUBMITTALS 

A. See Section 013000 - Administrative Requirements, for submittal procedures. 

B. Design Data: Indicate pavement thickness, designed concrete strength, reinforcement, and 
typical details. 
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PART 2 PRODUCTS 

2.1 PAVING ASSEMBLIES 

A. Comply with applicable requirements of ACI 301. 

B. Concrete Sidewalks and Bench Pads:  Thickness as indicated on Drawings, natural grey color 
Portland cement, broom finish. 

2.2 FORM MATERIALS 

A. Form Materials: As specified in Section 031000, comply with ACI 301. 

B. Form-Release Agent: Commercially formulated form-release agent that will not bond with, stain, 
or adversely affect concrete surfaces and that will not impair subsequent treatments of concrete 
surfaces. 

C. Joint Filler: Preformed; non-extruding bituminous type (ASTM D1751) or sponge rubber or cork 
(ASTM D1752). 

1. Use flexible or uniformly curved forms for curves with a radius of 100 feet or less. Do not 
use notched and bent forms. 

2. Thickness:  1/2 inch. 

2.3 REINFORCEMENT 

A. Steel Welded Wire Reinforcement: Plain type, ASTM A1064/A1064M; in flat sheets; 
unfinished. 

2.4 CONCRETE MATERIALS 

A. Obtain cementitious materials from same source throughout. 

B. Concrete Materials: As specified in Section 033000. 

2.5 ACCESSORIES 

A. Curing Compound: ASTM C309, Type 1, Class A. 

B. Slab Isolation Joint Filler: 1/2 inch thick, height equal to slab thickness, with removable top 
section that will form 1/2 inch deep sealant pocket after removal. 

1. Material: ASTM D1751, cellulose fiber. 

2.6 CONCRETE MIX DESIGN 

A. Proportioning Normal Weight Concrete:  Comply with ACI 211.1 recommendations. 

B. Concrete Strength:  Establish required average strength for each type of concrete on the basis 
of field experience or trial mixtures, as specified in ACI 301. 

1. For trial mixtures method, employ independent testing agency acceptable to Owner for 
preparing and reporting proposed mix designs. 

C. Admixtures:  Add acceptable admixtures as recommended in ACI 211.1 and at rates 
recommended by manufacturer. 

D. Concrete Properties: 

1. Compressive strength, when tested in accordance with ASTM C39/C39M at 28 days; 
3500 psi. 

2. Fly Ash Content:  Maximum 15 percent of cementitious materials by weight. 

3. Water-Cement Ratio:  Maximum 40 percent by weight. 

4. Total Air Content: 4 percent, determined in accordance with ASTM C173/C173M. 

5. Maximum Slump:  4 inches. 

6. Maximum Aggregate Size:  1 inch. 

2.7 MIXING 

A. Transit Mixers: Comply with ASTM C94/C94M. 

PART 3 EXECUTION 

3.1 EXAMINATION 

A. Verify compacted subgrade is acceptable and ready to support paving and imposed loads. 
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B. Verify gradients and elevations of base are correct. 

3.2 SUBBASE 

A. See Section 321123 for construction of base course for work of this Section. 

3.3 PREPARATION 

A. Moisten base to minimize absorption of water from fresh concrete. 

B. Notify the City a minimum of 24 hours prior to commencement of concreting 
operations. 

3.4 FORMING 

A. Place and secure forms to correct location, dimension, profile, and gradient. 

B. Assemble formwork to permit easy stripping and dismantling without damaging concrete. 

C. Place joint filler vertical in position, in straight lines. Secure to formwork during concrete 
placement. 

3.5 REINFORCEMENT 

A. Place reinforcement as indicated. 

B. Interrupt reinforcement at contraction joints. 

3.6 COLD AND HOT WEATHER CONCRETING 

A. Follow recommendations of ACI 305R when concreting during hot weather. 

B. Follow recommendations of ACI 306R when concreting during cold weather. 

C. Do not place concrete when base surface temperature is less than 40 degrees F, or surface is 
wet or frozen. 

3.7 PLACING CONCRETE 

A. Place concrete in accordance with ACI 304R. 

B. Do not place concrete when base surface is wet. 

C. Place concrete using the slip form technique. 

D. Ensure reinforcement, inserts, embedded parts, formed joints are not disturbed during concrete 
placement. 

E. Place concrete continuously over the full width of the panel and between predetermined 
construction joints.  Do not break or interrupt successive pours such that cold joints occur. 

F. Apply surface retarder to all exposed surfaces in accordance with manufacturer's instructions. 

3.8 JOINTS 

A. Align curb, gutter, and sidewalk joints. 

B. Place 1/2 inch wide expansion joints at 20 foot intervals and to separate paving from vertical 
surfaces and other components and in pattern indicated. 

1. Form joints with joint filler extending from bottom of pavement to within 1/2 inch of finished 
surface. 

2. Secure to resist movement by wet concrete. 

C. Provide sawn joints. 

1. At indicated intervals. 

D. Saw cut contraction joints 3/16 inch wide at an optimum time after finishing.  Cut 1/3 into depth 
of slab. 

3.9 FINISHING 

A. Sidewalk Paving:  Light broom, texture perpendicular to direction of travel with troweled and 
radiused edge 1/4 inch radius. 

B. Curbs and Gutters: Light broom, texture parallel to pavement direction. 
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C. Place curing compound on exposed concrete surfaces immediately after finishing.  Apply in 
accordance with manufacturer's instructions. 

3.10 TOLERANCES 

A. Maximum Variation of Surface Flatness:  1/4 inch in 10 ft. 

B. Maximum Variation From True Position:  1/4 inch. 

3.11 FIELD QUALITY CONTROL 

A. An independent testing agency will perform field quality control tests, as specified in Section 
014000 - Quality Requirements. 

1. Provide free access to concrete operations at project site and cooperate with appointed 
firm. 

B. Compressive Strength Tests: ASTM C39/C39M; for each test, mold and cure three concrete 
test cylinders. Obtain test samples for every 100 cu yd or less of each class of concrete 
placed. 

1. Take one additional test cylinder during cold weather concreting, cured on job site under 
same conditions as concrete it represents. 

C. Maintain records of placed concrete items. Record date, location of pour, quantity, air 
temperature, and test samples taken. 

3.12 PROTECTION 

A. Immediately after placement, protect pavement from premature drying, excessive hot or cold 
temperatures, and mechanical injury. 

B. Do not permit pedestrian traffic over pavement until 75 percent design strength of concrete has 
been achieved. 

END OF SECTION 


