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INVITATION TO BID  

 

TOWN OF ARLINGTON 
MASSACHUSETTS 

 
INVITATION TO BID 

 
BID No.  20-37 IMPROVEMENTS TO THE ARLINGTON TOWN HALL PLAZA 

 
Sealed bids for Improvements to Arlington Town Hall Plaza for the Town of Arlington, 
Massachusetts, will be received at the Purchasing Department, 730 Massachusetts Avenue, Arlington, 
MA 02476 until 10:00 AM prevailing time, on 20 August, 2020 at which time and place said bids 
will be publicly opened and read aloud. 
 
All bids must be in a sealed envelope plainly marked:   BID No. 20-37 
I M P R O V E M E N T S  T O  T H E  A R L I N G T O N  T O W N  H A L L  P L A Z A  
 
The Town Hall Plaza is the main entrance to Town Hall located at 730 Massachusetts Avenue in 
Arlington, Massachusetts. The improvements to the plaza include refurbishments the upper plaza and 
the lower plaza as well as refurbishment to both the granite stairs and the pathway connection between 
the two plaza levels.  
 
Specific improvements to the upper plaza include the protection of existing fountains, balustrades, 
walls and building façade, careful removal and reinstallation of salvaged and new granite pavers to 
match existing, a new drainage system and grading adjustments, a new walk off mat at the front 
entrance, and reinstallation of two salvaged historic benches. 
 
Specific improvements to the lower plaza include the protection of existing freestanding and retaining 
walls and existing historic light poles to remain, removal and reinstallation of salvaged brick pavers, 
new sandblasted concrete pavement with brick inlay pattern, new bike racks, new curb cut and related 
grading and incidental work. 
 
The granite stairs will be removed and reinstalled. New granite stair treads to match existing will be 
installed and the existing handrails will be modified to meet current MAAB regulations. For the ADA-
compliant pathway, the existing brick paving will be removed and new brick paving will be installed. 
A new ADA curb cut will be added and existing granite pavers will be removed and reinstalled.  
 
A new snow melt system and associated plumbing, water and electrical work are included for the 
upper plaza and stairway. A snow melt system for the lower plaza and the ADA pathway connection 
between the plaza levels is included as Bid Alternate #1. Additional runs of conduit for water service 
to the fountain and electrical and fiber conduit runs to the existing light poles to remain is also 
included in the work.   
 
Add Alternate #1 includes the subsurface radiant heating system to be installed below the lower plaza 
and the ADA-compliant pathway between plaza levels (Zone 3). All pumps, equipment, piping, 
electrical and other appurtenances associated with this zone are included in this alternate.  
 
Add Alternate #2 includes furnishing and installing bike racks per the drawings and specifications. 
 
Add Alternate #3 includes cleaning and repointing the Town Hall Plaza balustrades, retaining and 



INVITATION TO BID  

freestanding walls as well as cleaning the building facade within the contract limits. 
 
A pre-bid conference shall be held at the project site, 730 Massachusetts Avenue, Arlington, MA 02476 
at 10:00 AM, prevailing time, on Wednesday, August 5, 2020. Attendance at this pre-bid conference is 
not mandatory. 
 
Bidders requiring clarification or interpretation of the Contract Documents shall make a written request 
to Cassie Bethoney, RLA, of Weston & Sampson, at bethoneyc@wseinc.com. The Town, via Weston 
& Sampson, will only answer such requests if received by Friday, August 14, 2020 at 4:00 pm. In the 
event that the bid opening date is changed, the deadline for informational requests may also change as 
provided in an addendum issued by the Town. 
 
Bid Security in the form of a bid bond, cash, certified check, treasurer’s or cashier’s check payable 
to the Owner, is required in the amount of five percent of the bid, in accordance with Section 00200, 
INSTRUCTIONS TO BIDDERS. 
 
The contract duration for the Base Bid is 90 consecutive days. 
 
Contract Documents and plans are available for download and review on the Town Website: 
 
www.arlingtonma.gov/purchasing 
 
 
The selected contractor shall furnish a performance bond and a payment bond in amount at least 
equal to one hundred percent (100%) of the contract price as stipulated in Section  00 72 00 
GENERAL CONDITIONS of these specifications. 
 
By-law of the Town of Arlington, Title 1, Article 16, Minority/Woman Workforce Participation in 
Construction Projects which exceed $200,000.00 is part and parcel of the bid. 
 
Minimum  Wage Rates  as  determined  by the Commissioner of the  Division  of Occupational 
Safety of the Executive Office of Labor and Workforce Development under the provisions of the 
Massachusetts General Laws Chapter 149, Section 26 to 27D, as amended, apply to this project. It 
is the responsibility of the Bidder, before bid opening, to request if necessary, any additional 
information on Minimum Wage Rates for those trades people who may be employed for the proposed 
work under this contract. 
 
All bids for this project are subject to applicable bidding laws of Massachusetts, including 
General Laws Chapter 30, Section 39M as amended. 
 
The Bidder agrees that this bid shall be good and may not be withdrawn for a period of 30 
working days, Saturdays, Sundays and legal holidays excluded after the opening of bids. 
 
The Owner reserves the right to waive any informalities or to reject any or all bids.  
 
TOWN OF ARLINGTON 
Adam W. Chapdelaine 
Town Manager 

http://www.arlingtonma.gov/purchasing


INSTRUCTION TO BIDDERS 
 

INSTRUCTIONS TO 
BIDDERS 

 

 
1. COMPLEMENTARY DOCUMENT 

 
A. INVITIATION TO BID, including herewith, is complementary to this 

document and shall be reviewed by bidder for specific instruction which 
are not repeated herein. 

 

 
2. STATUTES REGUALTING COMPETITIVE BIDDING 

 
A. Bidding procedures and award of general contract and subcontracts shall 

be in accordance with the provisions of Chapter 30, Section 39M and 
Chapter 149, Section 44A through 44L inclusive, of the General Laws of 
the Commonwealth of Massachusetts, including all current amendments. 

 
B. In the event of any discrepancy or inconsistency between the provisions of 

these Bid and Contract Documents and the above-mentioned statutes, the 
provisions of the above-mentioned statutes shall govern. In such event, the 
application of all remaining provisions not in conflict to any circumstance 
other than that in which the conflict occurs shall not be affected thereby. 

 
3. BIDDER'S QUALIFICATIONS 

 
A. DCPO Certification not required. 

 
B. The Contractors' Update Statements are not public records and will not be 

open to public inspection. 
 

4. INTERPRETATION OF DOCUMENTS: NOTIFICATION OF ERRORS 
 

A. Interpretations of the provisions of the Bid and Contract Documents will be 
made by the designer upon written request of any general bidder or 
subbidder, provided that such request is received by the Designer at least 
seven (7) days prior to the date of the applicable bid opening, and that the 
Designer considers such interpretation to be of sufficient importance. Oral 
or telephone interpretations will not generally be made, and if made shall 
be strictly informal and not legally valid or binding. 

 
B. Such written interpretations shall be in the form of Addenda to the Bid and 

Contract Documents. 
 

C. Bidders are urged to communicate all errors and discrepancies found in 
the Bid and Contract Documents to the Designer.   Telephone calls 
pointing out any such errors or discrepancies will be taken by the 
Designer,  but only for  the purpose   of receiving   the  information   in 
order that it  may be  properly processed, and not for interpretation or 
clarification. 



INSTRUCTION TO BIDDERS 
 

 
 

5. EXAMINATION OF BIDDING AND CONTRACT DOCUMENTS 
 

A. Each Bidder shall carefully examine the Bid and Contract Documents to 
obtain a thorough understanding of the work of his bid in addition to the 
work of related trades.  In addition, each General Bidder shall personally 
visit the site to thoroughly acquaint himself/herself with the conditions as 
they exist hereon. 

 
B. Failure of any Bidder to thoroughly examine the Bid and Contract 

Documents or to visit and examine the site shall in no way relieve him/her 
of any obligation with respect to his/her bid or of any responsibility 
assigned to him under the Contract. 

 
6. PRE-BID CONFERENCE 

 
A. Pre-bid conference will be held at the location and time stipulated in the 

Invitation to Bid. 
 

7. MODIFICATION AND WITHDRAWAL OF BIDS 
 

A.  Modification of withdrawal of Bids will be permitted after the 
submission of such bids provided clearly written, readily 
understandable instructions for same are received by the Owner in 
writing prior to the time established for opening of such bids. No 
Bid may be withdrawn after that time, except as otherwise provided 
herein or by law. 

 
8. ADDENDA 

 
A. Addenda may be required during the bidding period to modify, clarify or 

interpret the Bid and Contract Documents. It is intended, but not 
guaranteed, that such Addenda shall be mailed by the Owner to all persons 
or parties to whom Bid and Contract Documents have been issued (Bidders 
of Record). Failure to receive such Addend shall in no way relieve any 
bidder from the execution of its provisions. All bidders are cautioned to 
verify the number of Addenda which have been issued and to secure any 
needed copies from the Designer before submitting a Bid. 

 
9. FORM FOR BIDS 

 
A. The Owner will make available, to every person applying therefor, a Bid 

Form. Each bona fide Bidder will be furnished forms for his proposal upon 
request. Such forms will be made available at the Owner's office during the 
regular office hours throughout the bidding period. Bids must be submitted on 
the forms provided by Owner or of forms included in the bid documents of the 
Project Manual. 



INSTRUCTION TO BIDDERS 
 

B. All blank spaces provided on the bid forms shall be filled in with ink or 
typewriter. Where space if provided, sums shall be expressed in both 
words and figures. In case of a discrepancy between the two, the written 
words shall govern. 

 
C. No interlineations, additional, alterations or erasures shall be made 

on the forms. 
 

10. ALTERNATES 
 

A. Each Bidder shall bid on alternatives listed. In the event that any 
alternate does not involve a change in the amount of the Bid, the 
Bidder shall so indicate by using the words "No Change" in the 
space provided for that alternate. 

 
B. General Bidders shall enter on the form for General Bid a single 

amount for each alternate, each amount to consist of the total of 
all the subbidders' amounts for the given alternate plus the 
amount of for work of the alternate to be performed by the 
General Contractor. 

 
C. If alternate(s) are accepted, they shall be accepted in the order 

listed. The low bidder will be determined on the basis of the sum 
of the Base Bid and the alternates accepted. 

 
11. SUBMISSION OF BIDS 

 
A. The Bid Form shall be properly executed and enclosed with the 

required bid deposit in a sealed envelope plainly marked on the 
outside with the following information. 

 
Bid For: 

 
 
 
 
 
 
 
 

SUBMITTED 
BY: 

 
 

(Name of Bidder) (Address of Bidder) 

B. If Bids are mailed; the above required envelope shall be 
enclosed in a second envelope identified with the above 
markings and mailed to the place of bid opening, as described 
in the Invitation to Bid. Mailed Bids must be received before 
the time scheduled for opening of Bids. 



INSTRUCTION TO BIDDERS 
 

11. PERFORMANCE AND PAYMENT BONDS 
 

A. The Performance and Labor and Materials Payment Bonds required of 
the General Contractor shall each be in the amount of 100% of the 
contract sum from a surety company qualified to do business under 
the laws of the Commonwealth of Massachusetts and approved by the 
Owner. 

 
12. FOREIGN CORPORATIONS 

 
A. The attention of bidders is called to General Laws, Chapter 30, Section 

39L, as amended by Acts of 1967, Chapter 3, under which the Owner 
may not enter into a contract with a foreign corporation as a subcontractor 
unless the foreign corporation has filed with the Owner a certificate by the 
State Secretary stating that the foreign corporation has complied with 
General Laws Chapter 181, Sections 3 and 5 and stating the date of such 
compliance. 

 
13. AWARD OF CONTRACT 

 
A. The Contract will be awarded to the lowest responsible and eligible 

bidder except in the event of a substitution as provided by under 
Chapter 149, Sections 44E and 44F of the above-reference General 
Laws. 

 
14. COMMENCEMENT AND COMPLETION OF WORK 

 
A. The successful bidder, upon completion of the Contract Agreement, shall 

commence the work of the Contract within seven (7) calendar days from 
receipt of written Notice to Proceed issued by the Owner within fourteen 
(14) calendar days after said execution of the Contract Agreement, and 
shall therefore diligently and continuously carry on the work in such 
manner as to substantially complete the work on or before 01 December, 
2020 except as noted herein. 

 
15. LIQUIDATED DAMAGES 

 
A. The attention of bidders is particularly called to the requirements as to 

the conditions of employment to be observed, the minimum wage rates 
to be paid under the Contract and affirmative action to ensure equal 
employment opportunity. 

 
B. Contractor shall make full good faith efforts to secure at least ten percent 

(10%) of the Labor and Materials incorporated in the Work from 
Minority Business Enterprises and five percent (5%) of the Labor and 
Materials incorporated in the Work from Women Business Enterprises 
certified by the Commonwealth of Massachusetts and consistent with the 
Federal Equal Employment Opportunity requirements attached hereto as 
Attachment A. Satisfactory documentation of such effort shall be 
furnished promptly upon request by Owner. 



INSTRUCTION TO BIDDERS 
 

C.  The Owner is an equal employment opportunity employer and has an 
active Affirmative Action Plan (AAP). For more information, direct 
correspondence to Patricia M. Libby, Affirmative Action Officer for the 
Town of Arlington. 



 

BID FORM 

For: Improvements to the Arlington Town Hall Plaza 

Proposal (BID) of_   
(hereinafter called "Bidder") a corporation, organized and existing under 
the laws of the Commonwealth of Massachusetts. 

 
 
 
doing business as      

(corporation, proprietorship, partnership) 
 
to the TOWN OF ARLINGTON hereinafter called "Owner". Gentlemen: 

 
A.   The Bidder, in compliance with your invitation for bids for the 

Improvements to the Arlington Town Hall Plaza, Arlington 
Massachusetts, having examined the plan and specifications with related 
documents and the site of the proposed project including the availability 
of materials and labor, hereby proposes to furnish all labor, materials and 
supplies, and to construct the project in accordance with the Contract 
Documents, within the time set forth therein, and at the prices stated 
below. These prices are to cover all expenses incurred in performing the 
work required under the Contract Documents, of which this proposal is a 
part. 

 
Bidder hereby agrees to commence work under this Contract on or 
before a date to be specified in the written "Notice to Proceed" from the 
Owner, and to complete the work by 01 December, 2020. The Bidder 
further agrees to pay as liquidated damages, the sum of $100.00 for 
each consecutive calendar day thereafter that the works remains 
incomplete, as provided in the Instruction to Bidders, Modifications to 
General Conditions. Required completion dates are as follows: 

 
B. Bidder acknowledges receipt of the following addendum: 

 
 Dated 
   
  Dated 
   
  Dated 
  

 
C. Bidder agrees to perform all work described in the specifications and shown on the 

drawings, for the following lump sum price of:  
1.   Total Proposed Base Bid Contract Price: 

 
  Dollars ($  ) 

 
2.   Bid Deposit on total bid price, including alternates, in the sum of: 

 
  Dollars ($  ) in 



 

 
the form of  is submitted herewith in 
accordance with the INSTRUCTION FOR BIDDERS and is to become property of the Owner in 
the event the Contract and bonds are not executed within the time above set forth, as liquidated 
damages for the delay and additional expense to the Owner caused thereby. 

 
3.   The Bid does not include premiums on Performance/Labor and Materials Bond. 

Cost of required Bond Premiums (for base bid and any and all alternates): 
 
 Bid Premiums Add $___________________ 
 
4.   Alternates 

This bid includes Alternates as follows: 
 
ADD Alternate No. 1: Subsurface radiant heating system for the lower plaza and 

pathway connection between plaza levels (Zone 3), including 
all pumps, piping, equipment, electrical and other 
appurtenances. 
 

ADD Alternate No. 2: Furnishing and installing bike racks per the drawings and 
specifications. 
 

ADD Alternate No. 3: Cleaning and repointing Town Hall Plaza balustrades, 
retaining and freestanding walls as well as cleaning the 
building façade within the contract limits 
 

 
ADD Alternate No. 1:  dollars 

 
and  cents ${  ). 
 
ADD Alternate No. 2:  dollars 

 
and  cents ${  ). 
 
ADD Alternate No. 3:  dollars 

 
and  cents ${  ). 
  

5. The Supplemental Unit Prices set forth herein shall be used to determine any equitable 
adjustment of the Contract in connection with the changes or extra work performed 
under this Contract as directed by the Town of Arlington. 

 
It is mutually understood and agreed that such Supplemental Unit Prices include all 
items of costs, equipment, taxes and insurance of every kind, overhead, and profit for 
the Contractor and they shall be used uniformly, without modification for addition and 
deductions.  Prices listed under ADDITIONS and DEDUCTIONS are to be the 
complete total price billed to and paid by the Town of Arlington therefor.  There can 
be no more than fifteen (15) percent difference in price between the additions and 
deductions. 

 
 



 

SUPPLEMENTAL UNIT PRICES FORM 
 
 
 

ITEM DESCRIPTION 

 
 

UNIT 

 
 

ADDITIONS 

 
O

w
ne

r 
A

pp
ro

va
l 

1.   Loam Borrow CY   
2.   Granite Pavers SF   
3.   Brick Pavers SF   
4.   Concrete Paving SY   
5.   Gravel Subbase CY   

 
D. If the Bid is accepted by the Owner, the undersigned agrees to complete the entire 

work provided to be done under the contract within the time stipulated by the Owner. 
 
E. The undersigned agrees that for extra work, if any, performed in accordance with the 

AGREEMENT, he will accept compensation as stipulated therein in full payment for 
such extra work. 

 
F. Bidder understands that the Owner reserves the right to reject any and all bids. 

 
G. The undersigned hereby agrees that he will not withdraw the Bid within sixty (60) 

consecutive calendar days after the actual date of the opening of Bids and that, if the 
Owner accepts this Bid, the undersigned will duly execute and acknowledge the 
required Contract Bonds within 10 days after notification that the AGREEMENT is 
ready for signature. 

 
H. Should the undersigned fail to fulfill any of his agreements as here in before set forth, 

the Owner shall have the right to retain as liquidated damages the amount of the Bid 
security, which shall become the Owner/s property. If a bid was furnished as bid 
security, it is agreed that the amount thereof shall be paid as liquidated damages to the 
Owner by the Surety. 

 
I. The Undersigned certifies under penalty of perjury that this Bid is in all respect bona 

fide, fair and made without collusion or fraud with any other person. As used in this 
subsection the "person" shall men natural person, joint venture, partnership, corporation 
or other business or legal entity. 

 
J. The undersigned certifies that he is able to furnish labor that can work in 

harmony with all with all laws and regulations applicable to awards made subject 
forty-four A. 

 
1. Have been in business under the present name for  years. 

 
2.  Ever failed to complete any work awarded?  (Yes),  (No).  If 

yes, explain:      
 

3. Bank Reference:     



 

K.  The Bidder is required to state below all work he/she and his/her subcontractors (if 
subcontractors are to perform substantial portions of the work) has compete within the 
past 5 years of a similar character and value to that of the work included in the 
proposed Contract and to give references that will enable the Owners to judge the 
Bidder's experience, skill and business standing. The Bidder is required to list a 
minimum of 3 completed projects that are comparable in scope, complexity and value. 
For each project, include the name, location, type, date complete, construction value 
and owner contact. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

(add supplementary page if necessary) 
 

L.  The Bidder is required to state below all construction projects he/she currently has 
under contract. For each project, include the name, location, type, scheduled 
completion date, construction value and owner contact. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
M.   The undersigned bidder hereby certifies that the tools and equipment required to meet the 

specified requirements of the Contract document, with special attention called to Section 
02300 Earthwork, will be utilized in the performance of the work. 

 
N.  The undersigned further certifies under the penalty of perjury that the said undersigned 

is not presently debarred from doing public construction work in the Commonwealth of 
Massachusetts under the provisions of section 29F, or any other applicable debarment 



 

provisions of any other chapter of the General Laws or any rule or regulation declared 
there under. 

 
O.  The undersigned bidder hereby certifies he/she will comply with the minority workforce 

percentage ratio and specific affirmative action steps contained in the EEO/AA 
provisions of the Contract, including compliance with Minority/Women Business 
Enterprise as required under these contract provisions. The contractor receiving the 
award of the Contract shall be required to obtain from each of its subcontractors  a copy 
of its bidder's certification and submit it to the contracting agency prior to the award of 
such subcontract, regardless of tier, that it will comply with the minority workforce ratio 
and specific affirmative action steps contained in these EEO/AA contract provisions. 

 
 

 
 

Name of General Bidder 
By: 

 
Name and Title of Person Signing Bond 

 
 

Business Address 



 

FORM A 
 
CERTIFICATE OF NON-COLLUSION 

 
The undersigned certifies under penalties of perjury that this bid is in all respects bona fide, 
fir and made without collusion or fraud with any other person. As used in this section the 
word 'person' shall mean any natural person, joint venture, partnership, corporation or other 
business or legal entity. 

 
 
 
 
Authorized  Name 

 

 
 
Authorized  Signature Date 

 

 
 
Social Security Number or Federal Identification Number 

 

 
 
Legal Name of Business Entity (Print or 

 
 
 
Type) Address 

 
 
 
City, State, Zip Code 

 
 
 
 
 
Corporate Seal (If applicable) 



 

FORM B 
 
CERTIFICATE OF FOREIGN CORPORATION 

 

 
The undersigned certifies that it has been duly established,  organized, or chartered 
as a corporation under the laws of: 

 
 
 
 
Jurisdiction 

 
The undersigned further certifies that it complies with the requirements of M.G.L, c. 30, sec. 
39L and with the requirements of M.G.L, c. 181 relative to the registration and operation of 
foreign corporations within the Commonwealth of  Massachusetts. 

 

 
 
Name of Person Signing the Bid or Proposal                                                                        Date 

Signature of Person Signing the Bid or Proposal                                                                   Date 

Name of Business (Print or Type) 

 
 
 
Corporate Seal (If applicable) 



 

FORM C 
 

COMMONWEALTH OF MASSACHUSETTS 
 

SCHEDULE FOR PARTICIPATION BY WOMEN/MINORITY BUSINESS 

ENTERPRISE BIDDER CERTIFICATION 

A bidder agrees to expend at least the amount of the contract set forth below if awarded, for 
W/MNE. For the purposes of this commitment, the designation means a business that has 
been certified by SOMWBA as such. The Bidder must indicate the W/MBE it intends to 
utilize in this document as follows:  (Attach another sheet of  necessary.) 

 
Company Name and Address Nature of Participant Dollar Value of 

Participation 
 
 
 
1. 

 
$   

2. $   

3. $   

The undersigned hereby certifies that he or she read the terms of this condition and is 
authorized to bind the Bidder to the commitment herein set forth. 

 
 
 
 
 

Name of Person Signing the Bid or Proposal 
 

 
 

Signature of Person Signing the Bid or Proposal Title 
 

 
 

Name of Business (Print or Type) 
 
 
 
 
 
 

Corporate Seal (If applicable) 



 

 
FORM D 

 
BIDDER CERTIFICATION REGARDING PAYMENT OF PREVAILING  WAGES 

 

 
The undersigned hereby certifies, under pains and penalties of perjury, that the foregoing bid 
is based upon the payment to laborers to be employed  on the project of wages in an amount  
no less that the applicable  wage rates established  for the project by the Massachusetts 
Department of Labor and Industries.  The undersigned bidder agrees to identify the awarding 
authority for, from, and against any loss, expense,  damages, action, or claims, including any 
expense incurred in connection with any delay or stoppage  of the project work, arising out 
of or as a result of (1) the failure of the said bid to be based   upon the payment of the said 
applicable prevailing wage rates or 
(2) the failure of the bidder, of selected as the contractor, to pay laborers employed on the 
project the said applying prevailing wage rates. 

 
 
 
 
Date 

 

 
 
Name of Person Signing the Bid or Proposal 

 

 
 
Signature of Person Signing the Bid or Proposal Title 

 

 
 
Name of Business (Print or Type) 

 
 
 
 
 
 
Corporate Seal (If applicable) 



 

FORM E 
 
CERTIFICATION OF PAYMENT OF STATE TAXES 

 
Legislation enacted by the Commonwealth of Massachusetts, effective, 1983, requires that 
attestation below be signed: 

 
Pursuant top M.G.L c. 62C, sec. 49A, I certify under the penalties of perjury, that I,to 
my best knowledge and belief, have filed all state tax returns and paid all state taxes 
required by law. 

 
APPROVAL OF A CONTRACT OR ANY OTHER AGREEMENT WILL NOT BE 
GRANTED UNLESS THIS CERITIFCATION CLAUSE IS SIGNED BY AN 
AUTHORIZED CORPROATE OFFICER. 

 
THE TAX PAYER IDENTIFICATION NUMBER WILL BE FURNISHED TO THE 
MASSACHUSETIS DPEARTMENT OF REVENUE TO DETERMINE IF TAX FILINGS 
AND/OR TAX PAYMENT OBLIGATIONS HAVE BEEN MET. PROVIDERS WHO FAIL 
TO CORRECT THIER NON-FILING AND/OR DELIQUENCY STATUS SHALL NOT 
HAVE A CONTRACT OR ANY OTHER AGREEMENT ISSUED, RENEWED OR 
EXTENDED 

 
 
 
 
 
(Signature of Individual) Title 

Social Security Number or Federal Identification Number 

Corporate Name 

 

 
 
 
Name of Person Signing the Proposal (Print or Type) Date 

 

 
 
Legal Name of Business Entity (Print or 

 
 
 
Type) Business Address 

 
 
 
 
 
Corporate Seal (If applicable) 



 

FORM F 
 
CERTIFICATION OF AUTHORITY MEETING OF BOARD OF DIRECTORS 

(Note: if business entity is a partnership or individual, all owners shall sign this form.) 

At a meeting of the Directors of the  duly called 
and held at 

(Corporation) 
 

  on the   day of  ,  2 0   , 
(Location) 

 
 

at which a quorum was present and acting, it was  voted that  , the 
(Name) 

 
   of this Corporation, is hereby authorized and empowered to 

make, (Title/Position) 
 

into, sign, seal and deliver on behalf of the Corporation a Contract for   
 

with the  , and the performance  and 
payment bonds each in the amount as specified  by the Owner. 

 
 

I hereby certify that the above is a true and correct copy of the record, that said vote 
has not been amended or repealed and is in full force, and effect as of this date and 
that 

 
 
---------is duly elected   of the corporation 

(Name) (Title/Position) 
 
 
 
 

Clerk or secretary of the Corporation Date 
 
 

(Note: If the Bidder is a corporation, affix corporate seal and give below the names of its 
president, treasurer, and general manager, if any: if a partnership, give full names and 
residential addresses of all partners; and if an individual, give residential dress if different 
form business address.) 

 
the required names and addresses of all person interested in this proposal, as 
Principals, are as follows: 
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CONTRACT FOR IMPROVEMENTS TO THE 
ARLINGTON TOWN HALL PLAZA 

 
 

THIS AGREEMENT, made as of this  day of  , 20  , by and 
between the TOWN OF ARLINGTON, MASSACHUSETTS, acting through its 
TOWN 

 
MANAGER, hereinafter called the 'Owner' and   ,, 

(Name of Contractor) 
of  , country of  and 

 
State of  , hereinafter called the 'Contractor'. 

 
WITNESSETH; That the Contractor and the Owner for the consideration hereinafter 
named agrees as follow: 

 
1. SCOPE: The Contractor will furnish at his own proper cost and expense all 
materials, supplies, machinery, equipment, appliances, tools, superintendence, labor, 
insurance and other items and services necessary to complete the work as shown and 
described on the Contract Documents entitled “Improvements to the Arlington Town 
Hall Plaza", Arlington, Massachusetts, hereinafter called the 'Project', prepared by 
Weston & Sampson, Inc. hereinafter called the 'Designer', or 'Landscape Architect'. 

 
2. CONTRACT SUM: The owner agrees to pay the contractor, and the contractor 
agrees to accept in full consideration for the performance of the contract, subject to 
additions and deductions provided for in the contract documents, in current funds, the 
sum of dollars ($  ), hereinafter called the 'Contract Sum' and to make payments on 
account thereof, as described below and elsewhere in the Contract Documents. 

 
3. COMMENCEMENT OF WORK AND TIME OF COMPLETION: The contractor 
agrees to commence work on the contract within seven (7) calendar days from the receipt 
of written Notice to Proceed issued by the Owner and/or within fourteen (14) calendar 
days after execution of the contract Agreement and to thereafter diligently and 
continuously carry on the work. He agrees to complete the work on or before D01 
December, 2020, except as herein noted. 

 
4.  LIQUIDATED DAMAGES: The Contractor agrees to pay the Owner liquidated 
damages for failure to complete the Project in conformance with the time allowances as set 
forth above at the rate of $100.00 per calendar day. 
 
5. ALTERNATES: The following Alternates have been accepted and the Contract Sum 
stated in Paragraph 2 of this Agreement includes and is adjusted to reflect the total cost 
of each accepted alternate: 
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Alternate No. Indicate Accepted or Rejected Original Bid Value of Alternate 
 
    ADD Alt. No. 1      ________________________           _________________________  
 
    ADD Alt. No. 2      ________________________           _________________________ 
   
    ADD Alt. No. 3      ________________________           _________________________ 
 

6.  PAYMENTS TO CONTRACTOR: Payments shall be made in accordance 
with Chapter 30, Section 39K of the General Laws of the Commonwealth of 
Massachusetts, including all current amendments, generally as follows: 

 
A. Within fifteen days after receipt from the Contractor, at the place designated by 

the Owner if such a place is so designated, of a period estimate requesting 
payment of the amount due for the preceding month, the Owner will make a           
periodic payment to the Contractor for the work performed during the 
preceding month and for the - materials not incorporated in the work but 
delivered and suitably stored at the site (or at some location agreed upon in 
writing) to which the Contractor has title or to which pa subcontractor has title 
and has authorized to Contractor to transfer title to the Owner, less (1) a 
retention based on its estimate of the fair value of its claims against the 
Contractor and less (2) a retention for direct payments to subcontractors based 
on demands for same in accordance with the provisions of Section 39F, and 
less (3) a retention not exceeding five percent of the approved amount of the 
periodic payment. After the receipt of a periodic estimate requesting final 
payment and within sixty-five days after (a) the Contractor fully completes 
the work or substantially completes the work so that the value of the work 
remaining to be done is, in the estimate of the Owner, less than one percent of 
the original contract price, or (b) the Contractor substantially completes the 
work and the Owner takes possession for occupancy, whichever occurs first, 
the Owner shall pay the Contractor the entire  balance due on the Contract 
less (1) a retention based on its estimate of the fair value of its claim against 
the Contractor and of the cost of completing the  incomplete and 
unsatisfactory items of work and less (2) a retention for direct payments to 
subcontractors based on the demands for same in accordance with the 
provisions of Section 
39F, or based on the record of payments by the Contractor to the 
subcontractors under this contract if such record of payment indicates that the 
Contractor has not paid subcontractors as provided in Section 39F. If the 
Owner fails to make payment as herein provided, there shall be added to each 
such payment daily interest at the rate of five percent per annum commencing 
on the first day after said payment is due and continuing until the payment is 
delivered or mailed to the Contractor,  provided, that no interest shall be due, 
in any event, on the amount due on a periodic estimate for Final Payment until 
fifteen days after receipt of such a periodic estimate from the Contractor, at the 
place designated by the Owner if such a place is so designated. The Contractor 
agrees to pay to each subcontractor a portion of any such interest paid in 
accordance with the amount due each subcontractor. 
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B. The Owner may make changes in any periodic estimate submitted  by the 

Contractor and the payment due on said periodic estimate shall be computed in 
accordance with the changes so made, but such changes or any requirement 
for a corrected periodic estimate shall not affect the due date for the periodic 
payment or the date for the commencement of interest charges on the amount 
of the periodic payment computed in accordance with the changes made, as 
provided herein; provided that the Owner may, within seven days after 
receipt, return to the Contractor for correction any periodic estimate which is 
not in the required form or which contains computations not arithmetically 
correct and, in that event, the date of receipt for such periodic estimate in 
proper form and with arithmetically correct computations. The date of 
receipt of a periodic estimate received on a Saturday shall be the first 
working day thereafter. The provisions of Section 39G shall not apply to 
any contract for the construction, reconstruction, remodeling, repair or 
demolition of any public building to which this section applies. 

 
7.  PAYMENTS TO SUBCONTRACTORS: Payments shall be made in accordance 

with Chapter 30, Section 39F of the General Laws of the Commonwealth of 
Massachusetts, including all current amendments, generally as follows: 

 
A.  Forthwith after the General Contractor  receives payment on account of a 

period estimate,  the General Contractor shall pay to each Subcontractor  the 
amount paid for the labor performed and the materials furnished in any 
court proceedings  barring such payment and also less any amount claimed 
due from the Subcontractor  by the General Contractor. 

 
B.  Not later than the sixty-fifth  day after each Subcontractor  substantially 

completes his work in accordance with the plans and specifications,  the 
entire balance due under the Subcontract  less amounts  retained  by the 
Owner as the estimated  cost of completing the incomplete and 
unsatisfactory  items of work, shall be due the Subcontractor,  and the 
Owner shall pay that amount to the General  Contractor.  The General 
Contractor  shall forthwith  pay to the Subcontractor  the full amount 
received from the Owner less any amount specified in any court 
proceedings  barring such payment and also less any amount claimed due 
from the Subcontractor  by the General Contractor. 

 
C.  Each payment  made by the Owner to the General  Contract  pursuant  to 

subparagraphs  (A) and (B) of this paragraph  for the labor performed  and 
the materials furnished  by a Subcontractor  shall be made to the General 
Contractor for the account of that Subcontractor:  and the Owner shall take 
reasonable steps to compel the General Contractor  to make each payment 
to each such Subcontractor.  If the Owner has received  a demand for 
direct payment from a Subcontractor  for any amount which has already 
been included in a payment  to the General  Contractor  for payment  to the 
Subcontractor  as provided  in subparagraphs  (A) and (B), the Owner shall 
act upon demand as provided in this Section. 
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D.  If, within seventy days after the Subcontractor has substantially completed 

the Subcontract work, the Subcontractor has not received from the General 
Contractor the balance due under the Subcontract including any amount due 
for extra labor and materials furnished to the General Contractor, less any 
amount retained by the Owner as the estimated cost of completing the 
incomplete and unsatisfactory items of work, the Subcontractor may 
demand direct payment of that balance from the Owner. The demand shall 
be by a sworn statement delivered to or sent by certified mail to the Owner, 
and a copy shall be delivered to or sent by certified mail to the General 
Contractor at the same time. The demand shall contain a detailed 
breakdown or the balance due under the Subcontract and also a statement of 
the status of completion of the Subcontract work. Any demand made after 
Substantial Completion of the Subcontract work shall be- valid even if 
delivered or mailed prior to the seventieth day after the Subcontractor has 
substantially completed the Subcontract work Within ten days after the 
Subcontractor has delivered or so mailed the demand to the Owner and 
delivered or so mailed a copy to the General Contractor, the General 
Contractor may reply to the demand.  The reply shall be a sworn statement 
delivered to or sent by certified  mail to the Owner and a copy shall be 
delivered to or sent  by certified mail to the Subcontractor at the same time. 
The reply shall contain a detailed breakdown of the balance due under the 
Subcontract including any amount due for extra labor and materials furnished 
to the General Contractor and of the amount due for each claim made by the 
General Contractor against the Subcontractor. 

 
E.   Within fifteen days after receipt of the demand by the Owner, but in no event 

prior to the seventieth day after Substantial Completion of the Subcontract 
work, the Awarding Authority shall make direct payment to the Subcontractor 
of the balance due under the Subcontract, less any amount (i) retained by the 
Owner as the estimated cost of completing the incomplete or unsatisfactory 
items of work, (ii) specified in any court proceedings barring such payment, or 
(iii) disputed by the General Contractor in the sworn reply: provided, that the 
Owner shall not deduct from a direct payment any amount as provided in part 
(iii) if the reply is not sworn to, or for which the sworn reply does not contain 
the detailed breakdown required in subparagraph (D); The Owner shall make 
further direct payments to the Subcontractor forthwith after the removal of the 
basis for deductions from direct payments made as provided in pans (i) and (ii) 
of this  subparagraph. 

 
F.   The Owner shall forthwith deposit the amount deducted from a direct payment 

as provided in part (iii) of subparagraph (E) in an interest-bearing joint account 
in the names of the General Contractor and the Subcontractor in a bank in 
Massachusetts; selected by the Owner and agreed upon by the General 
Contractor and the Subcontractor and shall notify the General Contractor and 
the Subcontractor of the date of deposit and the bank receiving the deposit. The 
bank shall pay the amount on the account, including accrued interest, as 
provided in an agreement between the General Contractor and the 
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Subcontractor or as determined by decree of a court of competent jurisdiction. 
 

G.  All direct payments and all deductions from demands for direct payments 
deposited in an interest-bearing account or accounts in a bank pursuant to 
subparagraph (F) shall be made out of amounts payable to the General 
Contractor at the time of receipt of a demand for direct payment from a 
Subcontractor and out of amounts later become payable to the General 
Contractor and in order of receipt of such demands from Subcontractors. All 
direct payments shall discharge the obligation of the Owner to the General 
Contractor to the extent of such payment. 

 
H.  The Owner shall deduct from payments to a General Contractor amounts 

which, together with the deposits in interest-bearing accounts pursuant to 
subparagraph (F), are sufficient to satisfy all unpaid balances of demands for 
direct payment received from Subcontractors. All such amounts shall be 
earmarked for such direct payments, and the Subcontractors shall have a right 
in such deductions prior to any claims against such amounts by creditors of the 
General Contractor. 

 
I. On all contracts for building construction subject to the provisions of Sections 

44A to 44L, inclusive, of Chapter 149, periodic payments for work performed 
by a Subcontractor shall be made to the General Contractor for payment to the 
Subcontractor  and shall be paid to the Subcontractor forthwith after receipt 
thereof by the General Contractor and without any ten day waiting period as 
provided above, less any amount claimed by the General Contractor it a letter 
containing a breakdown of the claim and sent to the Subcontractor with such 
payment, provided that a General Contractor, who has received a periodic 
estimate for a periodic payment in proper form from a Subcontractor three 
days, Saturdays, Sundays and holidays excluded, before the due date of the 
General Contractor's periodic estimate for the same periodic payment period 
less any amount claimed by the General Contractor in a letter containing a 
breakdown of the claim and sent to the Subcontractor with such payment, 
even though the General Contractor does not submit a periodic estimate to 
the Owner for that payment period; and provided, further, that the Owner 
shall take all reasonable steps to compel the General Contractor to make 
payment to the Subcontractors as provided in this paragraph, and upon the 
written request of a Subcontractor setting forth the amount payable but not 
paid, a copy of which shall be sent to the General Contractor, shall make 
direct payment to a Subcontractor, as provided for above, which shall 
discharge the obligation of the Owner to the General Contractor to extent of 
any such payment. 

 
J.  The Owner shall not include in any direct payment to a Subcontractor 

pursuant to this section any amount claimed from that Subcontractor by the 
General Contractor in a letter containing a breakdown of the claim and sent 
to the Owner within ten days after the receipt by the General Contractor of 
the copy of the request of the Subcontractor to the Owner for direct payment. 
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8. CONDITIONS OF EMPLOYMENT 
 

A.  The schedule of Minimum Wage Rates and Health and Pension Fund 
Contributions as determined by the Commissioner under the provisions 
of the Massachusetts General Laws, Chapter 149, Sections 26 m 27D, 
inclusive, AS amended, is hereby made a part of this Agreement. 

 
B.  The Contractor  shall pay to any reserve police officer employed  by him in 

any city or town the prevailing rate of wages paid to regular police officers 
in such city or town. 

 
C.  No laborer, workman, mechanic, foreman o inspector working within the 

Commonwealth, in the employ of the Contractor, Subcontractor or any 
other person doing or contracting to do the whole or a part of the work 
contemplated by the Contract, shall be required or permitted to work more 
than eight hours in any one day or forty-eight hours in any one week, or 
more than six days in any one week, except in cases of emergency. 

 
D.  Every employee of the Contractor or any Subcontractor shall lodge, 

board and trade where and with whom he elects; and no person or his 
agents or employees shall be directly or indirectly required, as a 
condition of employment that the employee to lodge, board or trade at a 
particular place or with a particular person. 

 
9. SUBCONTRACTORS 

 
A.  The Contractor will employ the following Subcontractors on the work and 

will pay for the execution of his as defined in the Contract Documents; 
and subject to the additions and deductions provided in the subject to the 
additions and deductions provided in the Contract Documents, the sum 
shown opposite his name. 

 
Class Of Work Subcontractor Subcontractor Sum 
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B. The names of any additional Subcontractors whom the Contractor proposed 
to employ shall be submitted to the Designer for approval. No such 
Subcontractor shall be employed to whose standing or ability the Owner or 
the Designer has any reasonable objection. 

 
10.  THE CONTRACT DOCUMENTS: The General Conditions of the Contract, the 

Specifications and the Drawings, together with this Agreement, for the Contract, 
and they are as fully a part of the Contract as if hereto attached or herein repeated 
Drawings and Specifications titled: Improvements to the Arlington Town Hall Plaza 

 
11.  INCORPORATION OF STATUTES BY REFERENCE: If statutes of the 

Commonwealth of Massachusetts in any way relating to the construction, alterations, 
repair and installation of public works, particularly with reference to labor and labor 
rates, they shall be strictly complied with by the Contractor and it is understood that 
all such statutes are incorporated by reference in this Contract. 

12.  It is expressly agreed that this Agreement is to be executed for and in behalf of the 
Owner by the members of its Board of Selectmen and any of its appoints and that such 
persons are acting in a representative capacity for and in behalf of Owner, and that 
such persons shall not incur any personal liability hereunder. 

 
IN WITNESS whereof, inhabitants of the Town of Arlington and 

have caused these presents to be executed by their 

hereunto duly authorized the day and year first written. 
 

TOWN OF ARLINGTON 
 
 
 
 
 

Adam W. Chapdelaine, Town Manager 
 
 
 
 
 
 

Certification: 
I hereby Certify that an 
appropriation in the amount 
of the Contract is available. 

 
 
 
 
 

Town Accountant 
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Contractor 
 

By: (Title) 

Approved as to Matter of Form: 

 
 
 

Town Counsel 
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PERFORMANCE  BOND 
 

KNOW ALL MEN BY THESE PRESENTS: That we 
 

 
 

(Name of Contractor) 
 

a   
(Corporation, Partnership or Individual) 

 
hereinafter called “Principal” and 

 

 
 

(Surety) 
of  , State of  , hereinafter called the 
"Surety", are held and firmly bound into 

 
THE TOWN OF ARLINGTON, MASSACHUSETTS 
(Owner) 

 
acting through its TOWN MANAGER 

 
ARLINGTON, MASSACHUSETTS 
(City and State) 

 
hereinafter called "Owner", in the penal sum of 
  Dollars ($  ) in lawful 
money of the United states, for the payment of which sum well and truly to be made, 
we bind ourselves, our heirs, executors, administrators and successors, jointly and 
severally, firmly 
by these presents. 

 
THE  CONDITION  OF  THIS  OBLIGATION  is  such  that  Whereas,  the  Principal 
entered into a certain contract with the Owner, dated                                             day of 
a copy of which is hereto attached and made a part hereof for the construction  of 

 

 
 

Arlington, Massachusetts 
 

 
NOW, THEREFORE, if the Principal shall well, truly and faithfully perform its 
duties, all the undertakings, covenants, terms, conditions, and agreements of said 
contract during the original term thereof, and any extensions thereof which may be 
granted by, the Owner, with or without notice to the Surety, and if he shall satisfy all 
claims and demands incurred under such contract, and shall fully indemnify and save 
harmless the Owner from all costs and damages which it may suffer by reason of 
failure to do so, and shall reimburse and repay 
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the Owner all outlay and expense which the Owner may incur in making good any 
default, then this obligation shall be void; otherwise to remain in full force and 
effect. 

 
PROVIDED, FURTHER, that the said Surety, for value received hereby stipulates 
and agrees that no change, extension of time, alteration or addition to the terms of 
the Contract or to the work to be performed thereunder or the specifications 
accompanying the same 
shall  in  any  way  affect  its  obligation  of  this,  Bond,  and  it  does  hereby  waive 
notice of any such change, extension of time, alteration or addition to the terms of 
the contract or to the work or to the specifications. 

 
PROVIDED, FURTHER, that no final settlement between the Owner and the 
Contractor shall 'abridge the right of any beneficiary hereunder, whose claim 
may be unsatisfied. 

 
IN WITNESS  WHEREOF, the parties to these present have duly executed in this 
Bond on the day of  _ 

 
ATTEST: 

Principal 

Secretary 

 
 
 
 
 
 

(Address - zip code) 
 
 
 
 
 

 
Witness as to Principal 

 
 
 
 
 
 
 
 

(Address - zip code) 

(Seal) 
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ATTEST: 

Surety 

(Surety) 
 
 
 
 

Secretary 
 
 
 
 
 
 
 
 

(Address-Zip Code) 
 
 

 
Witness as to Surety 

 
 
 
 
 
 
 
 

(Address-Zip Code) 

(Seal) 

 
 
 
 

NOTE: Date of Bond must not be prior to date of Contract. If Contractor is a 
Partnership, all partners should execute Bond. 

 
 

END OF DOCUMENT 
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LABOR AND MATERIALS PAYMENT BOND 
 

KNOW ALL MEN BY THESE PRESENTS: That we 
 
 
 
 

(Name of Contractor) 
 

a 
(Corporation, Partnership of Individual) 
hereinafter called "Principal" and 

 
 
 
 

(Surety) 
 
 
 

of  , State of  , hereinafter called the 
"Surety", are held and firmly bound into 

 
TOWN OF ARLINGTON, MASSAC HUSETTS 
(Owner) 
acting through its TOWN MANAGER 

 
ARLINGTON, MASSACHUSETTS 
(City and State) 

 
herein called "Owner", in the penal sum of 

 
 
 

  ,Dollars ($ ) in 
lawful money of the United States, for the payment of which sum well and truly to be 
made, we bind ourselves, our heirs, executors, administrators and successors, jointly 
and severally, firmly by these presents. 

 
THE  CONDITION  OF  THIS  OBLIGATION  is  such  that  'Whereas,  the  Principal 
entered into a certain contract with the Owner, dated the  day of                                , 
a copy of which is hereto attached and made a part hereof for the construction  of: 

 
IMPROVEMENTS TO THE  

ARLINGTON TOWN HALL PLAZA 
 

NOW, THEREFORE, if the Principal shall promptly make payment to all persons, 
firms, subcontractors, and corporations furnishing materials for or performing labor 
in the prosecution of the work provided for in such contract, and any authorized 
extension or modification thereof, including all amounts due for materials, lubricants, 
oil, gasoline, coal and coke, repairs on machinery, equipment and tools, consumed or 
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used in connection with the construction of such work, and all insurance premiums 
on said work, and for all labor, performed in such work whether by subcontractor or 
otherwise, then this obligation shall be void; otherwise to remain in full force and 
effect. 

 
PROVIDED, FURTHER, that the said surety, for value received hereby stipulates and 
agrees that no change, extension of time, alteration or addition to the terms of the 
contract or to the work to be performed thereunder or the specifications accompanying 
the Same shall in any wise affect its obligation on this Bond, and it does hereby waive 
notice of any such change, extension of time, alteration or addition to the terms of the 
contract or to the work or to the specifications. 

 
PROVIDED, FURTHER, that no final settlement between the Owner and the Contractor 
shall abridge the right of any beneficiary hereunder, whose claim may be unsatisfied. 

 
IN WITNESS WHEREOF, the parties to these present have duly executed in this Bond 
on the day of  , 

 
ATTEST: 

 
 

Principal 
 

BY 
Secretary 

 
 
 
 
 
 
 
 

(Address - zip code) 
 
 
 

Witness as to Principal 
 
 
 
 
 
 
 

(Address - zip code) 

(Seal) 
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ATTEST: 

Surety 

Secretary 

 
 
 
 
 

(Address-Zip Code) 
 
 

Witness as to Surety 
 
 
 
 
 
 
 
 

(Address-Zip Code) 

(Seal) 

 
NOTE: Date of Bond must not be prior to date of Contract. If Contractor is a 
Partnership, all partners should execute Bond. 

 
END OF DOCUMENT 
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GENERAL CONDITIONS 
 

ARTICLE 1 - DEFINITIONS AND TERMINOLOGY 
  _ 

 
1.01  Defined Terms 

 
A.  Wherever used in the Contract Documents and 

printed  with  initial  or all capital  letters, the terms listed 
below will have the meanings  indicated  which are 
applicable to both the singular and plural thereof. 

 
1.    Addenda--Written   or   graphic   instru ments 

issued prior to the opening of Bids which clarify, correct, 
or  change  the  Bidding  Re quirements  or  the  Contract 
Documents. 

 
2.    Agreement--The  written instru ment which is 

evidence of the agreement between OWNER and 
CONTRACTOR covering the Work. 

 
3.  Application    for   Payment--The    form 

acceptable to ENGINEER which is to be used by CON- 
TRACTOR during the course of the Work in requesting 
progress or final payments and which is to be accompa- 
nied by such supporting documentation as is required by 
the Contract Documents. 

 
4.    Asbestos--Any  material  that  contains more 

than one percent asbestos and is friable or is releasing 
asbestos fibers into the air above current action levels 
established by the United States Occupational Safety and 
Health Administra tion. 

 
5.    Bid--The   offer   or   proposal   of   a   bidder 

submit ted on the prescribed form setting forth the prices 
for the Work to be performed. 

 
6. Bidding       Documents--The      Bidding 

Requirements and the proposed Contract Documents (in - 
cluding all Addenda issued prior to receipt of Bids). 

 
7.    Bidding  Requirements--The  Advertisement 

or Invitation to Bid, Instructions to Bidders, Bid security 
form, if any, and the Bid form with any supplements. 

 
8.    Bonds--Performance and payment bonds and 

other instruments of security. 
 

9.    Change  Order--A  document  recommended 
by ENGINEER which is signed by CONTRACTOR and 
OWNER and authorizes an addition, deletion, or revision 
in the Work or an adjustment in the Contract Price or the 

Contract Times, issued on or after the Effective Date of the 
Agreement. 
 

10.  Claim--A demand or assertion by OWNER 
or  CONTRACTOR  seeking  an  adjustment  of  Contract 
Price  or  Contract  Times,  or  both,  or  other  relief  with 
respect to the terms of the Contract.  A demand for money 
or services by a third party is not a Claim. 
 

11.  Contract--The entire and integrated written 
agreement between the OWNER and CONTRACTOR 
concerning the Work.   The Contract supersedes prior 
negotiations, representations, or agreements, whether 
written or oral. 
 

12. Contract Documents--The Contract Docu- 
ments establish the rights and obligations of the parties 
and  include  the  Agreement,  Addenda (which pertain to 
the  Contract  Documents), CONTRACTOR’s  Bid (includ- 
ing  documentation  accompanying  the Bid and any post 
Bid  documentation   submitted   prior  to  the  Notice   of 
Award) when attached as an exhibit to the Agreement, the 
Notice to Proceed, the Bonds, these General Conditions, 
the Supplementary Conditions, the Specifications and the 
Drawings as the same are more specifically  identified in 
the Agreement, together with all Written Amendments, 
Change  Orders,  Work  Change  Directives,  Field  Orders, 
and ENGINEER’s written interpretations and clarifications 
issued  on or after the Effective Date of the Agreement. 
Approved Shop Drawings and the reports and drawings 
of subsurface and physical conditions are not Contract 
Documents.    Only  printed  or  hard  copies  of  the  items 
listed in this paragraph are Contract Documents.   Files in 
electronic media format of text, data, graphics, and the like 
that may be furnished by OWNER to CONTRACTOR are 
not Contract Documents. 
 

13. Contract Price--The moneys payable by 
OWNER to CONTRACTOR for completion of the Work in 
accordance with the Contract Documents as stated in the 
Agreement (subject to the provisions of paragraph 11.03 
in the case of Unit Price Work). 
 

14.  Contract Times--The number of days or the 
dates stated in the Agreement to: (i) achieve Substantial 
Completion; and (ii) complete the Work so that it is ready 
for final payment as evidenced by ENGINEER’s written 
recommendation of final payment. 
 

15.  CONTRACTOR--The    individual   or   entity 
with whom OWNER has entered into the Agreement. 
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16.  Cost of the Work --See paragraph 11.01.A for 
definition. 

 
17. Drawings--That   part   of  the   Contract 

Documents prepared or approved by ENGINEER which 
graphically shows the scope, extent, and character of the 
Work   to  be   performed   by   CONTRACTOR.         Shop 
Drawings and other CONTRACTOR submittals are not 
Drawings as so defined. 

 
18. Effective Date of the Agreement--The date 

indicated in the Agreement on which it becomes effective, 
but if no such date is indicated, it means the date on which 
the Agreement is signed and delivered by the last of the 
two parties to sign and deliver. 

 
19.  ENGINEER--The individual or entity named 

as such in the Agreement. 
 

20. ENGINEER's Consultant--An individual or 
entity   having   a  contract   with  ENGINEER   to  furnish 
services    as    ENGINEER’s    independent    profes sional 
associate  or consultant  with  respect  to the Project  and 
who    is   identified    as   such    in   the   Supple mentary 
Conditions. 

 
21. Field Order--A written order issued by 

ENGINEER which requires minor changes in the Work but 
which does not involve a change in the Contract Price or 
the Contract Times. 

 
22.  General Requirements--Sections  of Division 

1 of the Specifications.  The General Requirements pertain 
to all sections of the Specifications. 

 
23. Hazardous Environmental Condition--The 

presence   at  the   Site   of  Asbestos,   PCBs,   Petro leum, 
Hazardous  Waste,  or Radioactive  Material  in such 
quantities or circumstances that may pre sent a substantial 
danger  to persons  or property  exposed  thereto  in 
connection with the Work. 

 
24.  Hazardous    Waste--The    term    Hazardous 

Waste shall have the meaning provided in Section 1004 of 
the Solid Waste Disposal Act (42 USC Section 6903) as 
amended from time to time. 

 
25.  Laws  and  Regulations;  Laws  or  Regulat- 

ions--Any and all applicable laws, rules, regulations, 
ordinances, codes, and orders of any and all govern mental 
bodies,  agencies,  authorities,  and  courts  having 
jurisdiction. 

26. Liens--Charges,    security    interests,    or 
encumbrances  upon Project funds, real property, or 
personal property. 
 

27.  Milestone--A principal event specified in the 
Contract  Documents  relating  to an intermediate  comple- 
tion date or time prior to Substantial Comp letion of all the 
Work. 
 

28.  Notice   of  Award --The   written   notice   by 
OWNER  to the apparent  successful  bidder  stating  that 
upon timely compliance by the apparent successful bidder 
with the conditions precedent listed therein, OWNER will 
sign and deliver the Agreement. 
 

29.  Notice  to  Proceed--A  written  notice given 
by OWNER to CONTRACTOR  fixing the date on which 
the Contract Times will commence to run and on which 
CONTRACTOR shall start to perform the Work under the 
Contract Documents. 
 

30.  OWNER--The individual, entity, public body, 
or authority with whom CONTRACTOR has entered into 
the Agreement and for whom the Work is to be performed. 
 

31. Partial Utilization--Use by OWNER of a 
substantially completed part of the Work for the purpose 
for  whic h it is intended  (or a related  purpose)  prior  to 
Substantial Completion of all the Work. 
 

32.  PCBs--Polychlorinated biphenyls. 
 

33.  Petroleum--Petroleum, including crude oil or 
any fraction thereof which is liquid at standard conditions 
of  temperature  and pressure (60 degrees Fahrenheit and 
14.7 pounds per square inch absolute), such as oil, 
petroleum,   fuel   oil,   oil   sludge,   oil   refuse,   gasoline, 
kerosene, and oil mixed with other non-Hazardous Waste 
and crude oils. 
 

34.  Project--The total construction of which the 
Work to be performed under the Contract Documents may 
be the whole, or a part as may be indicated elsewhere in 
the Contract Documents. 
 

35. Project Manual--The bound documentary 
information  prepared  for  bidding  and  constructing  the 
Work.   A listing of the contents of the Project Manual, 
which may be bound in one or more volumes, is contained 
in the table(s) of contents. 
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36.  Radioactive       Material--Source,      special 
nucle ar, or byproduct material as defined by the Atomic 
Energy Act of 1954 (42 USC Section 2011 et seq.) as 
amended from time to time. 

 
37.  Resident Project Representative--The autho- 

rized representative of ENGINEER who may be assigned to 
the Site or any part thereof. 

 
38. Samples--Physical  examples of materials, 

equipment,  or  workmanship  that  are  representative  of 
some   portion   of  the  Work   and  which   establish   the 
standards  by  which  such  portion  of  the  Work  will  be 
judged. 

 
39. Shop  Drawings--All  drawings,  diagrams, 

illustra tions,  schedules,  and  other  data  or  information 
which are specifically prepared or assembled by or for 
CONTRACTOR and submitted by CONTRACTOR to 
illustrate some portion of the Work. 

 
40. Site--Lands  or  areas  indicated  in  the Contract 

Documents as being furnished by OWNER upon which the 
Work is to be  performed, including rights -of- way  and 
easements  for access  thereto,  and such  other lands 
furnished by OWNER which are desig nated for the use of 
CONTRACTOR. 

 
41. Specifications--That part of the Contract 

Documents consisting of written technical descriptions of 
materials,  equipment,  systems,  standards,  and 
workmanship as applied to the Work and certain 
administrative details applicable thereto. 

 
42.  Subcontractor--An    individual    or    entity 

having a direct contract with CONTRACTOR or with any 
other Subcontractor for the performance of a part of the 
Work at the Site. 

 
43.  Substantial  Completion--The  time at which 

the Work (or a specified part thereof) has progressed to 
the point where, in the opinion of ENGINEER, the Work 
(or a specified part thereof)  is sufficiently complete, in 
accordance  with  the  Contract  Documents,  so  that  the 
Work (or a specified part thereof) can be utilized for the 
purposes  for  which  it  is  intended.      The  terms 
“substantially complete” and “substantially completed” as 
applied to all or part of the Work refer to Substantial 
Completion thereof. 

 
44.  Supplementary Conditions--That part of the 

Contract Documents which amends or supplements these 
General Conditions. 

 

 
45.  Supplier--A manufacturer, fabricator, suppli- 

er, distributor, materialman, or vendor having a direct 
contract with CONTRACTOR  or with any Subcontractor 
to furnish materials or equipment to be incorporated in the 
Work by CONTRACTOR or any Subcontractor. 
 

46. Underground Facilities--All underground 
pipelines, conduits, ducts, cables, wires, manholes, vaults, 
tanks, tunnels, or other such facilities or attachments, and 
any   encasements   containing   such  facilities,   including 
those  that  convey  electricity,  gases,  steam,  liquid 
petroleum products, telephone or other communications, 
cable  television,  water,  wastewater,  storm  water,  other 
liquids or chemicals, or traffic or other control systems. 
 

47.  Unit Price Work --Work to be paid for on the 
basis of unit prices. 
 

48.  Work --The entire completed construction or 
the various separately identifiable parts thereof re quired to 
be  provided   under   the   Contract   Documents.      Work 
includes and is the result of performing or providing all labor, 
services, and documentation necessary to produce such    
construction,    and    furnis hing,    installing,    and 
incorporating   all   materials   and   equip ment   into   such 
construction, all as required by the Contract Documents. 
 

49. Work     Change     Directive--A     written 
statement   to  CONTRACTOR   issued   on  or  after   the 
Effective Date of the Agreement and signed by OWNER 
and recommended by ENGINEER ordering an addition, 
deletion,   or  revision   in  the  Work,  or  responding   to 
differing or unforeseen subsurface or physical conditions 
under which the Work is to be performed or to emergen- 
cies.     A  Work  Change  Dire ctive  will  not  change  the 
Contract Price or the Contract Times but is evidence that 
the parties expect that the change ordered or documented 
by a Work Change Directive will be incorporated in a 
subsequently issued Change Order following negotiations 
by the parties as to its effect, if any, on the Contract Price 
or Contract Times. 
 

50. Written Amendment--A written statement 
modifying  the Contract  Documents,  signed by OWNER 
and CONTRACTOR on or after the Effective Date of the 
Agreement and normally dealin g with the nonengineering 
or nontechnical rather than strictly construction-related 
aspects of the Contract Documents. 
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1.02  Terminology 
 

A.   Intent of Certain Terms or Adjectives 
 

1.      Whenever  in  the  Contract  Documents  the 
terms  “as allowed,”  “as approved,”  or terms  of like 
effect  or  import  are  used,  or  the  adjectives 
“reasonable,” “suitable,” “acceptable,” “proper,” 
“satisfactory,” or adjectives of like effect or import are 
used to describe an action or determination of ENGINEER 
as to the Work,  it is intended  that such action or 
determination will be solely to evaluate, in general, the 
completed Work for compliance with the require ments   of   
and   information   in   the   Contract Documents and 
conformance with the design concept of the completed 
Project as a functioning whole as shown or indicated in 
the Contract Documents (unless there is a specific 
statement indicating otherwise).  The use of any such 
term or adjective shall not be effective to  assign  to  
ENGI NEER  any  duty  or  authority  to supervise or 
direct the   performance  of the Work or any duty or 
authority to undertake responsibility contrary  to the 
provisions  of paragraph  9.10 or any other provision of 
the Contract Documents. 

 
B.    Day 

 
1.       The   word   “day”   shall   constitute   a 

calendar day of 24 hours measured from midnight 
to the next midnight. 

 
C.    Defective 

 
1.       The word “defective,”  when modifying 

the word “Work,” refers to Work that is 
unsatisfactory,  faulty, or deficient  in that it does 
not conform  to the Contract  Documents  or does 
not   meet   the   require ments   of  any   inspection, 
reference standard, test, or approval referred to in 
the  Contract  Documents,  or  has  been  damaged 
prior to ENGINEER’s recommendation of final 
payment (unless responsibility for the protection 
thereof  has  been  assumed  by  OWNER  at 
Substantial  Completion  in  accordance  with 
paragraph 14.04 or 14.05). 

 
D.   Furnish, Install, Perform, Provide 

 
1.      The word “furnish,”  when used in 

connection with services, materials, or equipment, 
shall mean to supply and deliver said services, 
materials, or equipment to the Site (or some other 

specified location) ready for use or installation and 
in usable or operable condition. 

 
2.      The  word  “install,”  when  used  in 

connection with services, materials, or equipment, 
shall mean to put into use or place in final position 
said services, materials, or equipment complete and 
ready for intended use. 

 
3.       The   words   “perform”   or   “provide,” 

when used in connection with services, materials, 
or equipment, shall mean to furnish and install said 
services,  materials,  or  equipment   complete  and 
ready for intended use. 

 
4.        When “furnish,” “install,” “perform,” or 

“pro vide” is not used in connection with services, 
materials, or equipment in a context clearly requiring 
an obligation of CONTRACTOR,  “provide” is 
implied. 

 
E.    Unless  stated  otherwise  in  the  Contract  Docu- 

ments,   words   or   phrases   which   have   a   well-known 
technical  or construction  industry  or trade meaning  are 
used in the Contract Documents in accordance with such 
recognized meaning. 
 
ARTICLE 2 - PRELIMINARY MATTERS 
____________________________________________ 
___ 
 
2.01  Delivery of Bonds 
 

A. When CONTRACTOR delivers the executed 
Agreements to OWNER, CONTRACTOR shall also d eliver 
to  OWNER   such   Bonds   as  CONTRACTOR   may  be 
required to furnish. 
 
2.02*  Copies of Documents 
 

A.   OWNER shall furnish to CONTRACTOR  up to 
ten copies of the Contract Documents.  Additional copies 
will be furnished upon request at the cost of reproduction. 
 
2.03  Commencement of Contract Times; Notice to 
Proceed 
 

A.   The Contract Times will commence to run on the 
thirtieth day after the Effective Date of the Agreement or, 
if a Notice to Proceed is given, on the day indicated in the 
Notice to Proceed.   A Notice to Pro ceed may be given at 
any time within 30 days after the Effective Date of the 
Agreement.    In  no  event  will  the  Contract  Times  com- 
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mence to run later than the sixtieth day after the day of Bid 
opening or the thirtieth day after the Effective Date of the 
Agreement, whichever date is earlier. 

 
2.04        Starting the Work 

 
A.   CONTRACTOR  shall start to perform the Work 

on the date when the Contract Times commence to run. 
No Work shall be done at the Site prior to the date on 
which the Contract Times commence to run. 

 
 

*See Supplementary Conditions 
 

2.05*      Before Starting Construction 
 

A.   CONTRACTOR’s   Review   of   Contract   Docu- 
ments:   Before undertaking each part of the Work, 
CONTRACTOR shall carefully study and compare the 
Contract   Documents   and   check   and   verify   pertinent 
figures  therein  and  all  applicable  field  measure ments. 
CONTRACTOR shall promptly report in writing to 
ENGINEER any conflict, error, ambiguity, or discrepancy 
which CONTRACTOR may discover and shall obtain a 
written   interpretation   or   clarification   from   ENGINEER 
before proceeding with any Work affected thereby; however, 
CONTRACTOR shall not be liable to OWNER or 
ENGINEER  for failure to report any conflict, error, 
ambiguity,  or  discrepancy  in  the  Contract  Documents 
unless CONTRACTOR knew or reasonably should have 
known thereof. 

 
B.    Preliminary  Schedules:    Within  ten days after 

the Effective Date of the Agreement (unless otherwise 
specified  in  the  General  Requirements),  CONTRACTOR 
shall submit to ENGI NEER for its timely review: 

 
1.       a preliminary progress schedule indicat- 

ing the times (numbers of days or dates) for start - 
ing and completing the various stages of the Work, 
including any Milestones specified in the Contract 
Documents; 

 
2.       a preliminary schedule of Shop Drawing 

and Sample submittals which will list each required 
submittal and the times for submitting, reviewing, 
and pro cessing such submittal; and 

 
3.       a preliminary schedule of values for all 

of the Work which includes quantities and prices 
of 
items   which   when   added   together   equal   the 
Contract   Price   and   subdivides   the   Work   into 

component parts in sufficient detail to serve as the 
basis for progress payments during performance of 
the Work.  Such prices will include an appropriate 
amount of overhead and profit applicable to each 
item of Work. 

 
*     C.    Evidence of Insurance:  Before any Work at the 
Site is started, CONTRACTOR and OWNER shall each 
deliver to the other, with copies to each additional insured 
identified in the Supplementary Conditions, certificates of 
insurance (and other evidence of insurance which either of 
them or any additional insured may reasonably request) 
which CONTRACTOR and OWNER respectively are 
required  to  purchase  and  maintain  in  accordance  with 
Article 5. 
 
2.06        Preconstruction Conference 
 

A.   Within 20 days after the Contract Times start to 
run,  but  before   any  Work  at  the  Site  is  started,   a 
conference attended by CONTRACTOR, ENGI NEER, and 
others as appropriate will be held to establish a working 
understanding among the parties as to the Work and to 
discuss  the  schedules  referred   to  in  para graph 2.05.B, 
procedures for handling Shop Drawings and other 
submittals, processing Applications for Payment, and 
maintaining required records. 
 
2.07        Initial Acceptance of Schedules 
 

A.   Unless otherwise provided in the Contract Docu- 
ments, at least ten days before submission of the first 
Application for Payment a conference attended by CON- 
TRACTOR, ENGINEER, and others as appropriate will be 
held to review for acceptability to ENGI NEER as provided 
below   the   schedules   submit ted   in   accordance   with 
paragraph 2.05.B.  CONTRACTOR shall have an additional 
ten days to make corrections and adjustments and to 
complete   and   resubmit   the   schedules.     No  progress 
payment shall be made to CONTRACTOR until acceptable 
schedules are submitted to ENGINEER. 
 

1.  The  progress  schedule  will  be  accept- 
able   to   ENGINEER   if   it   provides   an   orderly 
progression of the Work to comple tion within any 
specified Milestones and the Contract Times.  Such 
acceptance will  not    impose    on    ENGINEER 
responsibility    for   the   progress   schedule,   for 
sequencing,  scheduling, or progress of the Work 
nor interfere with or relieve CONTRACTOR  from 
CONTRACTOR’s full respons ibility therefor. 
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2.      CONTRACTOR’s  schedule  of  Shop 
Drawing and Sample submittals will be acceptable 
to ENGINEER if it provides a workable arrangement 
for  reviewing  and  processing  the  required 
submittals. 

 
3.       CONTRACTOR’s   schedule   of  values 

will be acceptable to ENGINEER as to form and 
substance if it provides a reasonable allocation of 
the Contract Price to component parts of the Work. 

 
 

*See Supplementary Conditions 
 

ARTICLE 3 - CONTRACT DOCUMENTS: INTENT, 
AMENDING, REUSE 

 
3.01*  Intent 

 
A.     The  Contract  Documents  are  comple mentary; 

what is called for by one is as binding as if called for by 
all. 

 
B.    It  is  the  intent  of  the  Contract  Documents  to 

describe a functionally complete Project (or part there of) 
to be constructed in accordance with the Contract Docu- 
ments.  Any labor, documentation, services, materials, or 
equip ment  that  may  reasonably   be  inferred  from  the 
Contract Documents or from prevailing custom or trade 
usage as being required to produce the intended result will 
be provided whether or not specifically called for at no 
additional cost to OWNER. 

 
C.   Clarifications and interpretations of the Contract 

Documents  shall be issued by ENGINEER as provided in 
Article 9. 

 
3.02  Reference Standards 

 
A.   Standards,   Specifications,   Codes,   Laws,   and 

Regulations 
 

1.      Reference to standards, specifications, 
manuals,  or codes  of any technical  society, 
organiza tion,   or   association,    or   to   Laws   or 
Regulations, whether such reference be specific or 
by implication, shall mean the     standard, 
specification, manual, code, or Laws or Regula tions 
in effect at the time of opening of Bids (or on the 
Effective Date of the Agreement if there were no 
Bids),  except  as  may  be  otherwise  specifically 
stated in the Contract Documents. 

2.      No provision of any such standard, 
specification, manual or code, or any instruction of a 
Supplier shall be effective to change the d uties or 
responsibilities of OWNER, CONTRACTOR, or 
ENGINEER, or any of their subcontractors, consul- 
tants, agents, or employees from those set forth in 
the Contract Documents, nor shall any such provision 
or instruction be effective to assign to OWNER, 
ENGINEER, or any of ENGINEER’s Consultants, 
agents, or employees any duty or authority to 
supervise or direct the performance of the Work or 
any duty or authority to undertake responsibility 
inconsistent with the provisions of - the Contract 
Documents. 

 
3.03  Reporting and Resolving Discrepancies 
 

A.   Reporting Discrepancies 
 

1.   If, during the performance of the Work, 
CONTRACTOR discovers any conflict, error, ambi- 
guity,  or   discrepancy  within   the  Contract 
Documents  or  between  the  Contract  Documents 
and   any   provision   of  any  Law  or  Regulation 
applicable  to  the  performance  of the Work or of 
any  standard, specification, manual or code, or of 
any  instruction  of  any  Supplier,  CONTRACTOR 
shall  report  it  to ENGINEER  in writing at once. 
CONTRACTOR  shall not proceed with the Work 
affected   thereby   (except   in   an   emergency   as 
required by paragraph 6.16.A) until an amendment 
or supple ment to the Contract Documents has been 
issued   by   one   of   the   methods   indicated   in 
paragraph   3.04;  provid ed,  however,  that 
CONTRACTOR  shall not be liable to OWNER or 
ENGINEER for failure to report any such conflict, 
error,   ambiguity,   or   dis crepancy   unless   CON- 
TRACTOR knew or reasonably should have known 
thereof. 

 
B.    Resolving Discrepancies 

 
1.       Except as may be otherwise specifically 

stated in the Contract Documents,  the provisions 
of the Contract Documents shall take precedence in 
resolving any conflict, error, ambiguity, or 
discrepancy  between  the  provisions  of  the  Con- 
tract Documents and: 

 
a. the    provisions    of    any    standard, 

specification, manual, code, or instruction 
(whether or not specifically incorporated by 
reference in the Contract Documents); or 
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b. the   provisions    of   any       Laws    or 

Regulations  applicable  to  the  performance of 
the Work (unless such an interpretation of the 
provisions of the Contract Documents would 
result in viola tion of such Law or Regulation). 

 
3.04  Amending and Supplementing Contract 
Documents 

 
A.  The Contract Documents may be amended to 

provide for additions, deletions, and revisions in the Work 
or to modify the terms and conditions thereof in one or 

 
 

*See Supplementary Conditions 
 

B.    The  requirements  of  the  Contract  Documents 
may  be  supplemented,  and  minor  variations  and 
deviations in the Work may be authorized, by one or more 
of the following ways: (i) a Field Order; (ii) ENGINEER’s 
approval  of  a  Shop  Drawing  or  Sample;  or  (iii) 
ENGINEER’s written interpretation or clarification. 

 
3.05  Reuse of Documents 

 
A. CONTRACTOR  and  any  Subcontractor  or Supplier 

or other individual or entity performing or furnishing  any  of  
the  Work  under  a  direct  or  indirect contract with 
OWNER: (i) shall not have or acquire any title to or 
ownership rights in any of the Drawings, Specifications,  or  
other  documents  (or  copies  of  any thereof) prepared by 
or bearing the seal of ENGINEER or ENGINEER’s  
Consultant,  including  electronic  media editions;  and (ii) 
shall not re use any of such Drawings, Specifications, other 
documents, or copies thereof on extensions  of  the  Project  
or  any  other  project  without written consent of OWNER 
and ENGINEER and specific written  verification  or  
adaption  by  ENGI NEER.    This prohibition will  survive 
final payment, completion, and acceptance of the Work, or 
termination or completion of the Contract.      Nothing herein 
shall preclude CONTRACTOR from retaining copies of the 
Contract Documents for record purposes. 

 
 

ARTICLE 4 - AVAILABILITY OF LANDS; SUBSURFACE 
AND PHYSICAL CONDITIONS; REFERENCE POINTS 

 
 

4.01  Availability of Lands 
 

A.   OWNER  shall  furnish  the Site.   OWNER  shall 
notify     CONTRACTOR     of    any    encumbrances     or 

restrictions  not  of  general  application  but  specifically 
related to use of the Site with which CONTRACTOR mu st 
comply in performing the Work.  OWNER will obtain in a 
timely manner and pay for easements for permanent 
structures or perma nent changes in existing facilities.   If 
CONTRACTOR  and  OWNER  are  unable  to  agree  on 
entitle ment to or on the amount or extent, if any, of any 
adjustment  in the  Contract  Price  or Contract  Times,  or 
both, as a result of any delay in OWNER’s furnishing the 
Site,   CONTRACTOR   may   make   a  Claim   therefor   as 
provided in paragraph 10.05. 
 

B.   Upon reasonable written request, OWNER shall 
furnish CONTRACTOR with a current statement of record 
legal title and legal descrip tion of the lands upon which 
the  Work  is  to  be  performed  and  OWNER’s  interest 
therein as necessary for giving notice of or filing a mechanic's 
or construction lien against such lands in accordance with 
applicable Laws and Regula tions. 
 

C.    CONTRACTOR  shall  provide  for all additional 
lands   and   access   thereto   that   may   be   required   for 
temporary  construction  facilities  or storage  of materials 
and equip ment. 
 
4.02*      Subsurfa ce and Physical Conditions 
 

A.* Reports   and   Drawings:  The  Supplementary 
Conditions identify: 
 

1.       those reports of explorations  and tests 
of subsurface  conditions  at or contiguous  to the 
Site that   ENGINEER has used in preparing the 
Contract Documents; and 

 
2.          those drawings of physical conditions 

in or relating to existing surface or subsurface 
structures at or contiguous to the Site (except 
Underground  Facilities)  that ENGI NEER has used 
in preparing the Contract Documents. 

 
B.  Limited   Reliance   by   CONTRACTOR   on 

Technical  Data  Authorized:      CONTRACTOR may rely 
upon   the   general   accuracy   of   the   “technical   data” 
contained in such reports and drawings, but such reports 
and drawings are not Contract Documents.  Such “techni- 
cal data” is identified in the Supplementary Conditions. 
Except for such reliance on such “technical data,” 
CONTRACTOR  may  not  rely  upon  or  make  any  Claim 
against OWNER, ENGINEER, or any of ENGINEER’s 
Consultants with respect to: 
 

1.      the completeness of such reports and 
drawings  for  CONTRACTOR’s  purposes,  includ- 
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ing, but not limited to, any aspects of the means, 
methods,  techniques,  sequences,  and procedures 
of  construction  to  be  employed  by 
CONTRACTOR, and safety precautions and 
programs incident thereto; or 

 
2.       other   data,   interpretations,   opin ions, 

and   information   contained   in   such   reports   or 
shown or indicated in such drawings; or 

 
3.       any CONTRACTOR interpretation of or 

conclusion drawn from any "technical data" or any 
such other data, interpre tations, opinions, or infor- 
mation. 

 
*See Supplementary Conditions 

 
 
 

4.03  Differing Subsurface or Physical Conditions 
 

A.  Notice:    If CONTRACTOR believes that any 
subsurface or physical condition at or contiguous to the 
Site that is uncovered or re vealed either: 

 
1.       is of such a nature as to establish that 

any “technical data” on which CONTRACTOR is 
entitled  to  rely  as  provided  in  para graph 4.02 is 
materially inaccurate; or 

 
2.       is  of  such  a  nature  as  to  require  a 

change in the Contract Documents; or 
 

3.      differs materially from that shown or 
indicated in the Contract Documents; or 

 
4.      is of an unusual nature, and differs 

materially  from  conditions  ordinarily  encountere d 
and generally recognized as inherent in work of the 
character provid ed for in the Contract Documents; 
then  CONTRACTOR   shall,  promptly  after 
becoming  aware  thereof  and  before  further 
disturbing the subsurface or physical conditions or 
performing any Work in connection therewith 
(except in an emergency as required by paragraph 
6.16.A), notify OWNER and ENGINEER in writing 
about such condition.  CONTRACTOR shall not 
further disturb such condition or perform any Work 
in connection therewith (except as afore said) until 
receipt of written order to do so. 

 
B.   ENGINEER’s Review:  After receipt of written 

notice  as required  by paragraph  4.03.A,  ENGI NEER will 
promptly  review  the  pertinent  condition,  determine the 

necessity of OWNER's obtaining additional exploration or 
tests with respect thereto, and advise OWNER in writing 
(with a copy to CONTRACTOR) of ENGINEER’s findings 
and conclusions. 
 

C.    Possible Price and Times Adjustments 
 

1.        The   Contract   Price   or   the   Contract 
Times, or both, will be equitably adjusted to the 
extent  that  the  existence  of  such  differing 
subsurface  or  physical  condition  causes  an  in - 
crease or decrease in CONTRACTOR’s cost of, or 
time   required   for,   performance   of   the   Work; 
subject, however, to the following: 

 
a. such  condition  must meet any one or 

more of the categories described in para graph 
4.03.A; and 

 
b. with respect to Work that is paid for on 

a Unit Price Basis, any adjustment in Contract 
Price will be subject to the provisions of para - 
graphs 9.08 and 11.03. 

 
2.       CONTRACTOR  shall not be entitled to 

any adjustment in the Contract Price or Contract 
Times if: 

 
a. CONTRACTOR knew of the existence of 

such  conditions  at  the  time  CONTRACTOR 
made a final commitment to OWNER in respect 
of Contract Price and Contract Times by the 
submis sion of a Bid or becoming bound under a 
negotiated contract; or 

 
b. the  existence  of  such  condition could 

reasonably  have been discovered  or revealed 
as a result  of any  examination,  inves tigation, 
exploration, test, or study of the Site and 
contiguous   areas   required   by   the   Bid ding 
Requirements or Contract Documents to be 
conducted by or for CONTRACTOR prior to 
CONTRACTOR's making such final com- 
mitment; or 

 
c. CONTRACTOR   failed   to   give   the 

written notice within the time and as re quired 
by para graph 4.03.A. 

 
3.       If   OWNER   and   CONTRACTOR   are 

unable to agree on entitlement to or on the amount 
or extent, if any, of any adjustment in the Contract 
Price or Contract Times, or both, a Claim may be 
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made therefor as provided in paragraph 10.05. 
However, OWNER, ENGINEER, and ENGINEER’s 
Consultants shall not be liable to CONTRACTOR 
for any claims, costs, losses, or damages (including 
but not limited to all fees and charges of engineers, 
architects, attorneys, and other professionals  and 
all court or arbitration or other dispute resolution 
costs) sustained by CONTRACTOR on or in 
connection with any other project or anticipated 
project. 

 
4.04  Underground Facilities 

 
A.   Shown  or  Indicated:  The informa tion and data 

shown  or  indicated   in  the  Contract   Documents  with 
respect  to  existing  Underground  Facilities  at  or 
contiguous  to the Site is based on information and data 
furnished to OWNER or ENGI NEER by the owners of such 
Underground  Facilities, including OWNER, or by others. 
Unless it is otherwise expressly provided in the Sup- 
plementary Conditions: 

 
1.      OWNER and ENGINEER shall not be 

responsible  for  the  accuracy  or  completeness of 
any such information or data; and 

 
2.       the cost of all of the following will be 

included in the Contract Price, and CONTRACTOR 
shall have full responsibility for: 

 
a. reviewing    and    checking    all   such 

information and data, 
 

b. locating    all    Underground    Facilities 
shown or indicated in the Contract Documents, 

 
c. coordination   of   the   Work   with   the 

owners    of    such    Un derground    Facilities, 
including OWNER, during construction, and 

 
d. the  safety  and  protection  of  all  such 

Underground Facilities    and repairing any 
damage thereto result ing from the Work. 

 
B.    Not Shown or Indicated 

 
1.       If an Underground Facility is uncovered 

or revealed at or contig uous to the Site which was 
not shown or indicated, or not shown or indicated 
with  reasonable  accuracy  in  the  Contract 
Documents, CONTRACTOR shall, promptly after 
becoming  aware  thereof  and  before  further 
disturbing     conditions     affected     thereby     or 

performing   any   Work   in  connection   therewith 
(except in an emergency as required by para graph 
6.16.A), identify the owner of such Underground 
Facility and give written notice to that owner and 
to OWNER and ENGINEER.    ENGINEER will 
promptly review the Underground Facility and 
determine the extent, if any, to which a change is 
required in the Contract Documents to reflect and 
document the consequences of the existence or 
location of the Underground Facility.  During such 
time, CONTRACTOR shall be responsible for the 
safety  and  protection  of  such  Underground 
Facility. 

 
2.  If ENGINEER concludes that a change in 

the   Contract   Documents   is   required,   a   Work 
Change Directive or a Change Order will be issued 
to reflect and document  such consequences.   An 
equitable adjustment shall be made in the Contract 
Price of Contract Times, or both, to the extent that 
they are attributable to the existence or location of 
any Underground  Facility that was not shown or 
indicated    or    not    shown    or    indicated    with 
reasonable  accuracy  in  the  Contract  Documents 
and  that  CONTRACTOR  did  not  know  of  and 
could  not  reasonably  have  been  expected  to be 
aware of or to have anticipated.   If OWNER and 
CONTRACTOR are unable to agree on entitlement 
to or on the amount or extent, if any, of any such 
adjustment  in  Contract  Price  or  Contract  Times, 
OWNER  or  CONTRACTOR  may  make  a  Claim 
therefor as provided in paragraph 10.05. 

 
4.05*  Reference Points 
 

A.   OWNER  shall  provide  engineering  surveys  to 
establish reference points for construction which in 
ENGINEER’s  judgment  are  necessary  to  enable  CON- 
TRACTOR  to proceed  with the Work.   CONTRACTOR 
shall be responsible for laying out the Work, shall pro tect 
and   preserve   the   established   reference   points   and 
property  monuments,   and  shall  make  no  changes  or 
relocations without the prior written approval of OWNER. 
CONTRACTOR shall report to ENGINEER whenever any 
reference point or property monument is lost or destroyed 
or requires  relocation  because  of necessary  changes  in 
grades  or  locations,  and  shall  be  responsible  for  the 
accurate   replacement   or  relocation   of  such  reference 
points or property monuments by professionally qualified 
personnel. 
 
4.06  Hazardous Environmental Condition at Site 
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A.   Reports and Drawings:  Reference is made to the 
Supplementary Conditions for the identification of those 
reports  and  drawings  relating  to  a  Hazardous 
Environmental Condition identified at the Site, if any, that 
have been utilized by the ENGINEER in the preparation of 
the Contract Documents. 

 
B.  Limited   Reliance   by   CONTRACTOR   on 

Technical  Data  Authorized:   CONTRACTOR  may rely 
upon   the   general   accuracy   of   the   “technical   data” 
contained in such reports and drawings, but such reports 
and   drawings   are   not   Contract   Documents.        Such 
“technical data” is identified in the Supplementary 
Conditions.  Except for such reliance on such “technical 
data,” CONTRACTOR  may not  rely upon or make any 
Claim against OWNER, ENGINEER or any of ENGINEER’s 
Consultants with respect to: 

 
1.      the completeness of such reports and 

drawings  for  CONTRACTOR’s  purposes, 
including, but not limited to, any aspects of the 
means, methods, techniques, sequences and 
procedures of construction to be employed by 
CONTRACTOR and safety precautions and 
programs incident thereto; or 

 
*See Supplementary Conditions 

 
2.       other data, interpretations, opinions and 

information contained in such reports or shown or 
indicated in such drawings; or 

 
3.       any CONTRACTOR interpretation of or 

conclusion drawn from any “technical data” or any 
such other data, interpretations, opinions or 
information. 

 
C.    CONTRACTOR shall not be responsible for any 

Hazardous   Environmental   Condition   uncovered   or  re - 
vealed at the Site which was not shown or indicated in 
Drawings or Specifications or identified in the Contract 
Documents to be within the scope of the Work.  CON- 
TRACTOR shall be responsible for a Hazardous 
Environmental  Condition  created  with any materials 
brought to the Site by CONTRACTOR, Subcontractors, 
Suppliers, or anyone else for whom CONTRACTOR is 
responsible. 

 
D. If CONTRACTOR encounters a Hazardous 

Environmental Condition or if CONTRACTOR or anyone 
for  whom  CONTRACTOR  is responsible  creates  a 
Hazardous Environmental Condition, CONTRACTOR shall 
immediately: (i) secure or otherwise isolate such condition; 

(ii) stop all Work in connection with such  condition and 
in any area affected thereby (except in an emergency as 
required by paragraph 6.16); and (iii) notify OWNER and 
ENGINEER (and promptly thereafter confirm such notice in 
writing).  OWNER shall promptly consult with ENGINEER 
concerning the necessity for OWNER to retain a qualified 
expert  to  evaluate  such  condition  or  take  corrective 
action, if any. 
 

E.  CONTRACTOR  shall not be required to resume 
Work  in  connection  with  such  condition  or  in  any 
affected   area   until   after   OWNER   has   obtained   any 
required    permits    related    thereto    and    delivered    to 
CONTRACTOR  written  notice:  (i)  specifying  that  such 
condition and any affected area is or has been rendered 
safe  for  the  resump tion of Work;  or (ii) specify ing any 
special  conditions  under  which  such  Work  may  be  re - 
sumed  safely.    If  OWNER  and  CONTRACTOR  cannot 
agree as to entitle ment to or on the amount or extent, if 
any,  of  any  adjustment  in  Contract  Price  or  Contract 
Times, or both, as a result of such Work stoppage or such 
special  conditions  under  which  Work  is  agreed  to  be 
resumed  by  CONTRACTOR,   either  party  may  make  a 
Claim therefor as provid ed in paragraph 10.05. 
 

F.  If  after  receipt  of  such  written  notice 
CONTRACTOR  does  not  agree  to  resume  such  Work 
based on a reasonable belief it is unsafe, or does not agree 
to resume such Work under such special conditions, then 
OWNER may order the portion of the Work that is in the 
area  affected  by  such  condition to be deleted from the 
Work.  If OWNER and CONTRACTOR cannot agree as to 
entitlement  to or on the amount or extent, if any, of an 
adjustment in Contract Price or Contract Times as a result 
of deleting  such portion of the Work, then either party 
may make a Claim therefor as provided in paragraph 10.05. 
OWNER  may  have  such  deleted  portion  of the  Work 
performed  by OWNER’s  own forces or others in accor- 
dance with Article 7. 
 

G.  To the fullest extent permitted by Laws and 
Regulations, OWNER shall indemnify and hold harmless 
CONTRACTOR,  Subcontractors,  ENGINEER, ENGINEER’s 
Consultants and the officers, directors, partners, employees, 
agents, other consultants, and subcontractors of each and 
any of them from and against all claims, costs, losses, and 
damages (including but not limited to all fees and charges of 
engineers, architects, attorneys, and other professionals  
and all court or arbitration or other dis pute resolution costs) 
arising out of or  relating   to  a  Hazard ous   Environmental   
Condition, provided that such Hazardous Environmental  
Condition: (i)  was  not  shown  or  indicated   in  the  
Drawings  or 
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Specifications or identified in the Contract Documents to 
be included within the scope of the Work, and (ii) was not 
created by CONTRACTOR or by anyone for whom 
CONTRACTOR is responsible.  Nothing in this para graph 
4.06.E shall obligate OWNER to indemnify any individual 
or entity from and against the consequences of that 
individual’s or entity’s own negligence. 

 
H.  To the fullest extent permitted by Laws and 

Regulations, CONTRACTOR shall indemnify and hold 
harmless OWNER, ENGINEER, ENGINEER’s Consultants, 
and the officers,  directors,  partners,  employees,   agents, 
other consultants, and subcontractors of each and any of 
them  from  and  against  all  claims,  costs,  losses,  and 
damages (including but not limited to all fees and charges 
of  engineers,  architects,  attorneys,  and  other professionals 
and all court or arbitration or other dispute resolution costs) 
arising out of or relating to a Hazardous Environmental 
Condition created by CONTRACTOR or by anyone for 
whom CONTRACTOR is responsible.  Nothing in this 
paragraph 4.06.F shall obligate CONTRACTOR to indemnify 
any individual or entity from and against the consequences 
of that individual’s or entity’s own negli- gence. 

 
I.     The provisions of paragraphs 4.02, 4.03, and 4.04 

are not intended to apply to a Hazardous Environmental 
Condition uncovered or revealed at the Site. 

 
 

*See Supplementary Conditions 
 

ARTICLE 5 - BONDS AND INSURANCE 
 
 

5.01*      Performance, Payment, and Other Bonds 
 

A.  CONTRACTOR shall furnish performance and 
payment Bonds, each in an amount at least equal to the 
Contract Price as security for the faithful performance and 
payment of all CONTRACTOR’s  obligations under the 
Contract Documents.   These Bonds shall remain in effect 
at least until one year after the date when final payment 
becomes due, except as provided otherwise by Laws or 
Regulations or by the Contract Documents.  CONTRAC- 
TOR shall also furnish such other Bonds as are required 
by the Contract Documents. 

 
B.*  All Bonds shall be in the form prescribed by the 

Contract  Documents  except  as  provided  otherwise  by 
Laws  or  Regulations,  and  shall  be  executed  by  such 
sureties  as are named  in the current  list of “Companies 
Holding Certificates of Authority as Acceptable Sureties 
on Federal Bonds and as Acceptable Reinsuring Compa- 

nies” as published in Circular 570 (amended) by the Financial 
Management Service, Surety Bond Branch, U.S. Department  
of  the  Treasury.   All Bonds  signed  by an agent must be 
accompanied by a certified copy of such agent’s authority 
to act. 
 

C.   If the surety on any Bond furnished by CON- 
TRACTOR is declared bankrupt or becomes insolvent or 
its right to do business is terminated in any state where 
any part of the Project is located or it ceases to meet the 
requirements of paragraph 5.01.B, CONTRACTOR shall 
within  20  days  thereafter  substitute  another  Bond  and 
surety, both of which shall comply with the requirements 
of para graphs 5.01.B and 5.02. 
 
5.02        Licensed Sureties and Insurers 
 

A.   All   Bonds   and   insurance   required   by   the 
Contract Documents to be purchased and main tained by 
OWNER or CONTRACTOR shall be obtained from surety 
or   insurance   companies   that   are   duly   licensed   or 
authorized  in  the  jurisdiction  in  which  the  Project  is 
located to issue Bonds or insurance policies for the limits 
and coverages  so required.   Such surety and insurance 
companies  shall  also  meet  such  additional requirements 
and  qualifications  as  may  be  provided  in  the  Supple - 
mentary Conditions. 
 
5.03        Certificates of Insurance 
 

A.   CONTRACTOR  shall  deliver  to  OWNER, with 
copies to each additional insured identified in the Supple- 
mentary Conditions, certificates of insurance (and other 
evidence of insurance requested by OWNER or any other 
additional insured) which CONTRACTOR is required to 
purchase   and   main tain.       OWNER   shall   deliver   to 
CONTRACTOR, with copies to each additional insured 
identified in the Supple mentary Conditions, certificates of 
insurance (and other evidence of insurance requested by 
CONTRACTOR or any other additional insured) which 
OWNER is required to purchase and maintain. 
 
5.04*      CONTRACTOR’s Liability Insurance 
 

A.   CONTRACTOR   shall   purchase   and   main tain 
such liability and other insurance as is appro priate for the 
Work being performed and as will provide protection from 
claims  set  forth  below  which  may arise out of or result 
from CONTRACTOR’s performance of the Work and 
CONTRACTOR’s other obligations under the Contract 
Documents, whether it is to be performed by 
CONTRACTOR, any Subcontractor or Supplier, or by 
anyone directly or indirectly employed by any of them to 
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perform any of the Work, or by anyone for whose acts any 
of them may be liable: 

 
1.     claims under workers’ compensation, 

disability   benefits,   and   other   similar   employee 
benefit acts; 

 
2.       claims  for  damages  because  of  bodily 

injury, occupational  sickness or disease, or death 
of CONTRACTOR’s employees; 

 
3.       claims  for  damages  because  of  bodily 

injury, sickness or disease, or death of any person 
other than CONTRACTOR’s employees; 

 
4.     claims   for  damages   insured   by 

reasonably available personal injury liability 
coverage which are sustained: (i) by any person as 
a result of an offense directly or indirectly related 
to the employment of such person by 
CONTRACTOR, or (ii) by any other person for any 
other reason; 

 
5.       claims  for  damages,  other  than to the 

Work itself, because of injury to or destruction of 
tangible property wherever located, including loss 
of use resulting therefrom; and 

 
6.       claims  for  damages  because  of  bodily 

injury or death of any person or property damage 
arising out of the o wnership, maintenance or use of 
any motor vehicle. 

 
B.    The  policies  of  insurance  so  required  by  this 

paragraph 5.04 to be purchased and maintained shall: 
 
 

*See Supplementary Conditions 
 

1.       with  respect  to  insurance  re quired by 
para graphs   5.04.A.3   thro ugh  5.04.A.6  inclu sive, 
include as additional insureds (subject to any 
customary   exclu sion  in  respect  of  professional 
liability) OWNER, ENGINEER, ENGINEER's 
Consultants, and any other individuals or entities 
identified  in the Supple mentary Conditions, all of 
whom shall be listed as additional insureds, and 
include coverage for the respective officers, directors, 
partners, employees, agents, and other consultants 
and subcontractors of each and any of all such 
additional insureds, and the insurance afforded to 
these additional insureds shall provide primary 
coverage for all claims covered thereby; 

2.  include  at least the specific  coverages 
and be written for not less than the limits of liability 
provid ed   in   the   Supplementary   Conditions   or 
require d  by  Laws  or  Regulations,  whichever  is 
greater; 

 
3.  include completed operations insurance; 

 
4.     include contractual liability insurance 

covering CONTRACTOR’s indemnity obligations 
under para graphs 6.07, 6.11, and 6.20; 

 
5.       contain a provision or endorsement that 

the coverage afforded will not be canceled, materi- 
ally changed or renewal refused until at least thirty 
days prior written notice has been given to OWN- 
ER  and  CONTRACTOR  and  to  each  other  addi- 
tional   insured   identified   in   the   Supplementary 
Condit ions to whom a certificate of insurance has 
been issued (and the certificates of insurance 
furnished by the CONTRACTOR pursuant to 
paragraph 5.03 will so provide); 

 
6.       remain   in   effect   at   least   until   final 

payment and at all times thereafter when CON- 
TRACTOR may be correcting, removing, or replac- 
ing defective Work in accordance with paragraph 
13.07; and 

 
7.       with  respect  to  completed  opera tions 

insurance, and any insurance coverage written on a 
claims -made basis, remain in effect for at least two 
years after final payment (and CONTRACTOR shall 
furnish OWNER and each other additional insured 
identified   in  the  Supple mentary  Conditions,   to 
whom a certificate of insurance has been issued, 
evidence satisfactory to OWNER and any such 
additional  insured  of  continuation  of  such 
insurance at final payment and one year thereafter). 

 
5.05  OWNER’s Liability Insurance 
 

A.* In  addition   to  the  insurance   required   to  be 
provid ed   by   CONTRACTOR    under   paragraph   5.04, 
OWNER, at OWNER’s option, may purchase and maintain 
at OWNER’s expense OWNER’s own liability insurance as 
will protect OWNER against claims which may arise from 
operations under the Contract Documents. 
 
5.06*  Property Insurance 
 

A.   Unless otherwise provided in the Supple mentary 
Conditions, OWNER shall purchase and maintain property 
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insurance upon the Work at the Site in the amount of the 
full replacement cost thereof (subject to such deductible 
amounts   as   may   be   provid ed  in  the   Supplementary 
Conditions or required by Laws and Regulations).  This 
insurance shall: 

 
1.       include the interests of OWNER, CON- 

TRACTOR, Subcontractors, ENGINEER, 
ENGINEER’s  Consultants,  and  any  other 
individuals  or  entities  identified  in the 
Supplementary Conditions, and the officers, 
directors, partners, employees, agents, and other 
consultants and subcontractors of each and any of 
them, each of whom is deemed to have an insurable 
interest and shall be listed as an additional insured; 

 
2.       be written on a Builder’s Risk “all-risk” 

or open peril or special causes of loss policy form 
that shall at least include  insurance  for physical 
loss or damage to the Work, temporary buildings, 
false work, and materials and equipment in transit, 
and shall insure against at least the following perils 
or  causes  of  loss:  fire,  lightning,  extended 
coverage, theft, vandalism and malicious mischief, 
earthquake, collapse, debris removal, demolition 
occasioned  by  enforcement  of  Laws  and 
Regulations,  water damage, and such other perils 
or causes of loss as may be specifically required by 
the Supplementary Conditions; 

 
3.       include expenses incurred in the repair 

or replacement of any insured property (including 
but not limited  to fees and charges  of engineers 
and architects ); 

 
 

*See Supplementary Conditions 
 

4.       cover materials and equipment stored at 
the Site or at another location that was agreed to in 
writing by OWNER prior to being incorporated in 
the Work, provided that such materials and equip - 
ment have been included in an Application for 
Payment recommended by ENGINEER; 

 
5.       allow for partial utilization of the Work 

by OWNER; 
 

6.  include testing and startup; and 
 

7.       be maintained  in effect until final pay- 
ment is made unless otherwise agreed to in writing 
by OWNER, CONTRACTOR, and ENGINEER with 

30 days written notice to each other additional insured 
to whom a certificate of insurance has been issued. 

 
B.*  OWNER shall purchase and maintain such boiler 

and machinery insurance or additional property insurance 
as may be required by the Supplementary Conditions or 
Laws and Regulations which will include the interests of 
OWNER, CONTRACTOR, Subcontractors, ENGINEER, 
ENGINEER’s Consultants, and any other individuals or 
entities identified in the Supplementary  Conditions,  each 
of whom is deemed to have an insurable interest and shall 
be listed as an insured or additional insured. 
 

C.*  All the policies of insurance (and the certificates 
or other evidence thereof) required to be purchased and 
maintained in accordance wit h paragraph 5.06 will contain 
a provision or endorsement that the coverage afforded will 
not be canceled or materially changed or renewal refused 
until at least 30 days prior written notice has been given to 
OWNER and CONTRACTOR and to each other additional 
insured to whom a certificate of insurance has been issued 
and will contain waiver provisions in accordance with 
paragraph 5.07. 
 

D.* OWNER shall not be responsible for purchas ing 
and maintaining any property insurance specified in this 
paragraph 5.06 to protect the interests of CONTRACTOR, 
Subcontractors, or others in the Work to the extent of any 
deductible  amounts  that  are  identified  in  the  Supple - 
mentary   Conditions.      The   risk   of   loss   within   such 
identified deductible amount will be borne by CON- 
TRACTOR, Subcontractors, or others suffering any such 
loss, and if any of them wishes property insurance cover- 
age within the limits of such amounts, each may purchase 
and maintain it at the purchaser’s own expense. 
 

E.*  If CONTRACTOR  requests in writing  that other 
special insurance be included in the property insurance 
policies provided under paragraph 5.06, OWNER shall, if 
possible, include such insurance, and the cost thereof will 
be  charged  to  CONTRACTOR  by  appropriate  Change 
Order or Written Amendme nt.  Prior to commencement of 
the Work at the Site, OWNER shall in writing advise 
CONTRACTOR whether or not such other insurance has 
been procured by OWNER. 
 
5.07  Waiver of Rights 
 

A.* OWNER   and   CONTRACTOR   intend   that   all 
policies purchased in accordance with para graph 5.06 will 
protect OWNER, CONTRACTOR, Subcontractors, 
ENGINEER,   ENGINEER’s   Consultants,   and   all   other 
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individuals  or  entities  identified  in  the  Supple mentary 
Conditions to be listed as insureds or additional insureds 
(and the officers, directors, partners, employees,  agents, 
and other consultants and subcontractors of each and any 
of them) in such policies and will provide primary cover- 
age for all losses and damages caused by the perils or causes 
of loss covered thereby.  All such policies shall contain  
provisions  to  the  effect  that  in  the  event  of payment 
of any loss or damage the insurers will have no rights   of   
recovery   against   any   of   the   insureds   or additional 
insureds thereunder.  OWNER and CONTRAC- TOR   waive   
all   rights   against   each   other   and   their respective 
officers, directors, partners, employees, agents, and other 
consultants and subcontractors of each and any of them for 
all losses and damages caused by, arising out of or resulting 
from any of the perils or causes of loss covered  by  such  
policies  and  any  other  property insurance applicable to 
the Work; and, in addition, waive all such rights against 
Subcontractors, ENGINEER, ENGINEER’s Consultants, and 
all other individuals or entities id entified in the Supple 
mentary Conditions to be listed as insureds or additional 
insureds (and the officers, directors,  partners,  employees,  
agents,  and  other consultants and subcontractors of each 
and any of them) under such policies for losses and dama 
ges so caused. 

 
None of the above waivers shall extend to the rights that 

any party making such waiver may have to the pro ceeds 
of insurance held by OWNER as trustee or otherwise payable 
under any policy so issued. 

 
B.  OWNER    waives    all    rights    against 

CONTRACTOR,  Subcontractors,  ENGINEER, ENGINEER’s 
Consultants, and the officers, directors, partners, employees, 
agents, and other consultants and subcontractors of each and 
any of them for: 

 
 

*See Supplementary Conditions 
 

1.       loss due to business  interruption, loss 
of use, or other consequential loss extending be- 
yond direct physical loss or damage to OWNER’s 
property or the Work caused by, arising out of, or 
resulting from fire or other peril whether or not insured 
by OWNER; and 

 
2.       loss or damage to the completed Pro ject 

or  part  thereof   caused   by,  arising   out  of,  or 
resulting from fire or other insured peril or cause of 
loss covered by any property insurance main tained 
on   the   completed   Project   or   part   thereof   by 
OWNER   during   partial   utilization   purs uant   to 

paragraph 14.05, after Substantial Completion 
pursuant to paragraph 14.04, or after final payment 
pursuant to paragraph 14.07. 

 
C.  Any insurance policy maintained by OWNER 

covering any loss, damage or consequential loss referred 
to  in  paragraph  5.07.B  shall  contain  provisions  to  the 
effect  that  in  the  event  of  payment  of  any  such  loss, 
damage, or consequential loss, the insurers will have no 
rights  of  recovery  against  CONTRACTOR,  Subcontrac- 
tors, ENGINEER, or ENGINEER’s Consultants and the 
officers, directors, partners, employees, agents, and other 
consultants and subcontractors of each and any of them. 
 
5.08*  Receipt and Application of Insurance Proceeds 
 

A.* Any insured loss under the policies of insurance 
required by paragraph 5.06 will be adjusted with OWNER 
and   made   payable   to   OWNER   as   fiduciary   for   the 
insureds, as their interests may appear, subject to the 
requirements of any applicable mortgage clause and of 
paragraph 5.08.B. OWNER shall deposit in a separate 
account any money so received and shall distribute it in 
accordance with such agreement as the parties in interest 
may reach.  If no other special agreement is reached, the 
damaged Work shall be repaired or re placed, the moneys 
so received applied on account thereof, and the Work and 
the cost thereof covered by an appropriate Change Order 
or Written Amendment. 
 

B.*  OWNER as fiduciary shall have power to adjust 
and settle any loss with the insurers  unless one of the 
part ies in interest shall object in writing within 15 days 
after the occurrence of loss to OWNER’s exercise of this 
power.   If such objection be made, OWNER as fiduciary 
shall make settlement with the insurers in accordance with 
such agreement as the parties in interest may reach.  If no 
such agreement among the parties in interest is reached, 
OWNER as fiduciary shall adjust and settle the loss with 
the insurers  and, if required  in writing  by any party  in 
interest,  OWNER  as  fiduciary  shall  give  bond  for  the 
pro per performance of such duties. 
 
5.09*  Acceptance of Bonds and Insurance; Option to 
Replace 
 

A.* If either OWNER  or CONTRACTOR has any 
objection to the coverage afforded by or other provisions 
of the Bonds or insurance required to be purchased and 
maintained by the other party in accordance with Article 5 
on the basis of non-conformance with the Contract 
Documents, the objecting party shall so notify the other party  
in  writing   within   10  days  after  receipt  of  the 
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certificates  (or  other  evidence  requested)  required  by 
paragraph 2.05.C.  OWNER and CONTRACTOR shall each 
provide to the other such additional information in respect 
of  insurance   provided   as  the   other   may   reasonably 
request.   If either party does not purchase or maintain all 
of the Bonds and insurance required of such party by the 
Contract  Documents,  such  party  shall  notify  the  other 
party in writing of such failure to purchase prior to the 
start of the Work, or of such failure  to maintain prior to 
any change in the required coverage.   Without prejudice 
to any other right or remedy, the other party may elect to 
obtain  equivalent  Bonds  or  insurance  to  protect  such 
other party's interests at the expense of the party who was 
required to provide such coverage, and a Change Order 
shall be issued to adjust the Contract Price accordingly. 

 
5.10        Partial Utilization, Acknowledgment of 
Property Insurer 

 
A.   If OWNER finds it necessary to occupy or use a 

portion or portions of the Work prior to Substantial 
Completion of all the Work as provided in para graph 14.05, 
no such use or occupancy shall commence before the 
insurers providing the property insurance pursuant to 
paragraph 5.06 have acknowledged notice thereof and in 
writing effected any changes in coverage necessitated 
thereby.   The insurers providing the property insurance 
shall  consent  by endorsement on the policy or policies, 
but the property insurance shall not be canceled or permitted 
to lapse on account of any such partial use or occupancy. 

 
ARTICLE 6 - CONTRACTOR’S RESPONSIBILITIES 
____________________________________________ 
___ 

 
6.01        Supervision and Superintendence 

 
A.   CONTRACTOR   shall   supervise,   inspect,   and 

direct  the  Work  competently  and  efficiently,  devoting 
such  attention   thereto   and  applying   such  skills  and 
expertise as may be necessary to perform the Work in 
accordance with 

 
*See Supplementary Conditions 

 
the Contract Documents.   CONTRACTOR shall be solely 
responsible  for  the  means,  methods,  techniques, 
sequences, 
and procedures of construction, but CONTRACTOR shall 
not be responsible  for the negligence of OWNER or 
ENGINEER in the design or specification of a specific means,  
method,  technique,  sequence,  or  procedure of 

construction which is shown or indicated in and expressly 
required  by  the  Contract  Documents.    CONTRACTOR 
shall be responsible  to see that the completed Work 
complies accurately with the Contract Documents. 
 
 

B.    At all times during the progress of the Work, 
CONTRACTOR shall assign a competent resident superin - 
tendent thereto who shall not be replaced without written 
notice to OWNER and ENGINEER except under 
extraordinary circumstances.   The superintendent will be 
CONTRACTOR’s representative at the Site and shall have 
authority to act on behalf of CONTRACTOR.    All 
communications  given  to  or  received  from  the  superin - 
tendent shall be binding on CONTRACTOR. 
 
6.02        Labor; Working Hours 
 

A. CONTRACTOR   shall   provide   competent, suitably   
qualified   personnel   to  survey,   lay  out,  and construct 
the 
 
Work as required by the Contract Documents.   CON- 
TRACTOR shall at all times maintain good discipline and 
order at the Site. 
 

B.    Except  as  otherwise  required  for the safety  or 
protection of persons or the Work or property at the Site 
or adjacent thereto, and except as otherwise stated in the 
Contract Documents, all Work at the Site shall be 
performed   during   regular   working   hours,   and   CON- 
TRACTOR    will   not   permit   overtime    work   or   the 
performance of Work on Saturday, Sunday, or any legal 
holiday without OWNER’s written consent (which will not 
be unreasonably withheld) given after prior written notice 
to ENGINEER. 
 
6.03        Services, Materials, and Equipment 
 

A.   Unless  otherwise  specified  in  the  General  Re - 
quirements, CONTRACTOR shall provide and assume full 
responsibility for all services, materials, equipment, labor, 
transportation,  construction  equipment  and  machin ery, 
tools, appliances, fuel, power, light, heat, telephone, water, 
sanitary facilities,  temporary  facilities,  and all other 
facilities and incidentals necessary for the performance, 
testing, start -up, and completion of the Work. 
 

B.    All materials and equipment incorporated into the 
Work shall be as specified or, if not specified, shall be of 
good quality and new, except as otherwise provided in the 
Contract Documents.   All warranties and guarantees 
specifically called for by the Specifications shall expressly 
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run to the benefit of OWNER.  If required by ENGINEER, 
CONTRACTOR shall furnish satisfactory evidence 
(including reports of required tests) as to the source, kind, 
and quality of materials and equip ment.  All materials and 
equipment shall be stored, applied, installed, connected, 
erected, protected, used, cleaned, and conditioned in 
accordance with instructions of the applicable Supplier, 
except as otherwise may be provided in the Contract 
Documents. 

 
6.04        Progress Schedule 

 
A. CONTRACTOR shall adhere to the progress 

schedule established in accordance with para graph 2.07 as 
it may be adjusted from time to time as provided below. 

 
1.       CONTRACTOR  shall  submit  to  ENGI - 

NEER for acceptance (to the extent indicated in 
paragraph 2.07) proposed adjustments in the prog- 
ress schedule that will not result in changing the 
Contract Times (or Milestones).  Such adjustments 
will  conform  generally  to  the  progress  schedule 
then in effect and additionally will comply with any 
provisions of the General Re quirements applicable 
there to. 

 
2.      Proposed adjustments in the progress 

schedule  that will change  the Contract  Times (or 
Milestones) shall be submitted in accordance with 
the requirements of Article 12.   Such adjustments 
may only be made by a Change Order or Written 
Amendment in accordance with Article 12. 

 
6.05        Substitutes and “Or-Equals” 

 
A.   Whenever  an  item  of  material  or  equip ment is 

specified  or  described  in  the  Contract  Documents  by 
using the name of a proprietary item or the name of a 
particular Supplier, the specification or description is 
intended to establish the type, function, appearance, and 
quality required.  Unless the specification or description 
contains or is followed by words reading that no like, 
equivalent,  or “or-equal” item or no substitution is 
permitted, other items of material or equipment or material 
or equipment of other Suppliers may be submitted to 
ENGINEER for review under the circumstances described 
below. 

 
1.       “Or-Equal”  Items:  If  in  ENGINEER’s 

sole  discre tion  an  item  of  material  or  equip ment 
pro posed by CONTRACTOR is functionally equal 
to that named and sufficiently similar so that no 
change in related Work will be required, it may be 

considered by ENGINEER as an “or-equal” item, in 
which case review and approval of the proposed 
item   may,   in   ENGINEER’s   sole   discre tion,   be 
accomplished without compliance with some or all 
of  the  require ments   for  approval   of  proposed 
substitute  items.     For the purposes  of this 
paragraph 6.05.A.1, a proposed item of material or 
equipment will be considered functionally equal to 
an item so named if: 
 

a. in the exercise of reasonable judgment 
ENGINEER  determines  that:   (i) it is at least 
equal  in  quality,  durability,  appearance, 
strength, and design characteristics; (ii) it will 
reliably  perform  at least equally  well the 
function imposed by the design concept of the 
completed Project as a functioning whole, and; 

 
b. CONTRACTOR certifies that: (i) there is 

no increase in cost to the OWNER;   and (ii) it 
will  conform  substantially,  even  with 
deviations, to the detailed requirements of the 
item named in the Contract Documents. 

 
2.  Substitute Items 

 
a. If in ENGINEER’s sole discretion an item 

of  material  or  equipment  pro posed  by  CON- 
TRACTOR does not qualify as an “or-equal” item 
under paragraph 6.05.A.1, it will be considered a 
proposed substitute item. 

 
b. CONTRACTOR  shall  submit  sufficient 

information as provided below to allow ENGI - 
NEER to determine that the item of material or 
equipment  proposed  is  essentially  equivalent 
to that named and an acceptable substitute 
therefor.     Re quests  for  re view  of  proposed 
substitute  items  of  material or equipment will 
not  be  accepted  by  ENGI NEER from anyone 
other than CONTRACTOR. 

 
c. The procedure for review by ENGI NEER 

will be as set forth in paragraph 6.05.A.2.d, as 
supplemented in the General Requirements and 
as ENGINEER may decide is appropriate under 
the circumstances. 

 
d. CONTRACTOR  shall first make written 

application to ENGINEER for review of a proposed  
substitute  item  of  material  or equipment  that  
CONTRACTOR  seeks  to furnish  or  use.    The 
application  shall certify 
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that the proposed  substitute item will perform 
adequately   the   functions   and   achieve   the 
results  called  for  by  the  general  design,  be 
similar in substance  to that specified,  and be 
suited to the same use as that specified.   The 
application will state the extent, if any, to which 
the  use  of  the  pro posed substitute  item will 
preju dice   CONTRACTOR’s   achievement   of 
Substantial Completion on time, whether or not 
use  of  the  proposed  substitute  item  in  the 
Work  will  require  a  change  in  any  of  the 
Contract  Documents  (or in the provisions  of 
any other direct contract with OWNER for work 
on  the  Project)  to  adapt  the  design  to the 
proposed  substitute item   and whether or not 
incorporation or use of the proposed substitute 
item in connection with the Work is subject to 
payment  of  any  license  fee  or  royalty.    All 
variations of the pro posed substitute item from 
that specified will be identified in the applica- 
tion,  and  available  engineering,  sales, 
maintenance,  repair,  and  replacement services 
will  be  indicated.  The  application  will  also 
contain  an  itemized  estimate  of  all  costs  or 
credits that will result directly or indirectly from 
use of such substitute item, including costs of 
redesign   and   claims   of   other   contractors 
affected by any resulting change, all of which 
will be consid ered by ENGINEER in evaluating 
the proposed substitute item.  ENGINEER may 
require  CONTRACTOR  to  furnish  additional 
data about the pro posed substitute item. 

 
B.    Substitute Construction Methods or Procedures: 

If a specific means, method, technique, sequence, or 
procedure of construction is shown or indicated in and 
expressly required by the Contract Documents, CON- 
TRACTOR may furnish or utilize a substitute means, meth- 
od, technique, sequence, or procedure of construction 
approved  by  ENGI NEER.  CONTRACTOR  shall  submit 
sufficient information to allow ENGINEER, in ENGINEER’s 
sole discre tion, to determine that the substitute proposed 
is equivalent to that expressly called for by the Contract 
Documents.  The procedure for review by ENGI NEER will 
be similar to that provided in subpara graph 6.05.A.2. 

 
C.  Engineer’s  Evaluation:    ENGINEER will be 

allowed a reasonable time within which to evaluate each 
proposal or submittal made pursuant to para graphs 6.05.A 
and 6.05.B.  ENGINEER will be the sole judge of accept- 
ability.     No  “or-equal”  or  substitute  will  be  ordered, 
installed or utilized until ENGINEER’s review is complete, 
which will be evidenced by either a Change Order for a 

substitute or an approved Shop Drawing for an “or equal.” 
ENGINEER will advise CONTRACTOR in writing of any 
negative determination. 
 

D.   Special Guarantee:  OWNER may require CON- 
TRACTOR   to  furnish  at  CONTRACTOR’s   expense  a 
special performance guarantee or other surety with respect 
to any substitute. 
 

E.    ENGINEER’s  Cost Reimbursement:  ENGINEER 
will record time required by ENGI NEER and ENGINEER’s 
Consultants    in    evalu ating    substitute    proposed    or 
submitted  by  CONTRACTOR   pursuant  to  para graphs 
6.05.A.2 and 6.05.B and in making changes in the Contract 
Documents  (or  in  the  provisions  of  any  other  direct 
contract with OWNER for work on the Project) occasioned 
thereby.     Whether  or  not  ENGINEER  approves  a 
substitute   item   so   pro posed   or  submitted   by  CON- 
TRACTOR,  CONTRACTOR  shall reimburse  OWNER for 
the charges of ENGINEER and ENGINEER’s Consultants 
for evaluating each such proposed substitute. 
 

F.    CONTRACTOR’s  Expense: CONTRACTOR shall 
provide all data in support of any pro posed substitute or 
“or-equal” at CONTRACTOR’s expense. 
 
6.06        Concerning    Subcontractors,    Suppliers,    and 
Others 
 

A.  CONTRACTOR shall not employ any Subcon- 
tractor, Supplier, or other individual or entity (including those  
acceptable  to OWNER  as indicated  in paragraph 
6.06.B), whether initially or as a replacement, against whom 
OWNER may have reasonable objection.  CONTRACTOR 
shall   not  be  required   to  employ   any   Subcontractor, 
Supplier, or other individual or entity to furnish or perform 
any of the Work against whom CONTRACTOR has 
reasonable objection. 
 

B.    If  the   Supplementary   Conditions   require   the 
identity of certain Subcontractors, Suppliers, or other 
individuals  or  entities  to  be  submit ted  to  OWNER  in 
advance  for acceptance  by OWNER by a specified date 
prior to the Effective Date of the Agreement, and if 
CONTRACTOR has submit ted a list thereof in accordance 
with      the      Supple mentary     Conditions,      OWNER’s 
acceptance (either in writing or by failing to make written 
objection thereto by the date indicated for acceptance or 
objection in the Bidding Documents or the Contract 
Documents) of any such Subcontractor, Supplier, or other 
individual or entity so identified may be revoked on the 
basis of reasonable objection after due investigation. 
CONTRACTOR  shall  submit  an  acceptable replacement 
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for   the   rejected    Subcontractor,    Supplier,    or   other 
individual or entity, and the Contract Price will be adjusted 
by   the   difference   in   the   cost   occasioned   by   such 
replacement,  and  an  appropriate  Change  Order  will  be 
issued or Written Amendment signed.  No acceptance by 
OWNER  of  any  such  Subcontractor,  Supplier, or other 
individual or entity, whether initially or as a replacement, 
shall constitute a waiver of any right of OWNER or ENGI - 
NEER to reject defective Work. 

 
C.    CONTRACTOR   shall  be  fully  respons ible  to 

OWNER and ENGINEER for all acts and omis sions of the 
Subcontractors,  Suppliers,  and  other  individuals  or 
entities performing or furnishing any of the Work just as 
CONTRACTOR  is responsible for CONTRACTOR’s own 
acts and omissions.   Nothing in the Contract Documents 
shall create for the benefit of any such Subcontractor, 
Supplier, or other individual or entity any contractual 
relationship between OWNER or ENGINEER and any such 
Subcontractor, Supplier or other individual or entity, nor 
shall it create any obligation on the part of OWNER or 
ENGINEER to pay or to see to the payment of any moneys 
due any such Subcontractor, Supplier, or other individual 
or entity except as ma y otherwise be re quired by Laws and 
Regula tions. 

 
D.  CONTRACTOR shall be solely responsible for 

scheduling and coordinating the Work of Subcontractors, 
Suppliers, and other individuals or entities performing or 
furnishing  any  of  the  Work  under  a  direct or indirect 
contract with CONTRACTOR. 

 
E.   CONTRACTOR shall require all Subcontractors, 

Suppliers,  and  such  other  individuals  or  entities  per- 
forming  or furnishing  any of the Work  to communicate 
with ENGINEER through CONTRACTOR. 

 
F.    The divisions and sections of the Specifications 

and the identifications of any Drawings shall not control 

TOR and the Subcontractor or Supplier will contain 
provisions whereby the Subcontractor or Supplier waives 
all rights against OWNER, CONTRACTOR, ENGINEER, 
ENGINEER’s Consultants, and all other individuals or 
entities identified in the Supplementary Conditions to be 
listed as insureds or additional insureds (and the officers, 
directors,  partners,  employees,  agents,  and  other 
consultants and subcontractors of each and any of them) 
for  all  losses  and  damages  caused  by,  arising  out  of, 
relating to, or resulting from any of the perils or causes of 
loss covered by such policies and any other property 
insurance applicable to the Work.  If the insurers on any 
such policies require separate waiver forms to be signed 
by any Subcontractor or Supplier, CONTRACTOR will 
obtain t he same. 
 
6.07        Patent Fees and Royalties 
 

A.   CONTRACTOR  shall  pay  all  license  fees  and 
royalties and assume all costs incident to the use in the 
performance of the Work or the incorporation in the Work 
of  any  invention,  design,  process,  product,  or  device 
which is the subject of patent rights or copyrights held by 
others.  If a particular invention, design, process, product, 
or device is specified in the Contract Documents for use in 
the   performance   of   the   Work   and   if  to  the  actual 
knowledge of OWNER or ENGINEER its use is subject to 
patent rights or copyrights calling for the payment of any 
license  fee  or  royalty  to  others,  the  existence  of  such 
rights  shall  be  disclosed  by  OWNER  in  the  Contract 
Documents.   To the fullest extent permitted by Laws and 
Regula tions,  CONTRACTOR  shall  indemnify  and  hold 
harmless OWNER, ENGINEER, ENGINEER’s Consultants, 
and the officers, directors, partners, employees or agents, 
and other consultants of each and any of them from and 
against all claims, costs, losses, and damages (including 
but  not  limited  to  all  fees  and  charges  of  engineers, 
architects, attorneys, and other professionals and all court 
or arbitration or other dispute resolution costs) arising out 

CONTRACTOR  in  dividing  the  Work  among  Subcon- of  or  relating  to  any ni fringement  of  patent  rights  or 

tractors   or  Suppliers   or  delineating   the  Work  to  be 
performed by any specific trade. 

 
G.    All  Work  performe d for  CONTRACTOR  by  a 

Subcontractor  or Supplier  will be pursuant  to an appro - 
priate   agreement    between    CONTRACTOR    and   the 
Subcontractor  or  Supplier  which  specifically  binds  the 
Subcontractor  or  Supplier  to  the  applicable  terms  and 
conditions of the Contract Documents for the benefit of 
OWNER and ENGINEER.  Whenever any such agreement 
is with a Subcontractor  or Supplier  who is listed as an 
additional insured on the property insurance provided in 
paragraph  5.06,  the  agreement  between  the  CONTRAC- 

copyrights incident to the use in the performance of the 
Work or resulting from the incorporation in the Work of 
any invention, design, process, product, or device not 
specified in the Contract Documents. 
 
6.08        Permits 
 

A.   Unless otherwise provided in the Supple mentary 
Conditions, CONTRACTOR shall obtain and pay for all 
construction permits and licenses.   OWNER shall assist 
CONTRACTOR,   when   necessary,   in   obtain ing   such 
permits and licenses.    CONTRACTOR shall pay all 
governmental charges and inspection fees necessary for 
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the prosecution of the Work which are applicable at the 
time of opening of Bids, or, if there are no Bids, on the 
Effective Date of the Agreement.   CONTRACTOR  shall 
pay all charges of utility owners for connections to the 
Work, and OWNER shall pay all charges of such utility 
owners for capital costs related thereto, such as plant 
investment fees. 

 
6.09        Laws and Regulations 

 
A.   CONTRACTOR shall give all notices and comply 

with   all   Laws   and   Regula tions    applicable    to   the 
performance of the Work.    Except where otherwise expressly 
required by applicable Laws and Regulations, neither 
OWNER nor ENGINEER shall be responsible for monitoring  
CONTRACTOR’s  compliance with any Laws or 
Regulations. 

 
B.    If CONTRACTOR  performs  any Work knowing 

or having reason to know that it is contrary to Laws or 
Regulations, CONTRACTOR shall bear all claims, costs, 
losses, and damages (including but not limited to all fees 
and charges of engineers, architects, attorneys, and other 
professionals and all court or arbitration or other dispute 
resolution costs) arising out of or relating to such Work; 
however, it shall not be CONTRACTOR’s primary 
responsibility  to make cert ain that the Specifications and 
Drawings are in accordance with Laws and Regulations, 
but this shall not relieve CONTRACTOR of 
CONTRACTOR’s obligations under paragraph 3.03. 

 
C.    Changes  in Laws or Regulations  not known  at 

the time of opening of Bids (or, on the Effective Date of 
the Agreement if there were no Bids) having an effect on 
the cost or time of performance of the Work may be the 
subject  of  an  adjustment  in  Contract  Price  or  Contract 
Times.    If  OWNER  and  CONTRACTOR  are  unable  to 
agree on entitle ment to or on the amount or extent, if any, 
of any such adjustment, a Claim may be made therefor as 
provided in paragraph 10.05. 

 
6.10*      Taxes 

 
A.   CONTRACTOR  shall  pay  all  sales,  consumer, 

use, and other similar taxes required to be paid by 
CONTRACTOR in accordance with the Laws and 
Regulations   of   the   place   of   the   Project   which   are 
applicable during the performance of the Work. 

6.11*  Use of Site and Other Areas 
 

A.* Limitation on Use of Site and Other Areas 
 

1.    CONTRACTOR       shall      confine 
construction  equip ment,  the storage  of materials 
and equipment,  and the operations  of workers to 
the Site and other areas permitted by Laws and 
Regulations, 

 
 

*See Supplementary Conditions 
 

and shall not unreasonably encumber the Site and 
other areas with construction equipment or other 
materials   or   equipment.  CONTRACTOR   shall 
assume full responsibility  for any damage to any 
such  land  or  area,  or  to  the  owner  or  occupant 
thereof, or of any adjacent la nd or areas resulting 
from the performance of the Work. 

 
2.       Should any claim be made by any such 

owner or occupant because of the performance of 
the  Work,  CONTRACTOR  shall  promptly  settle 
with such other party by negotiation or otherwise 
resolve  the  cla im by arbitration  or other dispute 
resolution proceeding or at law. 

 
3.       To the fullest extent permitted by Laws 

and  Regula tions, CONTRACTOR  shall indemnify 
and hold harmless OWNER, ENGINEER, 
ENGINEER’s  Consultant,  and  the  officers, 
directors, partners, employees, agents, and other 
consultants of each and any of them from and against 
all claims, costs, losses, and damages (including but 
not limited to all fees and charges of engineers, 
architects, attorneys, and other professionals  and all 
court or arbitra tion or other dispute resolution 
costs) arising out of or relating to any claim or 
action, legal or equitable, brought by any such 
owner or occupant against OWNER, ENGINEER,  or  
any  other  party  indemnified hereunder to the extent 
caused by or based upon CONTRACTOR's 
performance of the Work. 

 
B.   Removal of Debris During Performance of the 

Work:  During the progress of the Work CONTRACTOR 
shall keep the Site and other areas free from accumulations of 
waste  materials,  rubbish,  and other  debris.   Removal and 
disposal of such waste materials, rubbish, and other debris 
shall conform to applicable Laws and Regulations. 
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C.    Cleaning:  Prior to Substantial Completion of the 
Work  CONTRACTOR  shall  clean  the  Site  and  make  it 
ready for utilization by OWNER.  At the completion of the 
Work CONTRACTOR shall remove from the Site all tools, 
appliances, construction equipment and machinery, and 
surplus materials and shall restore to original condition all 
property not designated for alteration by the Contract 
Documents. 

 
D.   Loading  Structures:   CONTRACTOR  shall not 

load nor permit any part of any structure to be loaded in 
any manner that will endanger the structure, nor shall 
CONTRACTOR subject any part of the Work or adjacent 
property to stresses or pressure s that will endanger it. 

 
6.12  Record Documents 

 
A.   CONTRACTOR  shall maintain in a safe place at 

the Site one record copy of all Drawings, Specifications, 
Addenda, Written Amendments, Change Orders, Work 
Change  Directives , Field  Orders,  and  written  interpreta- 
tions and clarifications  in good order  and annotated  to 
show changes made during construction.  These record 
documents together with all approved Samples and a 
counterpart   of   all   approved   Shop   Drawings   will   be 
availa ble to ENGINEER for reference.  Upon comple tion of 
the Work, these record documents, Samples, and Shop 
Drawings will be delivered to ENGI NEER for OWNER. 

 
6.13  Safety and Protection 

 
A.   CONTRACTOR  shall  be  solely  res ponsible for 

initiating, maintaining and supervising all safety precau- 
tions and programs in connection with the Work. 
CONTRACTOR  shall take all necessary  precautions  for 
the safety of, and shall provide the necessary protection 
to prevent damage, injury or loss to: 

 
1.       all persons on the  Site or who may be 

affected by the Work; 
 

2.       all the  Work  and  materials  and  equip - 
ment to be incorporated therein, whether in storage 
on or off the Site; and 

 
3.       other  property  at  the  Site  or  adjacent 

thereto, including trees, shrubs, lawns, walks, 
pavements, roadways, structures, utilities, and 
Underground Facilities not designated for removal, 
relocation, or replacement in the course of 
construction. 

B.   CONTRACTOR shall comply with all applicable 
Laws and Regula tions relating to the safety of persons or 
property, or to the protection of persons or property from 
damage,  injury, or loss; and shall erect and main tain all 
necessary safeguards for such safety and protection. 
CONTRACTOR  shall notify owners of adjacent property 
and  of  Underground  Facilities  and  other  utility  owners 
when prosecution of the Work may affect them, and shall 
cooperate with them in the protection, removal, relocation, 
and replacement of their property.  All damage, injury, or 
loss to any property referred to in paragraph 6.13.A.2 or 
6.13.A.3 caused, directly or indirectly, in whole or in part, 
by CONTRACTOR,  any  Subcontractor,  Supplier, or any 
other individual or entity directly or indirectly employed 
by any of them to perform any of t he Work, or anyone for 
whose acts any of them may be liable, shall be remedied 
by CONTRACTOR (except damage or loss attributable to 
the fault of Drawings or Specifications  or to the acts or 
omissions of OWNER or ENGINEER or ENGINEER’s Con- 
sultant, or anyone employed by any of them, or anyone 
for  whose  acts  any  of  them  may  be  liable,  and  not 
attributable, directly or indirectly, in whole or in part, to 
the   fault   or   negligence   of   CONTRACTOR   or   any 
Subcontractor,   Supplier,   or  other  individual   or  entity 
directly    or   indirectly    employed   by   any   of   them). 
CONTRACTOR’s  duties  and  responsibilities  for  safety 
and for protection of the Work shall continue until such 
time  as all the  Work  is completed  and  ENGINEER  has 
issued   a   notice   to   OWNER   and   CONTRACTOR   in 
accord ance  with  paragraph   14.07.B  that  the  Work  is 
acceptable  (except  as  otherwise  expressly  provided  in 
connection with Substantial Comple tion). 
 
6.14  Safety Representative 
 

A.  CONTRACTOR shall designate a qualified and 
experienced safety representative at the Site whose duties 
and responsibilities  shall be the prevention of accidents 
and the maintaining and supervising of safety precautions 
and programs. 
 
6.15  Hazard Communication Programs 
 

A.   CONTRACTOR  shall be responsible  for coordi- 
nating  any  exchange  of  material  safety  data  sheets  or 
other  hazard  communication  information  required  to be 
made   available   to   or   exchanged   between   or  among 
employers   at   the   Site   in   accordance   with  Laws   or 
Regulations. 
 
6.16  Emergencies 
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A.   In emergencies affecting the safety or protection 
of persons or the Work or property at the Site or adjacent 
thereto, CONTRACTOR is obligated to act to prevent 
threatened damage, injury, or loss.  CONTRACTOR shall 
give ENGINEER prompt written notice if CONTRACTOR 
believes that any significant changes in the Work or 
variations from the Contract Documents have been caused 
thereby or are required as a result thereof.  If ENGINEER 
determines that a change in the Contract Documents is 
required because of the action taken by CONTRACTOR in 
response to such an emergency, a Work Change Directive 
or Change Order will be issued. 

 
6.17*  Shop Drawings and Samples 

 
A.* CONTRACTOR shall submit Shop Drawings to 

ENGINEER for review and approval in accordance with the 
acceptable schedule of Shop Drawings and Sample 
submittals.  All submittals will be identified as ENGI NEER 
may require and in the number of copies specified in the 
General  Require ments.    The  data  shown  on  the  Shop 
Drawings will be complete with respect to quantities, 
dimensions, specified performance and design criteria, 
materials,   and   similar   data   to   show   ENGINEER   the 
services,  materials,  and  equipment  CONTRACTOR 
proposes to provide and to enable ENGINEER to review 
the  informa tion  for  the  limited  purposes  required  by 
paragraph 6.17.E. 

 
B.*  CONTRACTOR shall also submit six (6) Samples 

to ENGINEER for review and approval in accordance with 
the acceptable schedule of Shop Drawings and Sample 
submittals.   Each Sample will be identified clearly as to 
material, Supplier, pertinent data such as catalog numbers, 
and the use for which intended and otherwise as ENGI - 
NEER may require to enable ENGINEER to review the 
submittal for the limited purposes required by paragraph 
6.17.E. The numbers of each Sample to be submitted will 
be as specified in the Specifications. 

 
C.    Where a Shop Drawing or Sample is re quired by 

the  Contract  Documents  or the schedule  of Shop 
Drawings and Sample submittals acceptable to ENGI NEER 
as required by paragraph 2.07, any related Work performed 
prior to ENGINEER’s review and approval of the pertinent 
submittal will be at the sole expense and responsibility of 
CONTRACTOR. 

 
D.   Submittal Procedures 

 
1.       Before submitting each Shop Drawing or 

Sample, CONTRACTOR shall have determined and 
verified: 

 

 
a. all    field    measurements,    quantities, 

dimensions, specified performance criteria, 
installation    require ments,   ma terials,   catalog 
numbers, and similar information with respect 
thereto; 

 
b. all  materials  with  respect  to  intended 

use, fabrication, shipping, handling, storage, 
assembly, and installation pertaining to the 
performance of the Work; 

 
c. all information relative to means, meth- 

ods, techniques, sequences, and procedures of 
construction and safety precautions and 
programs incident thereto; and 

 
d. CONTRACTOR      shall      also      have 

reviewed and coordinated each Shop Drawing 
or 

 
*See Supplementary Conditions 
 

Sample with other Shop Drawings and Samples 
and with the requirements of the Work and the 
Contract Documents. 

 
2.       Each  submittal  shall  bear  a  stamp  or 

specific written indication that CONTRACTOR has 
satis fied CONTRACTOR’s  obligations  under  the 
Contra ct       Documents       with       respect       to 
CONTRACTOR’s review and approval of that 
submittal. 

 
3.      At the time of each submittal, CON- 

TRACTOR shall give ENGINEER specific written 
notice of such variations, if any, that the Shop 
Drawing  or Sample submitted  may have from the 
require ments  of  the  Contract  Documents,   such 
notice  to be in a written  communication separate 
from the submit tal; and, in addition, shall cause a 
specific notation to be made on each Shop Drawing 
and Sample submitted to ENGINEER for review and 
approval of each such variation. 

 
E.  ENGINEER’s Review 
 

1.       ENGINEER    will    timely    review    and 
approve  Shop  Drawings  and  Samples  in 
accordance  with  the  schedule of Shop Drawings 
and  Sample  submittals  acceptable  to ENGI NEER. 
ENGINEER’s review and approval will be only to 
determine  if the items covered  by the submittals 
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will, after installation or incorporation in the Work, 
conform to the information given in the Contract 
Documents and be compatible with the design 
concept of the completed Project as a functioning 
whole as indicated by the Contract Documents. 

 
2.       ENGINEER’s  review  and  approval will 

not extend to means, methods, techniques, 
sequences, or procedures of construction (except 
where a particular means, method, technique, 
sequence,  or  procedure  of  construction  is 
specifically and expressly called for by the Contract 
Documents) or to safety precautions or programs 
incident thereto.  The review and approval 
of a separate item as such will not indicate approval 
of the assembly in which the item functions. 

 
3.       ENGINEER’s   review  and  approval  of 

Shop Drawings or Samples shall not relieve CON- 
TRACTOR  from  responsibility  for  any  variation 
from the require ments of the Contract Documents 
unless CONTRACTOR has in writing called 
ENGINEER’s attention to each such variation at the 
time  of  each  submittal  as  re quired by paragraph 
6.17.D.3 and ENGINEER has given written approval 
of each such varia tion by specific written notation 
thereof incorporated in or accompanying the Shop 
Drawing or Sample approval; nor will any approval 
by ENGINEER relieve CONTRACTOR from 
responsibility for complying with the require ments 
of paragraph 6.17.D.1. 

 
F.  Resubmittal Procedures 

 
1.      CONTRACTOR shall make corrections 

required  by ENGINEER  and shall return  the 
required number of corrected copies of Shop 
Drawings and submit as required new Samples for 
review and approval. CONTRACTOR shall direct 
specific attention in writing to revisions other than 
the corrections called for by ENGI NEER on previ- 
ous submittals.  

 
6.18  Continuing the Work 

 
A.   CONTRACTOR  shall  carry  on  the  Work  and 

adhere  to  the  progress  schedule  during  all  dis putes or 
disagreements with OWNER.   No Work shall be delayed 
or postponed pending resolution of any disputes or 
disagreements, except as permitted by paragraph 15.04 or 
as OWNER and CONTRACTOR may otherwise agree in 
writing. 

6.19  CONTRACTOR’s General Warranty and 
Guarantee 
 

A.   CONTRACTOR   warrants   and   guarantees   to 
OWNER, ENGINEER, and ENGINEER’s  Consultants that 
all Work will be in accordance  with the Contract  Docu- 
ments   and   will   not  be  defective.  CONTRACTOR’s 
warranty  and  guarantee  hereunder  excludes  defects  or 
damage caused by: 
 

1.       abuse,  modification,  or  improper  main - 
tenance or operation by persons other than CON- 
TRACTOR, Subcontractors, Suppliers, or any other 
individual or entity for whom CONTRACTOR is 
responsible; or 

 
2.       normal   wear   and   tear   under   normal 

usage. 
 

B.  CONTRACTOR’s  obligation  to  perform and 
complete the Work in accordance with the Contract 
Documents shall be absolute.   None of the following will 
constitute  an  acceptance  of  Work  that  is  not  in  accor- 
dance with the Contract Documents or a release of 
CONTRACTOR’s obligation to perform the Work in 
accordance with the Contract Documents: 
 

1.  observations by ENGI NEER; 
 

2.       recommendation  by ENGINEER or pay- 
ment by OWNER of any progress or final payment; 

 
3.       the  issuance  of  a  certificate  of  Sub- 

stantial Completion by ENGI NEER or any payment 
related thereto by OWNER; 

 
4.       use or occupancy  of the Work or any 

part thereof by OWNER; 
 

5.       any   acceptance   by  OWNER   or  any 
failure to do so; 

 
6.       any  review  and  approval  of  a  Shop 

Drawing or Sample submittal or the issuance of a 
notice of acceptability by ENGINEER; 

 
7.       any  inspection,   test,  or  approval  by 

others; or 
 

8.  any  correction  of  defective  Work  by 
OWNER. 
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6.20  Indemnification 
 

A.   To  the  fullest  extent  permitted  by  Laws  and 
Regula tions,  CONTRACTOR   shall  indemnify  and  hold 
harmless OWNER, ENGINEER, ENGINEER’s Consultants, 
and the officers,  directors,  partners,  employees,  agents, 
and other consultants and subcontractors of each and any 
of them from and against all claims, costs, losses, and 
damages (including but not limited to all fees and charges 
of  engineers,  architects,  attorneys,  and  other professionals 
and all court or arbitration or other dispute resolution costs) 
arising out of or relating to the perfor- mance of the Work, 
provided that any such claim, cost, loss, or damage: 

 
1.       is attributable to bodily injury, sickness, 

disease, or death, or to injury to or destruction of 
tangible property (other than the Work itself), 
including the loss of use resulting therefrom; and 

 
2.      is caused in whole or in part by any 

negligent act or omission of CONTRACTOR, any 
Subcontractor, any Supplier, or any individual or 
entity  directly  or  indirectly  employed  by any of 
them to perform any of the Work or anyone for whose 
acts any of them may be liable, regardless of whether 
or not caused in part by any negligence or omission 
of an individual or entity indemnified hereunder  or  
whether  liability  is  imposed  upon such indemnified 
party by Laws and Regulations regard less of the 
negligence of any such individual or entity. 

 
B.    In any and all claims against OWNER or ENGI - 

NEER or any of their respective consultants, agents, officers, 
directors, partners, or employees by any employ- ee (or the 
survivor or personal representative of such employee) of 
CONTRACTOR, any Subcontractor, any Supplier, or any 
individual or entity directly or indirectly employed by any of 
them to perform any of the Work, or anyone for whose acts 
any of them may be liable, the indemnification  obligation  
under  paragraph  6.20.A  shall not be limited in any way by 
any limitation on the amount or type of damages, 
compensation, or benefits payable by or for CONTRACTOR 
or any such Subcontractor, Suppli- er, or other individual or 
entity under workers’ compen- sation acts, disability benefit  
acts, or other employee benefit acts. 

 
C.    The  indemnification  obligations  of  CONTRAC- 

TOR  under  paragraph  6.20.A  shall  not  extend  to  the 
liability of ENGINEER and ENGINEER’s Consultants or to 
the  officers,  directors,  partners,  employees,  agents,  and 

other consultants and subcontractors of each and any of 
them arising out of: 
 

1.       the  preparation  or approval  of,  or the 
failure to prepare or approve, maps, Drawings, 
opinions,  reports,  surveys,  Change  Orders, designs, 
or Specifications; or 

 
2.       giving   directions   or   instructions,   or 

failing to give them, if that is the primary cause of 
the injury or damage. 

 
ARTICLE 7 - OTHER WORK 
____________________________________________ 
___ 
 
7.01  Related Work at Site 
 

A.  OWNER may perform other work related to the 
Project at the Site by OWNER’s employees, or let other direct 
contracts therefor, or have other work performed by utility 
owners.  If  such other work is not noted in the Con- tract 
Documents, then: 
 

1.      written notice thereof will be given to 
CONTRACTOR prior to starting any such other 
work; and 

 
2.       if   OWNER   and   CONTRACTOR   are 

unable to agree on entitlement to or on the amount 
or extent, if any, of any adjustment in the Contract 
Price or Contract Times that should be allowed as a 
result of such other work, a Claim may be made 
there for as provided in paragraph 10.05. 

 
B.  CONTRACTOR   shall   afford   each   other 

contractor  who is a party to such a direct contract  and 
each utility owner (and OWNER, if OWNER is performing 
the other work with OWNER’s employees) proper and safe 
access to the Site and a reasonable opportunity for the 
introduction and storage of materials and equipment and 
the execution of such other work and shall properly 
coordinate   the   Work   with   theirs.     Unless   otherwise 
provided  in  the  Contract  Documents,   CONTRACTOR 
shall do all cutting, fitting, and patching of the Work that 
may be required to properly connect or otherwise make its 
several  parts come  together  and properly  integrate  with 
such other work.  CONTRACTOR shall not endanger any 
work   of  others   by  cutting,   excavating,   or  otherwise 
altering their work and will only cut or alter their work with 
the written consent of ENGINEER and the others whose work 
will be affected.   The duties and responsibilities of 
CONTRACTOR under this paragraph are for the benefit of 
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such  utility  owners  and other  contractors  to the extent 
that there are comparable provisions for the benefit of 
CONTRACTOR in said direct contracts between OWNER 
and such utility owners and other contractors. 

 
C.   If the proper execution or results of any part of 

CONTRACTOR’s Work depends upon work performed by 
others under this Article 7, CONTRACTOR shall inspect 
such  other  work  and  promptly  report  to  ENGI NEER in 
writing any delays, defects, or deficiencies in such other 
work that render it unavailable or unsuitable for the proper 
execution and results of CONTRACTOR’s Work. 
CONTRACTOR’s failure to so report will constitute an 
acceptance  of such other work as fit and proper for 
integration with CONTRACTOR’s Work except for latent 
defects and deficiencies in such other work. 

 
7.02        Coordination 

 
A.   If OWNER intends to contract with others for the 

performance of other work on the Project at the Site, the 
following will be set forth in Supplementary Conditions: 

 
1.      the individual or entity who will have 

authority and responsibility for coordination of the 
activities among the various contractors will be 
identified; 

 
2.       the  specific  matters  to  be covered  by 

such authority and responsibility will be itemized; 
and 

 
3.    the extent of such authority and 

responsibilities will be provided. 
 

B.    Unless otherwise provided in the Supplementary 
Conditions, OWNER shall have sole authority and respon- 
sibility for such coordination. 

 
 

ARTICLE 8 - OWNER’S RESPONSIBILITIES 
____________________________________________ 
___ 

 
8.01        Communications to Contractor 

 
A.  Except as otherwise provided in these General 

Conditions, OWNER shall issue all communications to 
CONTRACTOR through ENGINEER. 

8.02  Replacement of ENGINEER 
 

A. In case of termination of the employment of 
ENGINEER,  OWNER shall appoint an engineer to whom 
CONTRACTOR makes no reasonable objection, whose 
status under the Contract Documents shall be that of the 
former ENGINEER. 
 
8.03  Furnish Data 
 

A.   OWNER shall promptly furnish the data required 
of OW NER under the Contract Documents. 
 
8.04  Pay Promptly When Due 
 

A.   OWNER shall make payments to CONTRACTOR 
promptly  when they are due as provided  in paragraphs 
14.02.C and 14.07.C. 
 
8.05  Lands and Easements; Reports and Tests 
 

A.   OWNER’s  duties in respect of providing  lands 
and easements and providing engineering surveys to 
establish reference points are set forth in paragraphs 4.01 
and 4.05. Paragraph  4.02 refers to OWNER’s identifying 
and making available to CONTRACTOR copies of reports 
of  explora tions  and  tests  of subsurface  conditions  and 
drawings of physical conditions in or relating to existing 
surface or subsurface  structures at or contiguous to the 
Site that have been utilized by ENGI NEER in preparing the 
Contract Documents. 
 
 
 
 
*See Supplementary Conditions 
 
8.06*  Insurance 
 

A.* OWNER’s responsibilities, if any, in respect to 
purchasing  and maintaining  liability  and property  in sur- 
ance are set forth in Article 5. 
 
8.07  Change Orders 
 

A.   OWNER is obligated to execute Change Orders 
as indicated in paragraph 10.03. 
 
8.08  Inspections, Tests, and Approvals 
 

A.  OWNER’s responsibility in respect to certain 
inspections, tests, and approvals is set forth in paragraph 
13.03.B. 
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8.09  Limitations on OWNER’s Responsibilities 
 

A.   The OWNER shall not supervise, direct, or have 
control or authority over, nor be responsible for, 
CONTRACTOR’s  means,  methods,  techniques,  se- 
quences, or procedures of construction, or the safety 
precautions  and  programs  incident  thereto,  or  for  any 
failure of CONTRACTOR to comply with Laws and 
Regulations  applicable  to  the  performance of the Work. 
OWNER  will  not  be  responsible  for  CONTRACTOR’s 
failure  to  perform     the  Work  in  accordance  with  the 
Contract Documents. 

 
8.10  Undisclosed Hazardous Environmental 
Condition 

 
A.   OWNER’s responsibility in respect to an undis - 

closed Hazard ous Environmental Condition is set forth in 
paragraph 4.06. 

 
8.11  Evidence of Financial Arrangements 

 
A.   If  and  to  the  extent  OWNER  has  agreed  to 

furnish CONTRACTOR reasonable evidence that financial 
arrangements have been made to satisfy OWNER’s 
obligations under the Contract Documents, OWNER’s 
responsibility in respect thereof will be as set forth in the 
Supplementary Conditions. 

 
 

ARTICLE 9 - ENGINEER’S STATUS DURING 
CONSTRUCTION 
____________________________________________ 
___ 

 
9.01  OWNER’S Representative 

 
A.   ENGINEER   will   be   OWNER’s   representative 

during the construction period.  The duties and responsi- 
bilities and the limitations of authority of ENGINEER as 
OWNER’s representative during construction are set forth 
in  the  Contract  Documents  and  will  not  be  changed 
without written consent of OWNER and ENGINEER. 

 
9.02  Visits to Site 

 
A.   ENGINEER will make visits to the Site at intervals 

appropriate to the various stages of construction as 
ENGINEER deems necessary in order to observe as an 
experienced    and    qualified    design    profes sional    the 
progress  that  has  been  made  and  the  quality  of  the 
various   aspects   of  CONTRACTOR’s   executed   Work. 
Based  on  informa tion  obtained  during  such  visits  and 

observations,  ENGI NEER, for the benefit of OWNER, will 
determine, in general, if the Work is proceeding in 
accordance with the Contract Documents.  ENGINEER will 
not be required to make exhaustive or continuous 
inspections on the Site to check the quality or quantity of 
the Work.   ENGINEER’s efforts will be directed toward 
provid ing for OWNER a greater degree of confidence that 
the completed Work will conform generally to the Contract 
Documents.  On the basis of such visits and observations, 
ENGINEER will keep OWNER informed of the progress of 
the Work and will endeavor to guard OWNER against 
defective Work. 
 

B.    ENGINEER’s visits and observations are subject 
to  all  the   limitations   on  ENGINEER’s   authority   and 
responsibility set forth in paragraph 9.10, and particularly, 
but without limitation, during or as a result of ENGINEER's 
visits    or    observations    of    CONTRACTOR's    Work 
ENGINEER  will  not  supervise,  direct,  control,  or  have 
authority  over  or  be  responsible  for  CONTRACTOR’s 
means,  methods, techniques, sequences, or procedures 
of  construction,  or the safety precautions and programs 
incident thereto, or for any failure of CONTRACTOR  to 
comply  with  Laws  and  Regulations  applicable  to  the 
performance of the Work. 
 
9.03*      Project Representative 
 

A.   If OWNER and ENGINEER agree, ENGINEER will 
furnish a Resident Project Representative to assist 
ENGINEER in providing more extensive observation of the 
Work.   The responsibilities  and authority and limitations 
thereon of any such Resident Project Representative and 
assistants will be as provided in paragraph 9.10 and in the 
Supplementary  Conditions.     If  OWNER  designates 
another  representative  or agent to represent OWNER at 
the Site who is not ENGINEER’s Consultant, agent or em- 
ployee, 
 
 
*See Supplementary Conditions 
 
the responsibilities  and authority and limitations thereon 
of such other individual or entity will be as provid ed in the 
Supple mentary Conditions. 
 
9.04        Clarifications and Interpretations 
 

A.   ENGINEER will issue with reasonable promptness 
such written clarifications or interpretations of the require - 
ments  of  the  Contract  Documents  as  ENGI NEER may 
determine  neces sary, which shall be consistent with the 
intent of and reasonably infe rable from the Contract Docu- 
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ments.  Such written clarifications and interpretations will 
be binding on OWNER and CONTRACTOR.   If OWNER 
and CONTRACTOR are unable to agree on entitle ment to 
or on the amount or extent, if any, of any adjustment in the 
Contract Price or Contract Times, or both, that should be 
allowed  as a result  of a written  clarification or interpre - 
tation,  a  Claim  may  be  made  therefor  as  provided  in 
paragraph 10.05. 

 
9.05  Authorized Variations in Work 

 
A.   ENGINEER may authorize minor variations in the 

Work from the requirements  of the Contract Documents 
which do not involve an adjustment in the Contract Price 
or the Contract Times and are compatible with the design 
concept of the completed Project as a functioning whole 
as indicated by the Contract Documents.  These may be 
accomplished  by  a Field  Order  and  will  be  binding  on 
OWNER and also on CONTRACTOR, who shall perform 
the Work in volved promptly.  If OWNER and CONTRAC- 
TOR are unable   to  agree  on  entitlement  to  or  on  the 
amount or extent, if any, of any adjustment in the Contract 
Price or Contract Times, or both, as a result of   a Field 
Order,  a  Claim  may  be  made  therefor  as  provided  in 
paragraph 10.05. 

 
9.06  Rejecting Defective Work 

 
A.  ENGINEER will have authority to disapprove or 

reject Work which ENGINEER believes to be defective, or 
that ENGINEER believes will not produce a completed 
Project that conforms to the Contract Documents or that 
will prejudice the integrity of the design concept of the 
completed Project as a functioning whole as indicated by 
the  Contract   Documents.      ENGI NEER  will  also  have 
authority  to  require  special  inspection or testing of the 
Work as provided in paragraph 13.04, whether or not the 
Work is fabricated, installed, or completed. 

 
9.07  Shop Drawings, Change Orders and Payments 

 
A.   In connection with ENGINEER’s authority as to 

Shop Drawings and Samples, see p aragraph 6.17. 
 

B.    In connection with ENGINEER’s authority as to 
Change Orders, see Articles 10, 11, and 12. 

 
C.    In connection with ENGINEER’s authority as to 

Applications for Payment, see Article 14. 
 

9.08  Determinations for Unit Price Work 

A.   ENGINEER  will  determine  the  actual  quantities 
and classifications of Unit Price Work performed by 
CONTRACTOR.    ENGINEER will review with CON- 
TRACTOR the ENGINEER’s preliminary determinations on 
such matters before rendering a written decision thereon 
(by recommendation  of an Application for Payment or 
otherwise).  ENGINEER’s written decision thereon will be 
final and binding (except as modified by ENGINEER to reflect 
changed factual conditions or more accurate data) upon  
OWNER  and  CONTRACTOR,  subject to the provisions of 
paragraph 10.05. 
 
 
9.09  Decisions on Requirements of Contract 
Documents and Acceptability of Work 
 

A.  ENGINEER will be the initial interpreter of the 
requirements of the Contract Documents and judge of the 
acceptability  of the Work thereunder.   Claims,  disputes 
and other matters relating to the acceptability of the Work, 
the quantities and classifications of Unit Price Work, the 
interpretation  of  the  requirements  of  the  Contract 
Documents  pertaining  to the performance  of the Work, 
and  Claims  seeking  changes  in  the  Contract  Price  or 
Contract Times will be referred initially to ENGINEER in 
writing,  in accordance  with the provisions  of paragraph 
10.05, with a request for a formal decision. 
 

B.    When functioning as interpreter and judge under 
this paragraph 9.09, ENGINEER will not show partiality to 
OWNER or CONTRACTOR and will not be liable in 
connection with any interpretation or decision rendered in 
good faith in such capacity.  The rendering of a decision 
by  ENGINEER   pursuant   to  this  paragraph   9.09  with 
respect to any such Claim, dispute, or other matter (except 
any which have been waived by the making or acceptance 
of final payment as provided in paragraph 14.07) will be a 
condition precedent to any exercise by OWNER or 
CONTRACTOR of such rights or remedies as either may 
otherwise have under the Contract Documents or by Laws 
or Regula tions in respect of any such Claim, dispute, or 
other matter. 
 
 
*See Supplementary Conditions 
 
9.10  Limitations on ENGINEER’s Authority and 
Responsibilities 
 

A.   Neither  ENGINEER’s  authority  or res ponsibility 
under this Article 9 or under any other provision of the 
Contract Documents nor any decision made by ENGINEER 
in  good  faith  either  to  exercise  or  not  exercise  such 
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authority or responsibility or the undertaking, exercise, or 
performance of any authority or responsibility by 
ENGINEER shall create, impose, or give rise to any duty in 
contract, tort, or otherwise owed by ENGINEER to 
CONTRACTOR,   any  Subcontractor,  any  Supplier,  any 
other individual or entity, or to any surety for or employee 
or agent of any of them. 

 
B.    ENGINEER will not supervise,  direct, control, or 

have  authority  over  or  be  responsible  for 
CONTRACTOR’s  means,  methods,  techniques,  se- 
quences, or procedures of construction, or the safety 
precautions  and  programs  incident  thereto,  or  for  any 
failure of CONTRACTOR to comply with Laws and 
Regulations  applicable  to  the  performance of the Work. 
ENGINEER will not be responsible for CONTRACTOR’s 
failure   to  perform   the  Work  in  accordance  with  the 
Contract Documents. 

 
C.    ENGINEER will not be responsible for the acts or 

omissions of CONTRACTOR or of any Subcontractor, any 
Supplier, or of any other individual or entity performing 
any of the Work. 

 
D.   ENGINEER’s review of the final Application for 

Payment and accompanying documentation and all 
maintenance and operating instructions, schedules, 
guarantees, Bonds, certificates of inspection, tests and 
approvals,  and other documentation  required to be 
delivered by paragraph 14.07.A will only be to determine 
generally that their content complies with the require ments 
of, and in the case of certificates of in spections, tests, and 
approvals  that  the  results  certified  indicate  compliance 
with, the Contract Documents. 

 
E.    The limitations upon authority and responsibility 

set forth in this paragraph 9.10 shall also apply to 
ENGINEER’s    Consultants,    Resident    Project    Repre - 
sentative, and assistants.  See Article 18. 

 
ARTICLE 10 - CHANGES IN THE WORK; CLAIMS 
                                                                        __________ 

 
10.01      Authorized Changes in the Work 

 
A.   Without invalidating the Agreement and without 

notice to any surety, OWNER may, at any time or from 
time to time, order additions, deletions, or revisions in the 
Work  by a Written  Amendment,  a Change  Order,  or a 
Work Change Directive.   Upon receipt of any such 
document,  CONTRACTOR  shall  promptly  proceed  with 
the  Work  involved  which  will  be  performed  under  the 

applicable conditions of the Contract Documents (except 
as otherwise specifically provided). 
 

B.    If  OWNER  and  CONTRACTOR  are  unable  to 
agree on entitlement to, or on the amount or extent, if any, 
of an adjustment in the Contract Price or Contract Times, 
or both,  that  should  be allowed  as a result  of a Work 
Change  Directive,   a  Claim  may  be  made  therefor  as 
provided in paragraph 10.05. 
 
10.02  Unauthorized Changes in the Work 
 

A.   CONTRACTOR   shall   not   be   entitled   to   an 
increase  in  the  Contract  Price  or  an  extension  of  the 
Contract Times with respect to any work performed that is 
not  required  by  the  Contract  Documents  as amended, 
modified, or supplemented as provided in paragraph 3.04, 
except  in  the  case  of  an  emergency  as  provided  in 
paragraph  6.16  or  in  the  case  of  uncovering  Work  as 
provided in paragraph 13.04.B. 
 
10.03  Execution of Change Orders 
 

A. OWNER and CONTRACTOR shall execute 
appropriate  Change  Orders  recommended by ENGI NEER 
(or Written Amendments) covering: 
 

1.  changes   in  the  Work  which  are:  (i) 
ordered    by   OWNER    pursuant    to   paragraph 
10.01.A, (ii) required because of acceptance of 
defective    Work    under    para graph   13.08.A   or 
OWNER’s   correction   of  defective  Work  under 
para graph 13.09, or (iii) agreed to by the parties; 

 
2.       changes    in   the    Contract    Price    or 

Contract Times which are agreed to by the parties, 
including any undisputed sum or amount of time 
for Work actually performed in accordance with a 
Work Change Directive; and 

 
3.  changes    in   the    Contract    Price    or 

Contract  Times  which  embody  the  substance  of 
any   written   decision   rendered   by   ENGINEER 
pursuant to para graph 10.05; provided that, in lieu 
of executing  any  such  Change  Order,  an appeal 
may be taken from any such decision in accordance 
with the provisions of the Contract Documents and 
applicable  Laws and Regula tions, but during any 
such  appeal,  CONTRACTOR  shall  carry  on  the 
Work  and  adhere  to  the  progress  schedule  as 
provided in paragraph 6.18.A . 



GENERAL CONDITIONS 00700-33  

10.04  Notification to Surety 
 

A.   If  notice  of  any  change  affecting  the  general 
scope of the Work or the provisions of the Contract 
Documents (including, but not limited to, Contract Price or 
Contract Times) is required by the provisions of any Bond 
to be given to a surety, the giving of any such notice will 
be CONTRACTOR’s responsibility. The amount of each 
applicable Bond will be adjusted   to reflect the effect of 
any such change. 

 
10.05  Claims and Disputes 

 
A.   Notice:  Written notice stating the general nature 

of each Claim, dispute, or other matter shall be delivered 
by the claimant to ENGINEER and the other party to the 
Contract  promptly  (but in no event  later than 30 days) 
after the start of the event giving rise thereto.   Notice of 
the amount or extent of the Claim, dispute, or other matter 
with supporting data shall be delivered to the ENGINEER 
and the other party to the Contract within 60 days after the 
start of such event (unless ENGINEER allows additional 
time  for  claimant  to submit  additional  or  more  accurate 
data in support of such Claim, dispute, or other matter).  A 
Claim for an adjustment in Contract Price shall be prepared 
in accordance with the provisions of paragraph 12.01.B.  A 
Claim for an adjustment in Contract Time shall be prepared 
in accordance with the provisions of paragraph 12.02.B. 
Each  Claim  shall  be  accompanied  by claimant's  written 
statement   that   the   adjustment   claimed   is  the   entire 
adjustment to which the claimant believes it is entitled as a 
result of said event.  The opposing party shall submit any 
response to ENGINEER and the claimant within 30 days 
after   receipt   of  the  claimant’s   last  submittal   (unless 
ENGINEER allows additional time). 

 
B.    ENGINEER’s Decision:   ENGINEER will render a 

formal decision in writing within 30 days after receipt of 
the last submittal of the claimant or the last submittal of 
the opposing party, if any.  ENGINEER’s written decision 
on such Claim, dispute, or other matter will be final and 
binding upon OWNER and CONTRACTOR unless: 

 
1.       an appeal from ENGINEER’s decision is 

taken within the time limits and in accordance with 
the  dispute  resolution   procedures   set  forth  in 
Article 16; or 

 
2.       if no such dispute resolution pro cedures 

have been set forth in Article 16, a written notice of 
intention to appeal from ENGINEER’s written decision 
is delivered by OWNER or CONTRAC- TOR to the 
other and to ENGINEER within 30 days 

after the date of such decision, and a formal 
proceeding is instituted by the appealing party in a 
forum of competent jurisdiction within 60 days after 
the date of such decision or within 60 days after 
Substantial Completion, whichever is later (unless 
otherwise agreed in writing by OWNER and 
CONTRACTOR),  to  exercise  such  rights  or 
remedies as the appealing party may have with respect 
to such Claim, dispute, or other matter in accordance 
with applicable Laws and Regulations. 

 
C.    If ENGINEER does not render a formal decision in 

writing  within  the  time  stated  in  paragraph  10.05.B,  a 
decision denying the Claim in its entirety shall be deemed 
to  have  been  issued  31  days  after  receipt  of  the  last 
submittal  of    the  claimant  or  the  last  submittal  of  the 
opposing party, if any. 
 

D.   No Claim for an adjustment in Contract Price or 
Contract   Times   (or  Milestones)   will   be  valid   if  not 
submitted in accordance with this paragraph 10.05. 
 
 
ARTICLE 11 - COST OF THE WORK; CASH 
ALLOWANCES; UNIT PRICE WORK 
____________________________________________ 
___ 
 
11.01  Cost of the Work 
 

A.   Costs  Included:    The  term  Cost  of  the  Work 
means the sum of all costs necessarily incurred and paid 
by CONTRACTOR in the proper performance of the Work. 
When the value of any Work covered by a Change Order or 
when a Claim for an adjustment in Contract Price is 
determined on the basis of Cost of the Work, the costs to 
be reimbursed to CONTRACTOR will be only those 
additional or incremental costs required because of the 
change in the Work or because of the event giving rise to 
the Claim.  Except as otherwise may be agreed to in writing 
by OWNER,  such costs shall be in amounts  no higher 
than those prevailing in the locality of the Project, shall 
include only the following items, and shall not include any 
of the costs itemized in para graph 11.01.B. 
 

1.       Payroll costs for employees in the direct 
employ  of CONTRACTOR  in the performance of 
the Work under schedules of job classifications 
agreed  upon  by  OWNER   and  CONTRACTOR. 
Such employees shall include without limitation 
superin tendents,   foremen,   and   other   personnel 
employed full time at the Site.  Payroll costs for 
employees  not  employed  full  time  on  the  Work 
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shall  be  apportioned  on  the  basis  of  their  time 
s pent on the Work.  Payroll costs shall include, but 
not be limited to, salaries and wages plus the cost 
of   fringe   benefits,   which   shall   include   social 
security contributions, unemployment, excise, and 
payroll taxes, workers’ compensation, health and 
retirement  benefits,  bonuses,  sick leave, vacation 
and holiday pay applicable thereto.  The expenses 
of  performing  Work  outside  of  regular  working 
hours, on Saturday, Sunday, or legal holidays, shall 
be included in the above to the extent authorized 
by OWNER. 

 
2.  Cost of all materials and equipment fur- 

nished  and  incorporated  in  the  Work,  including 
costs  of  transportation  and  storage  thereof,  and 
Suppliers’  field  services  required  in  connection 
therewith.   All  cash  discounts  shall  accrue  to 
CONTRACTOR   unless  OWNER  deposits  funds 
with CONTRACTOR with which to make payments, 
in which case the cash discounts  shall accrue to 
OWNER.  All trade dis counts, rebates and refunds 
and  returns  from  sale  of  surplus  materials  and 
equipment    shall  accrue  to  OWNER,  and 
CONTRACTOR shall make provisions so that they 
may be obtained. 

 
3.  Payments made by CONTRACTOR  to 

Subcontractors  for  Work   performed   by 
Subcontractors.  If  required  by  OWNER,  CON- 
TRACTOR   shall   obtain   competitive   bids  from 
subcontractors  acceptable  to OWNER  and CON- 
TRACTOR and shall deliver such bids to OWNER, 
who will then determine, with the advice of ENGI - 
NEER, which bids, if any, will be acceptable.  If any 
subcontract  pro vides that the Subcontractor  is to 
be paid on the basis of Cost of the Work plus a fee, 
the Subcontractor’s Cost of the Work and fee shall 
be  determined   in   the  same  manner   as 
CONTRACTOR’s  Cost  of  the  Work  and  fee  as 
provided in this para graph 11.01. 

 
4.       Costs of special consultants (including 

but  not  limited  to  engineers,  architects,  testing 
labora tories,  surveyors,   attorneys,   and  accoun- 
tants) employed for services specifically related to 
the Work. 

 
5.  Supplemental  costs  including  the 

following: 
 

a.  The   proportion   of   necessary   trans- 
portation,   travel,   and   subsistence   expenses   of 

CONTRACTOR’s employees incurred in dis charge 
of duties connected with the Work. 
 

b.       Cost, including transportation and main - 
tenance,   of   all   materials,   supplies,   equip ment, 
machinery, appliances, office, and temporary facili- 
ties at the Site, and hand tools not owned by the 
workers, which are consumed in the performance of 
the  Work,  and  cost,  less  market  value,  of  such 
items used but not consumed which remain the 
property of CONTRACTOR. 
 

c.               Rentals  of  all  construction  equip - 
ment and machinery, and the parts thereof whether 
rented  from  CONTRACTOR  or  others  in  accor- 
dance with rental agreements approved by OWN- 
ER with the advice of ENGINEER, and the costs of 
transportation, loading, unloading, assembly, 
dismantling, and removal there of.   All such costs 
shall be in accordance with the terms of said rental 
agreements.  The rental of any such equip ment, ma- 
chinery, or parts shall cease when the use thereof is 
no longer necessary for the Work. 
 

d.       Sales, consumer, use, and other similar 
taxes related to the Work, and for which CON- 
TRACTOR is liable, imposed by Laws and Regu- 
lations. 
 

e .      Deposits   lost  for  causes   other   than 
negligence of CONTRACTOR, any Subcontractor, 
or anyone directly or indirectly employed by any of 
them or for whose acts any of them may be liable, 
and royalty payments and fees for permits and 
licenses. 
 

f.      Losses  and  damages  (and  related 
expenses) caused by damage to the Work, not 
compensated by insurance or otherwise, sustained 
by CONTRACTOR in connection with the perfor- 
mance of the Work (except losses and damages 
within  the  deductible  amounts  of  property 
insurance   established   in  accordance   with 
paragraph 5.06.D), provided such losses and damages 
have resulted from causes other than the negligence 
of CONTRACTOR,  any Subcontra ctor, or anyone 
directly or indirectly employed by any of them or for 
whose acts any of them may be liable. Such  losses  
shall  include  settlements  made  with the written 
consent and approval of OWNER.   No such   losses,   
damages,   and   expenses   shall   be included in the 
Cost of the Work for the purpose of determining 
CONTRACTOR’s fee. 
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g.      The cost of utilities, fuel, and sanitary 

facilities at the Site. 
 

h.       Minor expenses such as tele grams, long 
distance telephone calls, telephone service at the Site, 
expressage, and similar petty cash items in connection 
with the Work. 

 
i.        When the Cost of the Work is used to 

determine  the  value  of  a  Change  Order  or  of  a 
Claim, the cost of premiums  for additional Bonds 
and insurance required because of the changes in 
the Work or caused by the event giving rise to the 
Claim. 

 
j. When all the Work is performed on the basis of 

cost-plus, the costs of premiums for all Bonds and 
insurance CONTRACTOR is required by the Contract 
Documents to purchase and maintain. 

 
B.    Costs Excluded: The term Cost of the Work shall 

not include any of the following items: 
 

1.       Payroll costs and other compensation of 
CONTRACTOR’s   officers,  executives,  principals 
(of partnerships and sole proprietorships), general 
managers, engineers, architects, estimators, attor- 
neys, auditors, accountants, purchasing and con- 
tracting agents, expedit ers, timekeepers, clerks, and 
other personnel employed by CONTRACTOR, 
whether at the Site or in CONTRACTOR’s principal 
or branch office for general  administration  of the 
Work and not specifically included in the agreed 
upon schedule of job classifications referred to in 
paragraph 11.01.A.1 or specifically covered by 
paragraph  11.01.A.4,  all of which are to be 
considered administrative costs covered by the 
CONTRACTOR’s fee. 

 
2.       Expenses of CONTRACTOR’s  principal 

and branch offices other than CONTRACTOR’s 
office at the Site. 

 
3.      Any part of CONTRACTOR’s capital 

expenses, including interest on CONTRACTOR’s 
capital employed for the Work and charges against 
CONTRACTOR for delinquent payments. 

 
4.      Costs due to the negligence of CON- 

TRACTOR, any Subcontractor, or anyone directly 
or indirectly employed by any of them or for whose 
acts any of them may be liable, including but not 

limited   to,   the   correction   of   defective   Work, 
disposal  of  materials  or  equipment  wrongly 
supplied,  and  making  good  any  damage  to 
property. 

 
5.       Other   overhead   or   general   expense 

costs of any kind and the costs of any item not 
specifically  and expressly  included  in paragraphs 
11.01.A and 11.01.B. 

 
C.  CONTRACTOR’s Fee:  When all the Work is 

performed on the basis of cost-plus, CONTRACTOR’s fee 
shall be determined as set forth in the Agreement.  When 
the value  of any Work  covered  by a Change  Order  or 
when a Claim for an adjustment in Contract Price is 
determined on the basis of Cost of the Work, 
CONTRACTOR’s fee shall be determined as set forth in 
paragraph 12.01.C. 
 

D.   Documentation:     Whenever   the  Cost  of  the 
Work for any purpose is to be determined pursuant to 
paragraphs 11.01.A and 11.01.B, CONTRACTOR will 
establish and maintain re cords thereof in accordance with 
generally accepted accounting practices and submit in a form 
acceptable to ENGI NEER an itemized cost breakdown 
together with supporting data. 
 
11.02  Cash Allowances 
 

A.   It is understood that CONTRACTOR has in clud- 
ed in the Contract Price all allowances so named in the 
Contract Documents and shall cause the Work so covered 
to be  performed for such sums as may be acceptable to 
OWNER and ENGINEER.  CONTRACTOR agrees that: 
 

1.       the allowances include the cost to CON- 
TRACTOR (less any applicable trade discounts) of 
materials and equipment required by the allowanc- 
es to be delivered  at the Site, and all applicable 
taxes; and 

 
2.       CONTRACTOR’s   costs  for  unloading 

and handling on the Site, labor, installation costs, 
overhead, profit, and other expenses contemplated 
for  the  allowances  have  been  included  in  the 
Contract Price and not in the allowances, and no 
demand for additional payment on account of any 
of the foregoing will be valid. 

 
B.    Prior  to  final  payment,  an  appropriate  Change 

Order will be issued as recommended by ENGINEER to 
reflect actual amounts due CONTRACTOR on account of 
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Work covered by allowances, and the Contract Price shall 
be corres pondingly adjusted. 

 
11.03  Unit Price Work 

 
A.   Where the Contract Documents provide that all 

or part of the Work is to be Unit Price Work, initially the 
Contract Price will be deemed to include for all Unit Price 
Work  an  amount equal to the sum of the unit price for 
each separately identified item of Unit Price Work times 
the estimated quantity of each item as indicated in the 
Agreement.    The  estimated  quantities  of items  of Unit 
Price  Work  are  not  guaranteed  and  are  solely for the 
purpose of comparison of Bids and determining an initial 
Contract  Price.    Determinations  of the actual  quantities 
and classifications of Unit Price Work performed by 
CONTRACTOR will be made by ENGINEER subject to the 
provisions of paragraph 9.08. 

 
B.    Each  unit  price  will  be  deemed  to  include  an 

amount considered by CONTRACTOR to be adequate to 
cover CONTRACTOR’s overhead and profit for each 
separately identified item. 

 
C.    OWNER or CONTRACTOR may make a Claim for 

an adjustment in the Contract Price in accordance with 
paragraph 10.05 if: 

 
1.       the quantity  of any item of Unit Price 

Work performed by CONTRACTOR differs mate- 
rially and significantly from the estimated quantity 
of such item indicated in the Agreement; and 

 
2.       there  is  no  corresponding  adjustment 

with respect any other item of Work; and 
 

3.  if CONTRACTOR believes that 
CONTRACTOR  is entitled  to an increase  in 
Contract Price as a result of having incurred addi- 
tional expense or OWNER believes that OWNER is 
entitled  to  a  decreas e in Contract  Price and the 
parties are unable to agree as to the amount of any 
such increase or decrease. 

ARTICLE 12 - CHANGE OF CONTRACT PRICE; 
CHANGE OF CONTRACT TIMES 
____________________________________________ 
___ 
 
12.01*  Change of Contract Price 
 

A.  The Contract Price may only be changed by a 
Change Order or by a Written Amendment.  Any Claim for 
an  adjustment  in the  Contract  Price  shall   be based  on 
written notice submitted by the party making the Claim to 
the ENGINEER and the other party to the Contract in 
accordance with the provisions of para graph 10.05. 
 

B.*  The  value  of any  Work  covered  by a Change 
Order or of any Claim for an adjustment in the Contract 
Price will be determined as follows: 
 

1.       where the Work involved is covered by 
unit prices contained in the Contract Documents, 
by application of such unit prices to the quantities 
of the items involved (subject to the provisions of 
para graph 11.03 ); or 

 
2.       where the Work involved is not covered 

by  unit  prices  contained  in  the  Contract 
Documents, by a mutually agreed lump sum (which 
may include an allowance for overhead and profit 
not   necessarily   in   accordance   with   paragraph 
12.01.C.2); or 

 
3.       where the Work involved is not covered 

by  unit  prices  contained  in  the  Contract 
Documents and agreement to a lump sum is not 
reached under para graph 12.01.B.2, on the basis of 
the Cost of the Work (determined as provided in 
paragraph 11.01) plus a CONTRACTOR’s fee for 
overhead  and  profit  (determined  as  provided  in 
para graph 12.01.C). 

 
C.    CONTRACTOR’s Fee: The CONTRACTOR’s fee 

for overhead and profit shall be determined as follows: 
 

1.  a mutually acceptable fixed fee; or 
 

2.       if a fixed fee is not agreed upon, then a 
fee based on the following percentages of the various 
portions of the Cost of the Work: 

 
a.  for  costs  incurred  under  para graphs 

11.01.A.1 and 11.01.A.2, the CONTRACTOR’s 
fee shall be 15 percent; 
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b.  for  costs  incurred  under  para graph 
11.01.A.3,  the  CONTRACTOR’s  fee  shall  be 
five percent; 

 
c.     where  one  or  more  tiers  of  subcon- 

tracts are on the basis of Cost of the Work plus 
a fee and no fixed fee is agreed upon, the intent of 
paragraph 12.01.C.2.a is that the Subcon- tractor 
who actually performs   the Work, at whatever tier, 
will be paid a fee of 15 percent of the   costs   
incurred   by   such   Subcontractor under 
paragraphs 11.01.A.1 and 11.01.A.2 and that any 
higher tier Subcontractor and CON- TRACTOR  
will  each  be  paid  a  fee  of  five percent of the 
amount paid to the next lower tier Subcontractor; 

 
*See Supplementary Conditions 

 

 
 

d.    no fee shall be payable on the basis of 
costs   itemized   under   para graphs   11.01.A.4, 
11.01.A.5, and 11.01.B; 

 
e.     the amount of credit to be allowed by 

CONTRACTOR to OWNER for any change 
which results in a net decrease in cost will be 
the amount of the actual net decrease in cost 
plus a deduction in CONTRACTOR’s fee by an 
amount equal to five percent of such net 
decrease; and 

 
f.  when both addit ions and credits are in - 

volved in any one change, the adjustment in 
CONTRACTOR’s fee shall be computed on the 
basis  of  the  net  change  in  accordance  with 
para graphs   12.01.C.2.a    through    12.01.C.2.e, 
inclu sive. 

 
12.02  Change of Contract Times 

 
A.   The Contract Times (or Milestones) may only be 

changed by a Change Order or by a Written Amendment. 
Any Claim for an adjustment in the Contract Times (or 
Milestones) shall be based on written notice submitted by 
the party making the claim to the ENGI NEER and the other 
party to the Contract in accordance with the provisions of 
paragraph 10.05. 

 
B. Any adjustment of the Contract Times (or 

Milestones) covered by a Change Order or of any Claim 
for an adjustment  in the Contra ct Times (or Milestones) 

will be determined  in accordance  with the provisions of 
this Article 12. 
 
12.03  Delays Beyond CONTRACTOR’s Control 
 

A. Where  CONTRACTOR  is  prevented  from 
completing  any  part  of  the  Work  within  the  Contract 
Times (or Milestones) due to delay beyond the control of 
CONTRACTOR,  the Contract Times (or Milestones) will 
be extended in an amount equal to the time lost due to 
such delay if a Claim is made therefor as provided in 
paragraph 12.02.A.  Delays beyond the control of CON- 
TRACTOR shall include, but not be limited to, acts or neglect 
by OWNER, acts or neglect of utility owners or other 
contractors performing other work as contemplated by 
Article 7, fires, floods, epidemics, abnormal weather 
conditions, or acts of God. 
 
12.04  Delays Within CONTRACTOR’s Control 
 

A.  The Contract Times (or Milestones) will not be 
extended due to delays within the control of CONTRACTOR.    
Delays attributable to and within the control of a 
Subcontractor or Supplier shall be deemed to be delays 
within the control of CONTRACTOR. 
 
12.05  Delays Beyond OWNER’s and CONTRACTOR’s 
Control 
 

A. Where  CONTRACTOR  is  prevented  from 
completing  any  part  of  the  Work  within  the  Contract 
Times (or Milestones) due to delay beyond the control of 
both OWNER and CONTRACTOR, an extension of the 
Contract Times (or Milestones) in an amount equal to the 
time lost due to such delay shall be CONTRACTOR’s sole 
and exclusive remedy for such delay. 
 
12.06  Delay Damages 
 

A.   In no event shall OWNER or ENGINEER be liable 
to CONTRACTOR,  any  Subcontractor,  any  Supplier, or 
any other person or  organization, or to any surety for or 
employee or agent of any of them, for damages arising out 
of or resulting from: 
 

1.       delays caused by or within the control 
of CONTRACTOR; or 

 
2.       delays   beyond   the   control   of   both 

OWNER and CONTRACTOR including but not 
limited to fires, floods, epidemics, abnormal weather 
conditions, acts of God, or acts or neglect by utility 



GENERAL CONDITIONS 00700-38  

owners or other contractors performing other work 
as contemplated by Article 7. 

 
B.    Nothing in this paragraph 12.06 bars a change in 

Contract Price pursuant to this Article 12 to compensate 
CONTRACTOR due to delay, interference, or disruption 
directly attributable to actions or inactions of OWNER or 
anyone for whom OWNER is responsible. 

 
 

ARTICLE 13 - TESTS AND INSPECTIONS; 
CORRECTION, REMOVAL OR ACCEPTANCE OF 
DEFECTIVE WORK 
____________________________________________ 
___ 

 
13.01  Notice of Defects 

 
A.  Prompt notice of  all defective Work of which 

OWNER or ENGINEER has actual knowledge will be given 
to CONTRACTOR.   All defective Work may be rejected, 
corrected, or accepted as provided in this Article 13. 

 
13.02*  Access to Work 

 
A.   OWNER,  ENGINEER, ENGINEER’s Consultants, 

other  representatives  and  personnel  of  OWNER, 
independent    testing    laboratories,    and    govern mental 
agencies with jurisdictional  interests will have access to 
the Site and the Work at reasonable times for their obser- 
vation, inspecting, and testing.  CONTRACTOR shall 
provide them proper and safe conditions for such access 
and   advise    them   of   CONTRACTOR’s    Site   safety 
procedures   and   programs   so  that   they   may   comply 
therewith as applicable. 

 
13.03*  Tests and Inspections 

 
A.   CONTRACTOR   shall   give   ENGINEER   timely 

notice  of  readiness  of  the  Work  for  all  required 
inspections, tests, or approvals and shall cooperate with 
inspection and testing personnel to facilitate required 
inspections or tes ts. 

 
B.*  OWNER shall employ and pay for the services of an  

independent  testing  laboratory  to  perform  all inspections, 
tests, or approvals required by the Contract Documents 
except: 

 
1.  for   inspections,   tests,   or   approvals 

covered by paragraphs 13.03.C and 13.03.D below; 

2.       that costs incurred  in connection  with 
tests or inspections  conducted  pursuant  to para - 
graph 13.04.B   shall be paid as provided  in said 
para graph 13.04.B; and 

 
3.  as otherwise specifically provided in the 

Contract Documents. 
 

C.    If Laws or Regulations of any public body having 
jurisdiction require any Work (or part thereof) specifically 
to be inspected,  tested, or approved by an employee or 
other representative of such public body, CONTRACTOR 
shall   assume    full   responsibility    for   arra nging   and 
obtaining  such  inspections,  tests, or approvals,  pay all 
costs in connection therewith, and furnish ENGINEER the 
required certificates of inspection or approval. 
 

D.  CONTRACTOR   shall   be   responsible   for 
arranging and obtaining and shall pay all costs in connec- 
tion with any inspections, tests, or approvals required for 
OWNER’s and ENGINEER’s acceptance of materials or 
equipment to be incorporated in the Work; or acceptance 
of materials, mix designs, or equipment submitted for 
approval  prio r to CONTRACTOR’s  purchase thereof for 
incorporation in the Work.  Such inspections, tests, or 
approvals shall be performed by organizations acceptable 
to OWNER and ENGINEER. 
 

E.    If any Work (or the work of others) that is to be 
inspected, tested, or approved is covered by CONTRAC- 
TOR without written concurrence of ENGI NEER, it must, if 
requested by ENGINEER, be uncovered for observation. 
 

F.  Uncovering   Work   as   provided   in   paragraph 
13.03.E shall be at CONTRACTOR’s expense unless CON- 
TRACTOR has given ENGINEER timely notice of 
CONTRACTOR’s  intention to cover the same and ENGI - 
NEER   has  not  acted   with  reasonable   promptness  in 
response to such notice. 
 
13.04      Uncovering Work 
 

A.  If any Work is covered contrary to the written 
request of ENGINEER, it must, if requested by ENGI NEER, 
be uncovered for ENGINEER’s observation and replaced 
at CONTRACTOR’s expense. 
 

B.    If ENGINEER considers it necessary or advisable 
that covered Work be observed by ENGI NEER or inspect- 
ed  or  tested by others, CONTRACTOR, at ENGINEER’s 
request,  shall  uncover,  expose,  or  otherwise  make 
available for observation, inspection, or testing as 
ENGINEER  may  require,  that  portion  of  the  Work  in 
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question,  furnishing  all  neces sary  labor,  material,  and 
equipment.   If it is found that such Work is defective, 
CONTRACTOR shall pay all Claims, costs, losses, and 
damages (including but not limited to all fees and charges 
of  engineers,  architects,  attorneys,  and  other professionals 
and all court or arbitration or other dispute resolution costs) 
arising out of or relating to such uncovering,  exposure,  
observation,  inspection,  and testing, and of satisfactory 
replacement or reconstruction (including   but   not   limited   
to  all   costs   of   repair   or replacement of work of  others); 
and OWNER shall be entitled to an appropriate decrease in 
the Contract Price.  If the parties are unable to agree as to the 
amount thereof, OWNER   may  make  a  Claim  therefor   
as  provided   in paragraph 10.05. If, however, such Work 
is not found to be defective, CONTRACTOR shall be 
allowed an increase in the Contract Price or an extension of 
the Contract Times (or Milestones), or both, directly 
attributable to such uncovering, exposure, observation, 
inspection, testing, replacement, and reconstruction.   If the 
parties are unable to  agree  as  to  the  amount  or  extent  
thereof, CONTRACTOR may make a Claim therefor as 
provided in paragraph 10.05. 

 
 

*See Supplementary Conditions 
 

13.05      OWNER May Stop the Work 
 

A.   If the  Work is defective, or CONTRACTOR fails 
to supply sufficient skilled workers or suitable materials or 
equipment, or fails to perform the Work in such a way that 
the completed  Work  will conform  to the Contract 
Documents,  OWNER  may order CONTRACTOR  to stop 
the Work, or any portion thereof, until the cause for such 
order has been elimi nated; however, this right of OWNER 
to stop the Work shall not give rise to any duty on the 
part of OWNER to exercise this right for the benefit of 
CONTRACTOR,   any  Subcontractor,  any  Supplier,  any 
other individual or entity, or any surety for, or employee or 
agent of any of them. 

13.06      Correction or Removal of Defective Work 
 

A.   CONTRACTOR  shall correct all defective Work, 
whether or not fabricated, installed, or completed, or, if the 
Work has been rejected by ENGI NEER, remove it from the 
Project  and replace  it with Work  that is not defective. 
CONTRACTOR  shall  pay all Claims,  costs,  losses,  and 
damages (including but not limited to all fees and charges 
of  engineers,  architects,  attorneys,  and  other 
professionals and all court or arbitration or other dispute 
resolution   costs)   arising   out   of  or  relating   to  such 
correction or removal (including but not limited to all costs 
of repair or replacement of work of others). 
 
13.07      Correction Period 
 

A.  If within one year after the date of Substantial 
Completion or such longer period of time as may be 
prescribed by Laws or Regula tions or by the t erms of any 
applicable  special  guarantee  re quired  by  the  Contract 
Documents or by any specific provision of the Contract 
Documents, any Work is found to be defective, or if the 
repair of any damages to the land or areas made available 
for  CONTRACTOR’s  use  by  OWNER  or  permitted  by 
Laws  and  Regulations   as  contemplated   in  paragraph 
6.11.A is found to be defective, CONTRACTOR shall 
promptly, without cost to OWNER and in accordance with 
OWNER’s  written  instructions:  (i) repair such defective 
land or areas, or (ii) correct such defective Work or, if the 
defective Work has been rejected by OWNER, remove it 
from the Project and replace it with Work that is not 
defective, and (iii) satisfactorily correct or repair or remove 
and  replace  any  damage  to  other  Work, to the work of 
others  or  other  land  or  areas  resulting  there from.   If 
CONTRACTOR does not promptly comply with the terms 
of  such  instructions,  or  in  an  emergency  where  delay 
would cause serious risk of loss or damage, OWNER may 
have the defective Work corrected or repaired or may have 
the rejected Work re moved and replaced, and all Claims, 
costs, losses, and damages (including but not limited to all 
fees and charges of engineers, architects, attorneys, and 
other professionals and all court or arbitration or other 
dispute resolution costs) arising out of or relating to such 
correction or repair or such removal and replacement 
(including but not limited to all costs of repair or replace- 
ment of work of others) will be paid by CONTRACTOR. 
 

B.    In special circumstances  where a particular item 
of equipment is placed in continuous service before 
Substantial  Completion  of  all  the  Work,  the  correction 
period for that item may start to run from an earlier date if 
so pro vided in the Specifications  or by Written Amend- 
ment. 
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C.    Where  defective  Work  (and  damage  to  other 

Work resulting therefrom) has been corrected or removed 
and  replaced  under  this  para graph 13.07, the correction 
period  hereunder  with  respect  to  such  Work  will  be 
extended for an additional period of one year after such 
correction    or    removal    and    re placement    has   been 
satisfactorily completed. 

 
D.  CONTRACTOR’s    obligations    under    this 

paragraph 13.07 are in addition to any other obligation or 
warranty.  The provisions of this paragraph 13.07 shall not 
be  construed  as  a  substitute  for  or  a  waiver  of  the 
provisions   of  any  applicable   statute   of  limitation   or 
repose. 

 
13.08  Acceptance of Defective Work 

 
A.   If, instead of requiring correction or removal and 

replacement  of  defective  Work,  OWNER  (and,  prior  to 
ENGINEER’s  recommendation  of  final payment, 
ENGINEER)  prefers  to  accept  it,  OWNER may do so. 
CONTRACTOR  shall  pay all Claims,  costs,  losses,  and 
damages (including but not limited to all fees and charges 
of  engineers,   architects,  attorneys,  and  other 
professionals and all court or arbitration or other dispute 
resolution costs) attributable to OWNER’s evaluation of 
and determination  to accept such defective  Work (such 
costs to be approved by ENGINEER as to reasonableness) 
and the diminished  value of the Work to the extent not 
otherwise   paid   by   CONTRACTOR   pursuant   to   this 
sentence.  If   any   such   acceptance   occurs   prior   to 
ENGINEER’s recommendation of final payment, a Change 
Order will be issued incorporating the necessary revisions 
in the Contract Documents with respect to the Work, and 
OWNER shall be entitled to an appropriate decrease in the 
Contract Price, reflecting the diminished value of Work so 
accepted.    If  the  parties  are  unable  to  agree  as  to  the 
amount  thereof,  OWNER  may make a Claim therefor  as 
provided  in paragraph  10.05.   If the  acceptance  occurs 
after such recommendation, an appropriate amount will be 
paid by CONTRACTOR to OWNER. 

 
13.09  OWNER May Correct Defective Work 

 
A.   If CONTRACTOR  fails within a reasonable time 

after written notice from ENGI NEER to correct defective 
Work or to remove and replace rejected Work as required 
by ENGINEER in accordance with para graph 13.06.A, or if 
CONTRACTOR fails to perform the Work in accordance with 
the Contract Documents, or if CONTRACTOR fails to 
comply  with  any  other  provision  of  the  Contract 
Documents, OWNER may, after seven days written notice 

to   CONTRACTOR,    correct   and   remedy    any   such 
deficiency. 
 

B.   In exercising the rights and remedies under this 
paragraph, OWNER shall proceed expeditiously.    In 
connection with such corrective and remedial action, 
OWNER may exclude CONTRACTOR from all or part of 
the Site, take possession of all or part of the Work and 
suspend CONTRACTOR’s services related thereto, take 
posses sion  of  CONTRACTOR’s  tools,  appliances,  con- 
struction equipment and machinery at the Site, and incor- 
porate in the Work all materials and equipment stored at 
the  Site  or for  which OWNER has paid CONTRACTOR 
but  which  are  stored  elsewhere.    CONTRACTOR  shall 
allow OWNER, OWNER’s representatives, agents and 
employees, OWNER’s other contractors, and ENGI NEER 
and ENGINEER’s Consultants access to the Site to enable 
OWNER to exercise the rights and remedies under this 
paragraph. 
 

C.    All Claims, costs, losses, and damages (including 
but  not  limited  to  all  fees  and  charges  of  engineers, 
architects, attorneys, and other professionals and all court 
or arbitration or other dispute resolution costs) incurred or 
sustained   by   OWNER   in   exercising   the   rights   and 
remedies  under  this  paragraph   13.09  will  be  charged 
against   CONTRACTOR,   and  a  Change  Order  will  be 
issued   incorporating   the   necessary   revisions   in   the 
Contract   Documents   with   respect   to  the  Work;  and 
OWNER shall be entitled to an appropriate decrease in the 
Contract Price.  If the parties are unable to agree as to the 
amount  of  the  adjustment,  OWNER  may  make  a  Claim 
therefor  as  provided  in  paragraph  10.05.    Such  claims, 
costs, losses and damages will include but not be limited 
to all costs  of repair,  or replacement  of work  of others 
destroyed or damaged by correction, removal, or replace- 
ment of CONTRACTOR’s defective Work. 
 

D.   CONTRACTOR shall not be allowed an extension 
of  the  Contract  Times  (or  Milestones)  because  of  any 
delay in the performance of the Work attributable to the 
exercise  by  OWNER  of  OWNER’s  rights  and  remedies 
under this paragraph 13.09. 
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ARTICLE 14 - PAYMENTS TO CONTRACTOR AND 
COMPLETION 
____________________________________________ 
___ 

 
14.01  Schedule of Values 

 
A.   The schedule of values established as provid ed 

in paragraph 2.07.A will serve as the basis for progress 
payments and will be incorporated into a form of Applica- 
tion  for  Payment  acceptable  to  ENGI NEER.   Progress 
payments on account of Unit Price Work will be based on 
the number of units completed. 

 
14.02  Progress Payments 

 
A.* Applications for Payments 

 
1.  At least 20 days before the date estab- 

lished  for each  progress  payment  (but  not more 
often  than  once  a month),  CONTRACTOR  shall 
submit to ENGINEER for review an Application for 
Payment filled out and signed by CONTRACTOR 
covering the Work completed as of the date of the 
Application and accompanied by such supporting 
documentation   as  is  required   by  the  Contract 
Documents.   If payment is requested on the basis 
of materials and equipment not incorporated in the 
Work but delivered and suitably stored at the Site 
or  at  another  location  agreed  to  in  writing,  the 
Application for Payment shall also be accompanied 
by a bill of sale, invoice, or other documentation 
warranting that OWNER has received the materials 
and  equip ment  free  and  clear  of  all  Liens  and 
evidence  that  the  materials  and  equipment  are 
covered by appropriate property insurance or other 
arrangements to protect OWNER’s interest therein, 
all of which must be satisfactory to OWNER. 

 
2.       Beginning with the second Applic ation 

for Payment, each Application shall include an 
affidavit  of  CONTRACTOR  stating  that  all 
previous progress payments received on account 
of the Work have been applied on account to 
discharge CONTRACTOR’s legitimate obligations 
associated with prior Applications for Payment. 

 
3.       The amount of retainage with respect to 

pro -gress  payments  will  be  as  stipulated  in  the 
Agreement. 

 
*See Supplementary Conditions 

B.    Review of Applications 
 

1.       ENGINEER  will,  within  10  days  after 
receipt  of  each  Application  fo r Payment,  either 
indicate in writing a recommendation  of payment 
and present the Application to OWNER or return 
the Application to CONTRACTOR indicating in 
writing ENGINEER’s reasons for refusing to 
recommend payment.   In the latter case, CON- 
TRACTOR  may  make  the  necessary  corrections 
and resubmit the Application. 

 
2.     ENGINEER’s recommendation of any 

payment requested in an Application for Payment will 
constitute a representation by ENGINEER to 
OWNER, based on ENGINEER’s  observations on 
the  Site  of  the executed Work as an experienced 
and qualified design professional and on 
ENGINEER's review of the Application for Payment 
and the accompanying data and schedules, that to 
the best  of ENGINEER’s  knowledge,  information 
and belief: 

 
a. the  Work  has  progressed  to the point 

indicated; 
 

b. the quality of the Work is generally in 
accordance with the Contract Documents (sub- 
ject to an evaluation of the Work as a function- 
ing whole prior to or upon Substantial Comple 
tion,  to  the  results  of  any  subsequent  tests 
called for in the Contract Documents, to a final 
determination  of quantities  and classifications 
for Unit Price Work under paragraph 9.08, and 
to   any   other   qualifications   stated   in   the 
recommendation); and 

 
c. the       conditions        precedent       to 

CONTRACTOR’s being entitled to such pay- 
ment appear to have been fulfilled in so far as it 
is ENGINEER’s responsibility to observe the 
Work. 

 
3.        By recommending any such payment 

ENGINEER will not thereby be deemed to have 
represented that: (i) inspections made to check the 
quality or the quantity of the Work as it has been 
performed have been exhaustive, extended to every 
aspect  of the Work  in progress,  or involved  de- 
tailed inspections of the Work beyond the 
responsibilities specifically as signed to ENGINEER 
in the Contract  Documents; or (ii) that there may 
not be other matters or issues between the parties 
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that might entitle CONTRACTOR to be paid 
additionally  by OWNER or entitle OWNER to 
withhold payment to CONTRACTOR. 

 
4.  Neither ENGINEER’s review of 

CONTRACTOR’s Work for the purposes of recom- 
mending payments nor ENGINEER’s recommenda- 
tion of any payment, including final payment, will 
impose responsibility on ENGINEER to supervise, 
direct, or control the Work or for the means, meth- 
ods, techniques, sequences, or procedures of 
construction,  or  the  safety  precautions  and  pro - 
grams incident thereto, or for  CONTRACTOR’s 
failure to comply with Laws and Regulations 
applicable to CONTRACTOR’s performance of the 
Work. Additionally, said review or recommendation 
will  not  impose  responsibility  on  ENGI NEER to 
make any examination to ascertain how or for what 
purposes  CONTRACTOR  has  used  the  moneys 
paid  on  account   of  the  Contract   Price,  or  to 
determine that title to any of the Work, materials, or 
equipment has passed to OWNER free and clear of 
any Liens. 

 
5.       ENGINEER  may  refuse  to  recommend 

the whole or any part of any payment if, in 
ENGINEER’s opinion, it would be incorrect to make 
the representations to OWNER referred to in para - 
graph 14.02.B.2.   ENGINEER may also refuse to 
recommend any such payment or, because of 
subsequently discovered evidence or the results of 
subsequent inspections or tests, revise or revoke 
any such payment recommendation  previously 
made,  to  such  extent  as  may  be  neces sary in 
ENGINEER’s opinion to protect OWNER from loss 
because: 

 
a. the  Work  is  defective,  or  completed 

Work has been damaged, requiring correction 
or replacement; 

 
b. the Contract Price has been re duced by 

Written Amendment or Change Orders; 
 

c. OWNER has  been required to correct 
defective  Work  or  complete  Work  in  accor- 
dance with paragraph 13.09; or 

 
d. ENGINEER has actual knowledge of the 

occurrence of any of the events enumerated in 
para graph 15.02.A. 

 
C.    Payment Becomes Due 

 

 
1.      Ten days after presentation  of the 

Application for Payment to OWNER with 
ENGINEER’s recommendation, the amount recom- 
mended will (subject to the provisions of paragraph 
14.02.D) become due, and when due will be paid by 
OWNER to CONTRACTOR. 

D.   Reduction in Payment 

1.       OWNER may refuse to make payment of 
the   full   amount   recommended   by   ENGI NEER 
because: 

 
a. claims have been made against OWNER 

on  account  of  CONTRACTOR’s  performance 
or furnishing of the Work; 

 
b. Liens have been filed in connection with 

the Work, except  where CONTRACTOR has 
delivered a specific Bond satisfactory to OWN- 
ER to secure the satisfaction and discharge of 
such Liens; 

 
c. there are other items entitling  OWNER 

to a set-off against the amount recommended; 
or 

 
d. OWNER  has  actual  knowledge  of  the 

occurrence of any of the events enumerated in 
para graphs  14.02.B.5.a  through  14.02.B.5.c  or 
para graph 15.02.A. 

 
2.       If OWNER refuses to make payment of 

the full amount recommended by ENGINEER, 
OWNER must give CONTRACTOR immediate written 
notice (with a  copy to ENGI NEER) stating the 
reasons for such action and promptly pay 
CONTRACTOR any amount remaining after 
deduction  of the amount  so withheld.    OWNER 
shall promptly pay CONTRACTOR the amount so 
withheld, or any adjustment thereto agreed to by 
OWNER and CONTRACTOR, when CONTRAC- 
TOR corrects to OWNER’s satisfaction the reasons 
for such action. 

 
3.      If it is subsequently determined that 

OWNER’s refusal of payment was not justified, the 
amount wrongfully withheld shall be treated as an 
amount due as determined by paragraph 14.02.C.1. 
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14.03  CONTRACTOR’s Warranty of Title 
 

A.   CONTRACTOR   warrants  and  guarantees  that 
title to all Work, materials, and equipment covered by any 
Application  for  Payment,  whether  incorporated  in  the 
Project or not, will pass to OWNER no later than the time 
of payment free and clear of all Liens. 

 
14.04  Substantial Completion 

 
A.   When CONTRACTOR considers the entire Work 

ready  for  its  intended  use  CONTRACTOR  shall notify 
OWNER and ENGINEER in writing that the entire Work is 
substantially complete (except for items specifically listed 
by   CONTRACTOR   as   incomplete)   and   request   that 
ENGINEER issue a certificate of Substantial Completion. 
Promptly thereafter, OWNER, CONTRACTOR, and ENGI- 
NEER shall make an inspection of the Work to determine 
the status of completion.  If ENGINEER does not consider 
the Work substantially  complete,  ENGINEER  will notify 
CONTRACTOR in writing giving the reasons therefor.  If 
ENGINEER  considers  the  Work  substantially  complete, 
ENGINEER will prepare and deliver to OWNER a tentative 
certificate  of Substantial  Completion  which shall fix the 
date of Substantial Completion.  There shall be attached to 
the certificate  a tentative list of items to be completed or 
corrected before final payment.  OWNER shall have seven 
days after receipt of the tentative certificate during which 
to  make   written   objection   to  ENGINEER   as  to  any 
provisions  of  the  certificate  or  attached  lis t.   If, after 
considering  such objections,  ENGINEER  concludes  that 
the  Work  is  not  substantially complete, ENGINEER will 
within 14 days after submission of the tentative certificate 
to OWNER notify CONTRACTOR in writing, stating the 
reasons  therefor.  If,  after  consideration  of  OWNER’s 
objections,  ENGINEER  considers the Work substantially 
complete, ENGINEER will within said 14 days execute and 
deliver   to   OWNER   and   CONTRACTOR   a  definitive 
certificate   of   Substantial   Comple tion  (with   a  revised 
tentative  list  of  items  to  be  completed  or  corrected) 
reflecting  such  changes  from  the tentative certificate as 
ENGINEER  believes  justified  after  consideration  of any 
objections from OWNER.   At the time of delivery of the 
tentative certificate of Substantial  Completion ENGINEER 
will  deliver  to  OWNER  and  CONTRACTOR  a written 
recommendation as to division of responsibilities pending 
final payment between OWNER and CONTRACTOR with 
respect to security,  operation,  safety, and protection  of 
the  Work,  maintenance,  heat,  utilities,  insurance,  and 
warranties    and   guarantees.   Unless    OWNER    and 
CONTRACTOR agree otherwise in writing and so inform 
ENGINEER  in writing  prior to ENGINEER’s  issuing  the 
definitive  certificate  of  Substantial  Comple tion, 

ENGINEER’s aforesaid recommendation will be binding on 
OWNER and CONTRACTOR until final payment. 
 

B. OWNER shall have the right to exclude 
CONTRACTOR from the Site after the date of Substantial 
Completion, but OWNER shall allow CONTRACTOR 
reasonable access to complete or correct items on the 
tentative list. 
 
14.05  Partial Utilization 
 

A.  Use by OWNER at OWNER’s option of any 
substantially completed part of the Work which has 
specifically been identified in the Contract Documents, or 
which OWNER, ENGINEER, and CONTRACTOR agree 
constitutes a separately functioning and usable part of the 
Work  that  can  be  used  by  OWNER  for  its  intended 
purpose without significant interference with 
CONTRACTOR’s performance of the remainder of the 
Work, may be accomplished prior to Substantial Com- 
pletion of all the Work subject to the following conditions. 
 

1.  OWNER at any time may request CON- 
TRACTOR in writing to permit OWNER to use any 
such part of the Work which OWNER believes to 
be  ready  for  its  intended  use  and  substantially 
complete.  If CONTRACTOR agrees that such part 
of   the   Work   is   substantially   complete,   CON- 
TRACTOR will certify to OWNER and ENGINEER 
that   such   part   of   the   Work   is   substantially 
complete   and   request   ENGI NEER   to   issue   a 
certificate of Substantial Completion for that part of 
the Work.  CONTRACTOR at any time may notify 
OWNER   and  ENGINEER  in  writing  that 
CONTRACTOR  considers  any  such  part  of  the 
Work ready for its intended use and substantially 
complete and request ENGINEER to issue a certifi- 
cate of Substantial Completion for that part of the 
Work.   Within a reasonable time after either such 
request, OWNER, CONTRACTOR, and ENGINEER 
shall make an inspection of that part of the Work to 
determine its status of completion.   If ENGINEER 
does not consider that part of the Work to be sub- 
stantially complete, ENGINEER will notify OWNER 
and CONTRACTOR  in writing giving the reasons 
there for.   If ENGINEER considers that part of the 
Work to be substantially complete, the provisions 
of paragraph 14.04 will apply with respect to certifi- 
cation of Substantial Completion of that part of the 
Work and the division of responsibility in respect 
thereof and access thereto. 
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2.       No occupancy or separate operation of 
part  of  the  Work  may  occur  prior to compliance 
with the requirements of paragraph 5.10 regarding 
property insurance. 

 
14.06  Final Inspection 

 
A.   Upon  written  notice  from  CONTRACTOR  that 

the entire Work or an agreed portion thereof is complete, 
ENGINEER will promptly make a final inspection with 
OWNER and CONTRACTOR and will notify CON- 
TRACTOR in writing of all particulars in which this 
inspection  reveals  that the Work is incomplete  or 
defective.   CONTRACTOR shall immediately take such 
measures  as are   necessary  to  complete  such  Work  or 
remedy such deficiencies. 

 
14.07  Final  Payment 

 
A.   Application for Payment 

 
1.       After    CONTRACTOR    has,    in    the 

opinion of ENGINEER, satisfactorily completed all 
corrections  identified  during  the final  inspection 
and has delivered, in accordance with the Contract 
Documents,     all    main tenance     and    operating 
instructions, schedules, guarantees, Bonds, 
certificates  or  other  evidence  of  insurance 
certificates of inspection, marked-up record docu- 
ments  (as  provid ed in paragraph 6.12), and other 
documents, CONTRACTOR may make application 
for final payment following the procedure for 
progress payments. 

 
2.       The final Application for Payment shall 

be  accompanied  (except  as  previously  delivered) 
by: (i) all documentation called for in the Contract 
Documents,  including  but not limited to the 
evidence  of insurance  required  by subparagraph 
5.04.B.7; (ii) consent of the surety, if any, to final 
payment; and (iii) complete and legally effective 
releases or waivers (satisfactory to OWNER) of all 
Lien   rights   arising   out   of   or   Liens   filed   in 
connection with the Work. 

 
3.       In  lieu  of  the  releases  or  waivers  of 

Liens specified in paragraph 14.07.A.2 and as 
approved by OWNER, CONTRACTOR may furnish 
receipts or releases in full and an affidavit of 
CONTRACTOR that: (i) the releases and receipts 
include all labor, services, material, and equipment 
for which a Lien could be filed; and (ii) all payrolls, 
material     and     equipment     bills,     and     other 

indebtedness connected with the Work for which 
OWNER or OWNER's property might in any way 
be responsible have been paid or otherwise satis - 
fied.    If  any  Subcontractor  or  Supplier  fails  to 
furnish such a release or receipt in full, CON- 
TRACTOR may furnish a Bond or other collateral 
satisfactory to OWNER to indemnify OWNER against 
any Lien. 

 
B.    Review of Application and Acceptance 

 
1.  If, on the basis of ENGINEER’s observa- 

tion  of  the  Work  during  construction  and  final 
inspection,  and  ENGINEER’s  review  of the  final 
Applic ation for Payment and accompanying docu- 
mentation as re quired by the Contract Documents, 
ENGINEER  is  satisfied  that  the  Work  has  been 
completed and CONTRACTOR’s other obligations 
under the Contract Documents have been fulfilled, 
ENGINEER will, within ten days after receipt of the 
final  Application for Payment, indicate in writing 
ENGINEER’s   recommendation   of   payment   and 
present the Application for Payment to OWNER for 
payment.   At the same time ENGINEER  will also 
give written notice to OWNER and CONTRACTOR 
that the Work is acceptable  subject to the provi- 
sions  of paragraph  14.09.   Otherwise, ENGINEER 
will   return    the   Application    for   Payment    to 
CONTRACTOR,  indicating in writing the reasons 
for refusing to recommend final payment, in which 
case   CONTRACTOR   shall  make  the  necessary 
corrections   and   resubmit   the   Application   for 
Payment. 

 
C.    Payment Becomes Due 

 
1.      Thirty days after the presentation to 

OWNER of the Application for Payment and 
accompanying documentation, the amount 
recommended by ENGINEER will become due and, 
when due, will be paid by OWNER to CON- 
TRACTOR. 

 
14.08  Final Completion Delayed 
 

A. If, through no fault of CONTRACTOR, final 
completion of the Work is significantly delayed, and if 
ENGINEER so confirms, OWNER shall, upon receipt of 
CONTRACTOR’s final Application for Payment and 
recommendation  of ENGI NEER,  and without  terminating 
the Agreement, make payment of the balance due for that 
portion of the Work fully completed and accepted.  If the 
remaining  balance to be held by OWNER for Work not 
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fully completed or corrected is less than the retainage 
stipulated in the Agreement, and if Bonds have been 
furnished   as  required   in  paragraph   5.01,   the  written 
consent of the surety to the payment of the balance due 
for that portion of the Work fully completed and accepted 
shall be submitted by CONTRACTOR to ENGINEER with 
the Application for such payment.  Such payment shall be 
made under the terms and conditions governing final 
payment,  exc ept that it shall not constitute  a waiver  of 
Claims. 

 
14.09      Waiver of Claims 

 
A.   The making and acceptance of final payment will 

constitute: 
 

1.       a   waiver   of   all   Claims   by   OWNER 
against CONTRACTOR, except Claims arising from 
unsettled  Liens,  from  defective  Work  appearing 
after final inspection pursuant to paragraph 14.06, 
from  failure  to  comply  with  the  Contract 
Documents or the terms of any special guarantees 
specified therein, or from CONTRACTOR’s 
continuing obligations under the Contract Docu- 
ments; and 

 
2.       a waiver of all Claims by CONTRACTOR 

against OWNER other than those previously made 
in writing which are still unsettled. 

 
ARTICLE 15 - SUSPENSION OF WORK AND 
TERMINATION 
____________________________________________ 
___ 

 
15.01      OWNER May Suspend Work 

 
A.  At any time and without cause, OWNER may 

suspend the Work or any portion thereof for a period of 
not more than 90 consecutive days by notice in writing to 
CONTRACTOR and ENGINEER which will fix the date on 
which  Work  will  be  resumed.     CONTRACTOR   shall 
resume the Work on the date so fixed.   CONTRACTOR 
shall be allowed an adjustment in the Contract Price or an 
extension of the Contract Times, or both, directly 
attributable to any such suspension if CONTRACTOR 
makes a Claim therefor as provided in paragraph 10.05. 

 
15.02      OWNER May Terminate for Cause 

 
A.    The  occurrence   of  any  one  or  more  of  the 

following events will justify termination for cause: 

1.         CONTRACTOR’s  persis tent  failure  to 
perform the Work in accordance with the Contract 
Documents (including, but not limited to, failure to 
supply sufficient skilled workers or suitable materi- 
als or equip ment or failure to adhere to the prog- 
ress schedule established under paragraph 2.07 as 
adjusted from time to time pursuant to paragraph 
6.04); 

 
2.         CONTRACTOR’s disregard of Laws or 

Regula tions  of  any  public  body  having  jurisdic- 
tion; 

 
3.      CONTRACTOR’s  disregard  of  the 

authority of ENGINEER; or 
 

4.     CONTRACTOR’s violation in any 
substantial way of any provisions of the Contract 
Documents. 

 
B.    If   one   or   more   of   the   events   identified   in 

paragraph   15.02.A   occur,   OWNER   may,   after  giving 
CONTRACTOR   (and  the  surety,  if  any)  seven  days 
written notice, terminate the services of CONTRACTOR, 
exclude  CONTRACTOR  from  the  Site,  and     take 
possession of the Work and of all CONTRACTOR’s tools, 
appliances, construction equip ment, and machin ery at the 
Site, and use the same to the full extent they could be used 
by CONTRACTOR (without liability to CONTRACTOR for 
trespass   or   conversion),   incorporate  in  the  Work  all 
materials  and equipment  stored at the Site or for which 
OWNER  has paid  CONTRACTOR  but which are stored 
elsewhere,  and  finish  the  Work  as  OWNER  may  deem 
expedient.    In  such  case,  CONTRACTOR  shall  not  be 
entitled to receive any further payment until the Work is 
finished.    If  the  unpaid  balance  of  the  Contract  Price 
exceeds all claims , costs, losses, and damages (including 
but  not  limited  to  all  fees  and  charges  of  engineers, 
architects, attorneys, and other professionals and all court 
or arbitration or other dispute resolution costs) sustained 
by OWNER  arising out of or relating  to completing the 
Work, such excess will be paid to CONTRACTOR.  If such 
claims,  costs,  losses,  and damages  exceed  such unpaid 
balance,   CONTRACTOR   shall   pay   the   difference   to 
OWNER.   Such   claims,   costs,   losses,   and   damages 
incurred by OWNER will be reviewed by ENGINEER as to 
their    reasonableness    and,    when    so    approved    by 
ENGINEER,   incorporated   in  a  Change  Order.  When 
exercising  any  rights  or  remedies  under  this  paragraph 
OWNER shall not be required to obtain the lowest price 
for the Work performed. 
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C.    Where CONTRACTOR’s  services have been so 
terminated by OWNER, the termination will not affect any 
rights  or  remedies  of  OWNER  against  CONTRACTOR 
then   existing   or  which   may   thereafter  accrue.  Any 
retention or payment of moneys due CONTRACTOR  by 
OWNER will not release CONTRACTOR from liability. 

 
15.03  OWNER May Terminate For Convenience 

 
A. Upon  seven  days  written  notice  to  CON- 

TRACTOR and ENGINEER, OWNER may, without cause 
and  without  prejudice  to  any  other  rig ht or remedy of 
OWNER, elect to terminate the Contract.  In such case, 
CONTRACTOR shall be paid (without duplication of any 
items): 

 
1.       for   completed   and   acceptable   Work 

executed in accordance with the Contract Docu- 
ments prior to the effective date of termination, 
including  fair and reasonable  sums  for overhead 
and profit on such Work; 

 
2.       for   expenses   sustained   prior   to   the 

effective date of  termination in performing services 
and furnishing labor, materials, or equip ment as re - 
quired by the Contract Documents in connection 
with uncompleted Work, plus fair and reasonable 
sums for overhead and profit on such expenses; 

 
3.       for all claims, costs, losses, and damag- 

es (including but not limited to all fees and charges 
of engineers, architects, attorneys, and other 
professionals and all court or arbitration or other 
dispute resolution costs)  in curred in settlement of 
terminated  contracts  with  Subcontractors, 
Suppliers, and others; and 

 
4.     for   reasonable   expenses   directly 

attributable to termination. 
 

B.    CONTRACTOR shall not be paid on account of 
loss of anticipated  profits or revenue or other economic 
loss arising out of or resulting from such termination. 

 
15.04  CONTRACTOR May Stop Work or Terminate 

 
A.   If, through no act or fault of CONTRACTOR, the 

Work is suspended for more than 90 consecutive days by 
OWNER  or  under  an  order  of  court  or  other  public 
authority, or ENGINEER fails to act on any Application for 
Payment within 30 days after it is submitted, or OWNER 
fails for 30 days to pay CONTRACTOR any sum finally 
determined  to be due,  then  CONTRACTOR  may,  upon 

seven days written notice to OWNER and ENGI NEER, and 
provided OWNER or ENGINEER do not remedy such 
suspension   or  failure   within   that  time,  terminate  the 
Contract and recover from OWNER payment on the same 
terms as provided in paragraph 15.03.  In lieu of terminat- 
ing the Contract and without prejudice to any other right 
or   remedy,   if   ENGINEER   has   failed   to   act   on   an 
Application   for   Payment   within   30   days   after   it   is 
submitted, or OWNER has failed for 30 days to pay 
CONTRACTOR any sum finally determined to be due, 
CONTRACTOR may, seven days after written notice to 
OWNER and ENGINEER, stop the Work until payment is 
made of all such amounts due CONTRACTOR, including 
interest thereon.   The provisions of this paragraph 15.04 
are not intended to preclude CONTRACTOR from making a  
Claim  under  paragraph   10.05  for  an  adjustment   in 
Contract Price or Contract Times or otherwise for expenses 
or damage directly attributable to CONTRACTOR’s stopping 
the Work as permitted by this paragraph. 
 
ARTICLE 16 - DISPUTE RESOLUTION* 
 

 
 
16.01      Methods and Procedures 
 

A.   Dispute  resolution  methods  and  procedures, if 
any, shall be as set forth in the Supplementary Conditions. 
If  no  method  and  procedure  has  been  set  forth,  and 
subject to the provisions of paragraphs 9.09 and 10.05, 
OWNER and CONTRACTOR may exercise such rights or 
remedies as either may otherwise have under the Contract 
Documents or by Laws or Regula tions in respect of any 
dispute. 
 
ARTICLE 17 - MISCELLANEOUS* 
____________________________________________ 
___ 
 
17.01      Giving Notice 
 

A. Whenever  any  provision  of  the  Contract 
Documents requires the giving of written notice, it will be 
deemed to have been validly giv en if deliv ered in person 
to the individual or to a member of the firm or to an officer 
of the corporation for whom it is intended, or if delivered 
at or sent by registered or certified mail, postage prepaid, 
to the  last  business  address  known  to the  giv er of the 
notice. 
 
17.02      Computation of Times 
 

A.   When  any  period  of time  is referred  to in the 
Contract  Documents  by  days,  it  will  be  computed  to 
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exclude the first and include the last day of such period.  If 
the  las t day of any such period  falls on a Saturday  or 
Sunday or on a day made a legal holiday by the law of the 
applicable jurisdiction, such day will be omitted from the 
computation. 

 
17.03      Cumulative Remedies 

 
A.   The  duties  and  obligations  imposed  by  these 

General Conditions and the rights and remedies available 
hereunder to the parties hereto are in addition to, and are 
not  to be  construed  in any  way  as  a limitation of, any 
rights and remedies available to any or all of them which 
are  otherwise  imposed  or available  by Laws  or Regula - 
tions,  by  special  warranty  or  guarantee,  or  by  other 
provisions of the Contract Documents, and the provisions 
of  this  paragraph  will  be  as  effective  as  if  repeated 
specifically in the Contra ct Documents in connection with 
each  particular  duty,  obligation,  right,  and  remedy  to 
which they apply. 

 
17.04      Survival of Obligations 

 
A.  All representations, indemnifications, warranties, 

and guarantees made in, required by, or given in accor- dance 
with the Contract Documents, as well as all continu- ing 
obligations indicated in the Contract Documents, will 
survive final payment, completion, and acceptance of the 
Work or termination or comple tion of the Agreement. 

 
17.05      Controlling Law 

 
A.   This Contract is to be governed by the law of the 

state in which the Project is located. 
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SUPPLEMENTARY CONDITIONS 
 
 

AMENDMENTS TO GENERAL  CONDITIONS 
 

These Supplementary Conditions amend or supplement the Standard General Conditions of 
the Construction Contract (No. 1910-8, 1996 edition) and other provisions of the Contract 
Documents as indicated below. All provisions which are not so amended or supplemented 
remain in full force and effect. 

 
ARTICLE I. DEFINITIONS AND TERMINOLOGY 

 
 

Add the following language at the beginning of definition I.QI A.12 entitled "Contract 
Documents" in the General-Conditions: 

"The Advertisement for Bids, Instructions to Bidders, State Regulations,   ..." 

Delete the words "The individual or entity named as such in the Agreement" in 1.01.A.19 
and insert the following in their place: 

 
"The individual or entity duly appointed by the Owner to undertake the duties and 
powers herein assigned to the Engineer, acting either directly or through duly 
appointed representatives." 

 
Delete the words "and who is identified as such in the Supplementary Conditions" at the end 
of definition 1.01 A.20, entitled "ENGINEER'S  Consultant." 

 
Delete definition 1.01 A.41 entitled "Specifications" in the General Conditions in its entirety 
and insert the following in its place: 

 
"Sections included under Division 1 through Division 16 of the Contract Documents:" 

ARTICLE 2. PRELIMINARY  MATTERS 

SC-2.05 
 

Delete paragraph 2.0SC of the General Conditions in its entirety and insert the following in 
its place: 

 
"C. Evidence of Insurance: CONTRACTOR shall deliver to OWNER, with a copy to the 
ENGINEER, Certificates of Insurance within 1O days after receipt of the notice of the 
acceptance of bid (and other evidence requested by OWNER) which CONTRACTOR is 
required to purchase and maintain in accordance with the requirements of Article 5." 
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ARTICLE 3. CONTRACT DOCUMENTS: INTENT, AMENDING, REUSE 
SC-3.0 

 
Add the following sentence at the end of Paragraph 3.01A of the General Conditions: 

 
"...by all. Each and every provision of law and clause required by law to be inserted in these 
Contract Documents shall be deemed to be inserted herein, and they shall be read and 
enforced as though it were included herein, and if through mistake or otherwise, any such 
provision is not inserted, or if not correctly inserted, then upon the application of either party, 
the Contract Documents shall forthwith be physically amended to make such insertion." 

 
ARTICLE 4. AVAILABILITY OF LANDS; SUBSURFACE AND PHYSICAL CONDITIONS; 
REFERENCE POINTS 

 
SC-4.02 

 
Delete the term "Supplementary Conditions" of paragraph 4.02 A of the General Conditions 
and replace it with "Contract Documents". 

 
SC-4.04 

 
Change "of' to "or" on line 6 of paragraph 4.04 B.2 of the General Conditions. Delete the 
following words from lines 8 and 9 of paragraph 4.04 82 of the General Conditions: 

 
"...Or not shown or indicated with reasonable accuracy..." 

SC-4.05 

Add a new paragraph immediately after paragraph 4.05A of the General Conditions which is 
to read as follows: · 

 
B.  ENGINEER may check the lines elevations and reference marks set by 
CONTRACTOR, and CONTRACTOR shall correct any errors disclosed by such check. 
Such a check shall not be considered" as approval of CONTRACTOR'S work and shall not 
relieve CONTRACTOR of the responsibility for construction of the entire Work in accordance 
with the Contract Documents. CONTRACTOR shall furnish personnel to assist ENGINEER 
in checking lines and grades." 

SC-4.06 

Delete the term Supplementary Conditions in paragraph 4.06A of the General Conditions 
and replace it with "Contract Documents". 

ARTICLE 5. BOND AND INSURANCE 

NOTICE TO CONTRACTOR: 

1.  Proof of Insurance coverage shall be furnished to the OWNER in accordance with 
the schedule for submittal of Bonds and Agreements. 

 
2.  Additionally refer to Article 2. PRELIMINARY MATTERS, Paragraph  SC-2.05.C 
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SC-5.01 
 

Insert these sentences following SC-5.01.A: The Surety Company providing the bonds shall 
have a rating of A or better within the Best Key Rating Guide and be licensed by the 
Massachusetts Division of Insurance. The contractor shall pay the premiums for such 
Bonds. 

 
SC-5.03 

 
Delete the second sentence following SC-5.03.A: of the General Conditions, which beings 
"OWNER shall deliver to..." 

SC-5.04 

The limits of liability for the insurance required by paragraph 5.04A of the General 
Conditions shall provide coverage for not less than the following amounts or greater where 
required by law: 

 
5.4   A.1 and 5.04 A.2 Worker's Compensation 

 
(1) Worker's Compensation  Statutory Requirements 

 
(2) Coverage B - Employer's Liability  $100,000/$500,000/$100,000 

 
5.04 A.3, 5.04 A.4, and 5.04 A.5 Commercial General Liability Limits shall include Coverage 
for... independent Contractors, Personal Injury, Owners and Contractors Protective Liability, 
Explosion, Underground and Collapse, Broad Form Property Damage, Blanket Contractual 
Liability per locations/project endorsement. 

 
Commercial General Liability  $1,000,000/$2,000,000 

 
Products/completed Operations  $2,000,000 Aggregate 

 
 

5.4   A.6 Automobile  Liability for owned, hired and non-owned vehicles: 
 

(1) Bodily injury:  $1,000,000/$1,000,000  Each person 
$1,000,000/$1,000,000  Each accident 

 
(2) Property damage  $1,000,000 Each occurrence 

 
The following indemnity agreement: shall be made part of this contract: 

 
1.To the fullest extent permitted by law, Contractor(s) hereby acknowledges and 

agrees that it shall indemnify, hold harmless and defend the Engineer, the Owner, the 
Engineer and any of their officers, directors, employees, agents, affiliates, subsidiaries and 
partners from and against all-claims, damages, losses and expenses, including but not 
limited to, attorney's fees, arising out of or resulting from the performance of the contractor's 
work under this contract, provided that any such claim, damage, loss or expense (1) is 
attributable to bodily injury to or destruction of tangible property (other than to the work itself) 
including loss of use resulting therefrom, and (2) is (CAUSED) in whole or in part by  any 
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negligent acts omissions of the contractor, its employees, agents or contractors or anyone 
directly or indirectly employed by any of them, or anyone whose acts any of them may be 
liable. 

 
2. The Contractor hereby acknowledges its obligation under the foregoing paragraph to 
indemnify the Engineer and Owner against judgments suffered because of the contractor's 
work and to assume the cost of defending the Engineer and Owner against claims as 
described in the foregoing paragraph. 

 
A. Engineer and Owner shall be named as Additional Insured on contractors General 

Liability and Umbrella Liability Contractors. 
 

The Contractual Liability required by paragraph s.04n.4 of the General Conditions shall 
provide coverage for not less than the following amounts: 

 
(1) Bodily injury:  $1,000,000 Each occurrence 

$1,000,000 Annual aggregate 
 

(2).Property damage, including explosion, 
collapse and underground coverage: 

$1,000,000 Each occurrence 
$1,000,000 Annual aggregate 

 
SC-5.04 
Add two new paragraphs immediately after paragraph·5.04B of the General Conditions, 

I which are to read as follows: 
 

"C. The CONTRACTOR shall also provide: 
 

1. CONTRACTOR shall, as a minimum, purchase and maintain excess liability 
insurance in the umbrella form with a combined single limit of not less than $5,000,000 per 
claim and in the aggregate. Evidence of such excess liability shall be delivered to OWNER 
in accordance with paragraph 2.0SC in the form of a certificate indicating the policy numbers 
and limits of liability of all underlying insurance. 

 
A. General Liability, Workers' Compensation, Automobile Liability and 

Umbrella Liability Policies will contain waivers of subrogation in favor of the Engineer and 
Owner. 

 

 
2. If the aggregate  limits of liability indicated in CONTRACTOR' insurance  provided 

in accordance with paragraphs 5.03 and 5.04 are not sufficient  to cover all claims for 
damages arising from his operations  under this Contract and from any other work performed 
by him or if policies of insurance do not provide that the aggregate  limits  of liability for bodily 
injury and property  damage  apply to each contract  or project separately, CONTRACTOR 
shall have such policies amended  so that the aggregate  limits of liability required  by this 
Contract will be available to cover all claims for damages due to operations  under this 
Contract." 

I 
J 

SC-5.05 
 

Delete paragraph 5 .05 of the General Conditions in its entirety. 
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SC-5.06 
 

Delete Paragraph 5.06 A of the General Conditions in its entirety and insert the following in 
its place: 

 
"A. CONTRACTOR shall purchase and maintain, until final payment, property insurance 
upon the Work at the site in an amount equal to the total bid price for the completed 
construction. This insurance shall include the interests of OWNER, CONTRACTOR, 
Subcontractors, ENGINEER and ENGINEERS consultants in the Work, shall insure against 
the perils of fire and extended coverage, shall include "all risk" insurance for physical loss 
and damage including theft, vandalism and malicious mischief, collapse and water damage, 
and shall include damages, losses and expenses rising out of or resulting from any insured 
loss or incurred in the repair or replacement of any insured property (including but not 
limited to fees and charges of engineers, architects, attorneys and other professionals). This 
insurance shall be provided on the completed value form.' If not covered under the "all risk" 
insurance or otherwise provided in these Supplementary Conditions, CONTRACTOR shall 
purchase and maintain similar property insurance on portions of the Work stored on and off 
the site or in transit when such portions of the Work are to be included in an Application for 
Payment." A $20,000 deductible shall be acceptable. Any other deductible amount shall be 
approved in advance by the OWNER and any deductible amount shall be borne by the 
CONTRACTOR. 

 
Delete paragraph 5.068 of the General Conditions in its entirety. 

 
Delete Paragraph 5.06C of the General Conditions in its entirety and insert the following in 
its place: 

 
"C. All the policies of insurance (or the certificates or other evidence thereof) required to be 
purchased and maintained by CONTRACTOR in accordance with paragraphs 5.06 will 
contain a provision or endorsement that the coverage afforded will not be canceled or 
materially changed or renewal refused until at least thirty days' prior written notice has been 
given to OWNER by certified mail and will contain waiver provisions in accordance with 
paragraph 5.078. The words "Endeavor to" shall be struck from the Certificate Of Insurance 
in the Cancellation Statement" 

 
Delete paragraph 5.06D of the General Conditions in its entirety. 

Delete paragraph 5.06E of the General Conditions in its entirety. 

SC-5.07 

Amend the last sentence of paragraph 5.07A of the General Conditions by striking out the 
words "held by OWNER as trustee or." As so amended, paragraph 5.07A remains in effect. 

 
SC-5.08 

 
Delete paragraph 5.08A of the General Conditions in its entirety. 

Delete paragraph 5.0813 of the General Conditions in its entirety. 
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SC-5.09 
 

Delete paragraph  5.09A of the General Conditions  in its entirety and insert the following in 
its place: 

 
"A. If OWNER  has any objection  Ito the coverage  afforded  by or other provisions  of the 
insurance required to be purchased  and maintained by CONTRACTOR in accordance with 
this Article 5 on the basis of its not complying  with the Contract  Documents, OWNER will 
notify CONTRACTOR in writing thereof within thirty days of the date of delivery  of such 
certificates to OWNER in accordance with paragraph 2.0SC. CONTRACTOR will provide 
such additional  information in respect of insurance  provided  by him as OWNER  may 
reasonably request." 

 
ARTICLE 6. CONTRACTOR'S RESPONSIBILTIES 

SC-6.01 

Delete paragraph 6.01B of the General Conditions in its entirety and replace with the 
following: 

 
"B. At the site of the Work the CONTRACTOR shall employ a full-time construction 
superintendent or foreman who shall have full authority to act for the CONTRACTOR. It is 
understood that such representative shall be acceptable to the ENGINEER and shall be one 
who will be continued in the capacity for the particular job involved unless the representative 
ceases to be on the CONTRACTOR'S payroll.  If at any time during the Work the 
representative is deemed by the ENGINEER to be no longer acceptable, the representative 
shall be promptly replaced by the CONTRACTOR. All communications to the superintendent 
shall be as binding as if given to the CONTRACTOR." 

 
SC-6.04 

 
Add the following paragraph after paragraph 6.04 A.2 of the General Conditions:  - 

 
"B. The CONTRACTOR's resident superintendent shall attend monthly progress meetings at 
the site of the work with the ENGINEER and others as appropriate to review schedule status 
and such other pertinent subjects as may be listed on the agenda by the ENGINEER." 

 
SC-6.17 

 
In paragraph 6.17 E.1 of the General Conditions, delete the word "timely'' from the first line. 

SC-6.20 

Delete paragraph 6.20A of the General Conditions in its entirety and replace with the 
following: 

 

 
"A. To the fullest extent permitted by law, the CONTRACTOR shall indemnify and hold 
harmless the OWNER, the ENGINEER, ENGINEER'S consultants, and their agents and 
employees from and against all claims, damages, losses and expenses, including but not 
limited to attorneys fees, arising out of or resulting from the performance of the Work, 
provided that such claim, damage, loss or expense is attributable to bodily injury, sickness, 
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disease or death, or to injury to or destruction of tangible property (other than the Work itself) 
including loss of use resulting therefrom, but only to the extent caused in whole or in part by 
acts or omissions of the CONTRACTOR, a subcontractor, anyone directly or indirectly 
employed by them or anyone for whose acts they may be liable, regardless of whether or not 
such claim, damage, loss or expense is caused in part by a party indemnified hereunder. 
Such obligation shall apply to any such claims, damages, losses and expenses which arise 
and/or are incurred by any person or entity either during the performance of the Work and/or 
alter completion of construction. Nothing in this paragraph shall be construed to negate, 
abridge, or reduce other rights or obligations of indemnity or contribution which would 
otherwise exist as to a party or person indemnified hereunder.  CONTRACTOR hereby 
assumes the responsibility and liability for injury to or death of any and all persons, including 
the. CONTRACTOR's employees, and for any and all damage to property caused by, 
resulting from, or arising out of any act, omission or neglect on the part of the 
CONTRACTOR, or of any Subcontractor or of anyone directly or indirectly employed by any 
of them or of anyone for whose acts, any of them may be  liable." 

 
Delete paragraph 6.20C of the General Conditions in its entirety. 

ARTICLE 8. OWNER'S  RESPONSIBILITIES 

SC-8.06 
 

Delete paragraph  8.06A of the General Conditions  in its entirety. 

ARTICLE 9. ENGINEER'S STATUS DURING CONSTRUCTION 

SC-9.01 

Add a new paragraph 9.0113 after paragraph 9.01A of the General Conditions, which is to 
read as follows: 

 
"B. Nothing contained in the Contract Documents shall be construed to create a contractual 
relationship of any kind (1) between the ENGINEER and CONTRACTOR, (2) between the 
OWNER and a Subcontractor or Subcontractors, or (3) between any person or entities other 
than the OWNER and CONTRACTOR. The ENGINEER shall, however, be entitled to 
performance and enforcement of obligations under the CONTRACT DOCUMENTS 
intended to facilitate performance of the ENGINEERS  duties." 

 
ARTICLE 11. COST OF THE WORK; CASH ALLOWANCES; UNIT PRICE WORK 

Delete Article 11 of the General Conditions in its entirety and replace with the following: 

"A. The unit price of an item of Unit Price work shall be subject to reevaluation and 
adjustment under the following  conditions: 

 
(1) If the total extended bid price [Estimated Quantity times the Bid Unit Price] of a particular 
item of Unit Price Work amounts to 5 percent or more of the Original Contract Price and the 
variation in the quantity of the particular item of Unit Price Work performed by 
CONTRACTOR differs by more than 15 percent from the estimated quantity of such item 
indicated in the Agreement; 
and 
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(2) If there is no corresponding adjustment with respect to any other item of work;   and 
 

(3) If CONTRACTOR believes that CONTRACTOR has incurred additional expense as a 
result thereof, CONTRACTOR  may make a claim for an adjustment in the Contract Price  in 
.accordance with Article 11- if the parties am unable to agree as to the effect of any such 
variations in the quantity of Unit Price Work performed. If OWNER believes that the quantity 
variation entitles OWNER to an adjustment in the unit price, OWNER shall be entitled to an 
adjustment in the unit price in an amount determined by the ENGINEER. ENGINEER shall 
not be liable in connection with any determination relating to adjustments which is rendered 
in good faith." 

 
ARTICLE 12. CHANGE OF CONTRACT PRICE; CHANGE OF CONTRACT TIMES 

SC-12.06 

Add the following new paragraphs after paragraph 12.06 of the General Conditions: 

"12.07 Liquidated Damages: 

A. If the CONTRACTOR shall neglect, fail or refuse to complete the work within the time 
herein specified, or any proper extension thereof granted by the OWNER, then the 
CONTRACTOR  does hereby agree, as a part consideration for the awarding of this 
Contract, to pay to the OWNER the amount specified in the Contract, not as a penalty but as 
liquidated damages for such breach of contract as hereinafter set forth, for each and every 
calendar day that the Contract shall be in default after the time stipulated in the Contract for 
completing the work. Such damages may be retained from time to time by the OWNER from 
progress payments or any amounts owing to the CONTRACTOR, or otherwise collected. 

 
B. The said amount is fixed and agreed upon by and between the CONTRACTOR and the 
OWNER because of the impracticability and extreme difficulty of fixing and ascertaining the 
actual damages the OWNER would in such event sustain, and said amount is agreed to be 
the amount of damages which the OWNER would sustain and said amount shall be retained 
from time to time by the OWNER from current periodical estimates. 

 
C. It is further agreed that time is of the essence of each and every portion of this Contract 
and of the specifications wherein as definite and certain length of times  iffixed for the 
performance of any act whatsoever; and where under the Contract an additional time is 
allowed for the completion of any work, the new time limit fixed by such extension shall be of 
the essence of this Contract. Provided that the CONTRACTOR shall not be charged with 
liquidated damages of any excess cost when the OWNER determines that the 
CONTRACTOR is without fault and the CONTRACTOR'S reasons for the time extension are 
acceptable to the OWNER; Provided, further, that the CONTRACTOR shall not be charged 
with liquidated damages or any excess cost when the delay in completion of the work is due: 

 
1) to any preference, priority or allocation order duly issued by the  Government; 

 
2) to unforeseeable cause beyond the control and without the fault or negligence of 

the CONTRACTOR, including, but not restricted to, acts of God, or of the public enemy, acts 
of the OWNER,  acts of another CONTRACTOR in the performance of a contract  with the 
OWNER,  fires, floods, epidemics, quarantine  restrictions, strikes, freight embargoes, and 
severe weather; and 



SUPPLEMENTARY  CONDITIONS 10  

3) to any delays of subcontractors or suppliers occasioned by any of the causes 
specified in subsections C(I) and C(2)  above; 

 
D. Provided, further, that the CONTRACTOR shall, within ten (10) days from the beginning of 
such delay, unless the OWNER shall grant a further period of time prior to the date of final 
settlement of the Contract, notify the OWNER, in writing, of the causes of the delay, who 
shall ascertain the facts and extent of the delay and notify the CONTRACTOR within a 
reasonable time of its decision in the  matter." 

 
ARTICLE 13. TESTS AND INSPECTIONS; CORRECTION, REMOVAL OR ACCEPTANCE 
OF DEFECTIVE WORK 

 
SC-13.07 

 
Delete paragraph 3.07A of the General Conditions and insert the following in its place: 

 
"A. If within one year alter the date of Substantial Completion or such longer period of time 
as may be prescribed by Laws or Regulations or by the terms of any applicable special 
guarantee required by the Contract Documents or by any specific provision of the Contract 
Documents, any work is found. to be defective, CONTRACTOR shall promptly, without cost 
to OWNER and in accordance with OWNER's written instructions: (i) correct such defective 
work, or, if it has been rejected by OWNER, remove it front the site and replace it with work 
that is not defective, and (ii) satisfactorily con-cot or remove and replace any damage to 
other work or the work of others therefrom.  If CONTRACTOR does not begin the repairs ten 
(10) days of receipt of written notification and promptly comply with the terms of OWNER's 
written instructions, or in an emergency when delay would cause serious risk, loss or 
damage, OWNER may have the defective work corrected or the rejected work removed and 
replaced, and all claims, costs, losses and damages caused by or resulting from such 
removal and replacement (including but not limited to all costs of repair or replacement of 
work of others) will be paid by CONTRACTOR." 

 
SC-13.09 

 
Revise paragraph 13.09A of the General Conditions 

 
A. Delete the word "seven" and replace it with the word "ten" so that it reads "alter ten days 
written notice to CONTRACTOR." 

 
ARTICLE 14. PAYMENTS TO CONTRACTOR AND COMPLETION 

SC-14.02 

Delete paragraph 14.02A.3 and insert the following in its  place: 
 

"3. Retainage with respect to progress payments will be five percent or, if stipulated, the 
maximum allowed by law." 

 
Add Paragraph 4. to read as follows: 

 
"4. The CONTRACTOR shall submit Weekly Payroll Records Report and Statement of 
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Compliance verifying compliance with the Minimum Prevailing Wage Law, MGL ch. 149, 
Sections 26-27H. "These Statements of Compliance shall be submitted as a condition of 
payment for work performed during the period the reports  apply." 

 

 
SC-14.03 

 
1,  Delete. paragraph 14.03A in its entirety and insert the following in its place: 

 
"A CONTRACTOR warrants and guarantees that title to all work, material and equipment 
covered by any Application for Payment, whether incorporated in the Project or not, will pass 
to OWNER no later than at the time of Application for Payment free and clear of all  liens. 
CONTRACTOR shall provide written transfer of title and a certified paid invoice provided by 
the supplier." 

 
ARTICLE 15. SUSPENSION OF WORK AND TERMINATION 

SC-15.02 

Add a new paragraph immediately after paragraph 15.02 AA of the General Conditions 
which is to read as follows: 

 
"5. If the Work to be done under this Contract shall be abandoned, or if this Contract or any 
part thereof shall be sublet, without the previous written consent of OWNER, or if the 
contract or any claim thereunder shall be assigned by CONTRACTOR otherwise than as 
herein specified;" 

 
ARTICLE 17. MISCELLANEOUS 

SC-17.06, 17.07, 17.08, 17.09 

Add the following new paragraphs after paragraph 17.05 of the General Conditions: 

"17.06 Assignment: 

A. The CONTRACTOR  shall not assign the whole or any part of this Contract or any moneys 
due or to become due hereunder  until thirty (30) days prior notice in writing has been given 
to the OWNER of the intention to assign, which notice shall state the identity and address of 
the prospective assignee. No assignment shall be made without the OWNER's  prior written 
consent.  Such consent  shall not be unreasonably withheld.  In case the CONTRACTOR 
assigns all or any part of the moneys  due or to become  due under this Contract,  the 
instrument  of assignment shall contain a clause substantially to the effect that it is agreed 
that the right of the assignee  in and to any moneys  due or to become  due to the 
CONTRACTOR shall be subject to prior claims of all persons,  firms and corporations of 
services  rendered  or materials  supplied  for the performance of the work called for in this 
Contract." 

 
17.7   Liability 

 
1t is understood and agreed that members of the OWNER or the ENGINEER' or any agent 
or employees of the OWNER signing this Agreement shall not be personally liable 
hereunder for any action incurred in connection with this Agreement. 
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17.8   State Statutes and Regulations 
 

See Superseding Changes To General & Supplementary Conditions 12/29/04 for further 
modifications of the General Conditions due to state statutes and regulations. 

 
17.9   Severability 

 
If any provision of this Agreement shall be invalid or unenforceable to any extent or in any 
application, then the remainder of this Agreement and of such terms and conditions, except 
to such extent or in such application, shall not be affected thereby, and each and every term 
and condition of this Agreement shall be valid and enforced to the fullest extent and in the 
broadest application permitted by law." 

 
 
 
 
 
 
 
 
 
 
 
 

END OF SECTION 



STATE STATUTES AND REGULATIONS  

STATE STATUTES AND REGULATIONS 
COMMONWEALTH OF MASSACHUSETTS 

 
 

A. REVISIONS TO GENERAL CONDITIONS 
 

1. Definitions 
 

2. Subsurface Conditions Found Different 
 

3. Subcontracting 
 

4. Permits 
 

5. Contractor Records 
 

6. Massachusetts Sales and Use Tax I 
 

7. Clarifications and Interpretations 
 

8. Change of Contract Price 
 

9. Payments 
 

10. Suspension of Work and Termination 
 

11. Labor Classification and Minimum Wage Rates 
 

B. OTHER REGULATORY REQUIREMENTS 
 

1. Working Hours 
 

2. DEP Community Sound Level Criteria 
 

ATTACHMENT A – Wage Rates 
 

ATTACHMENT B 
 

Excerpts from Chapter 149 and Chapter 30 of the Massachusetts General Law 
 

ATTACHMENT C - (not used on this project) 
 

Special Provisions for Minority/Women Business Enterprises and the Commonwealth of 
Massachusetts Supplemental Equal Employment Opportunity Anti-Discrimination and Affirmative 
Action Program. 

 
ATTACHMENT D -- 

Change Orders 
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A. REVISIONS TO GENERAL  CONDITIONS: 

 
1. Definitions 

 
The term "AWARDING AUTHORITY," as used herein, shall be considered to be 
synonymous with the term "OWNER," described in definition 1.01 A.30. 

 
Delete definition 1.01 A.43 entitled "Substantial Completion" in the General 
Conditions in its entirety and insert the following in its place: 

 
"Substantial Completion shall be interpreted in accordance with Massachusetts 
General Law Chapter 30, Section 39G or -39K as appropriate." 

 
2. Subsurface Conditions Found Different 

 
Add the following sentence to the end of paragraph 4.03A of the General Conditions: 

 
"...to do so.  Adjustments resulting from subsurface or latent physical conditions will be in 
accordance with Massachusetts General Law Chapter 30, Section 39N." 

 
3. Subcontracting 

Add the following language at the end of paragraph 6.06F of the General Conditions: 

"Except as required otherwise by Massachusetts General Law Chapter 149, Section 
44F, for Work governed by Chapter 149, sections 44A through 44H.” 

 
4. Permits 

 
Delete paragraph 6.08A of the General Conditions in its entirety and insert the 
following in its place: 

 
"A. The AWARDING AUTHORITY shall be responsible for identifying and obtaining 
all federal, state, and local permits required by the nature and location of 
construction, including but not limited to railroad permits, building construction 
permits, and permits for street and highway cuts and openings. CONTRACTOR 
shall be responsible for obtaining all permits required of his equipment, work force, 
or particular operations  (such as blasting) in the performance of the Work and not 
otherwise specified to be obtained by the AWARDING AUTHORITY. These permit 
fees shall be paid by CONTRACTOR. CONTRACTOR shall pay all governmental 
charges and inspection fees necessary for the prosecution of the Work, which are 
applicable  at the time of opening of bids, or, if there are no Bids, on the Effective 
Date of the Agreement." 

 
5. Contractor  Records 

 
Add a new paragraph immediately after paragraph 6.09C of the General Conditions, 
which is to read as follows: 

 
"D. The CONTRACTOR shall comply with all applicable provisions Chapter 30, 
Section 39R of the Massachusetts General Laws Regarding, CONTRACTOR'S 
records.” 
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6.  Massachusetts Sales and Use Tax 

 
Add the following paragraph after paragraph 6.1OA of the General Conditions: 

 
"B. The material and supplies to be used by the CONTRACTOR in the Work of this 
Contract are exempt from the Sales and Use Tax of the Commonwealth of 
Massachusetts. The AWARDING AUTHORITY tax exemption certificate number will 
be furnished to the CONTRACTOR.” 

 
7.  Clarifications and Interpretations 

 
Add the following language at the end of paragraph 9.04A of the General Conditions: 

 
"The ENGINEER'S interpretation will be made in accordance with the requirements 
of Massachusetts General Law Chapter 30, Section 39P." 

 
8.  Change of Contract Price 

 
Delete paragraphs 11.01,11.02, and 12.01 of the General Conditions, having to do 
with Change of Contract Price. Changes in contract price will be governed by the 
section called "Change Orders" in Attachment D, Section XXX and Article 11 in the 
Supplementary Conditions. 

 
9. Payments 

 
Delete paragraph  12.028.1 of the General Conditions, in its entirety and insert the 
following in its place: 

 
"1. Progress Payments will be made in accordance with the Massachusetts General 
Law Chapter 30, Section 39G or 39K, as applicable." 

 
Add the following new paragraph following paragraph 14.02C.1 of the General 
Conditions: 

 
"2. The CONTRACTOR shall make payments to Subcontractors in accordance with 
the requirements of Massachusetts General Law Chapter 30, Section 39F." 

 
Delete paragraph  14.07B of the General Conditions  in its entirety and insert the 
following inits place: 

 
"1. If, on the basis of the ENGINEER's observation of the Work during construction 
and final inspection and, upon the ENGINEER's review of the final Application for 
Payment and accompanying documentation, the ENGINEER is satisfied that the 
Work has been completed and that the CONTRACTOR's other obligations under the 
Contract Documents have been fulfilled, the ENGINEER will indicate in writing his 
recommendation of payment and present the Application to the AWARDI NG 
AUTHORITY for payment. Thereupon the ENGINEER will give written notice to the 
AWARDING AUTHORITY and the CONTRACTOR that the Work is acceptable 
subject to the provisions of paragraph 14.15. Otherwise, the ENGINEER will return 
the Application to CONTRACTOR, indicating in writing the reasons for refusing to 
recommend final payment. In such case the CONTRACTOR shall make the 
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necessary corrections and resubmit the Application. If the Application and accompanying 
documentation are appropriate as to form and substance, the AWARDING AUTHORITY 
shall in accordance with the applicable Massachusetts General Law, pay the 
CONTRACTOR the amount recommended by the  ENGINEER." 

 
10.  Suspension of Work and Termination 

 
Delete paragraph 15.01A of the General Conditions in its entirety and insert the 
following in its place: 

 
"A. The AWARDING AUTHORITY may order, at any time and without cause, the 
CONTRACTOR to suspend or delay the Work in accordance with Massachusetts 
General Law Chapter 30, Section 39-0." 

 
11.  Labor Classifications and Minimum Wage  Rates 

 
Add the following paragraphs under the heading "Wage Rates" after paragraph 
17.10 of the Supplementary Conditions: 

 
"17.11 Wage Rates 

 
A. Minimum wage rates as determined by the Commissioner of the Department of 

Labor and Industries  under the provisions  of Massachusetts General  Laws 
Chapter  149, Sections 26-270 apply to this project. A copy of the wage 
schedule  is included in the front end of the specifications under Federal 
Minimum Wage Rates.  If, after the Notice of Award, it becomes necessary to 
employ any person in a trade or occupation not classified in the wage 
determinations, such person shall be paid at not less than such rates as shall 
be determined by the Commissioner. Such approved minimum rate shall be 
retro- active to the time of the initial employment of such person in such trade or 
occupation. The CONTRACTOR shall notify the AWARDING AUTHORITY of 
its intention to employ persons in trades or occupations not classified in the 
wage determinations as soon as possible in order to allow sufficient time for the 
AWARDING AUTHORITY to obtain approved rates for such trades or 
occupations. 

 
B. The schedule of wages referred to above are minimum rates only, and the 

AWARDING AUTHORITY will not consider any claims for additional 
compensation made by CONTRACTOR because of payment by the 
CONTRACTOR of any wage rate in excess of the applicable rate contained in the 
Contract. 

 
C. The said schedule of wages shall continue to be the minimum rates to be paid 

during the life of this Agreement and a legible copy of said schedule shall be 
kept posted in a conspicuous place at the site of the Work. 

 
D. CONTRACTOR and subcontractors shall submit a copy of weekly payroll records 

to the AWARDING  AUTHORITY and the AWARDING AUTHORITY shall retain 
the records of a minimum of three years." 
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B. OTHER REGULATORY  REQUIREMENTS: 
 

1. Working Hours 
 

No laborer, workman,  mechanic,  foreman,  or inspector,  working  within the 
Commonwealth, in the employ of the CONTRACTOR, subcontractor, or other person 
doing or contracting to do the whole or a part of the work contemplated by this contract, 
shall be required or permitted to work more than eight hours in any one day or more than 
forty-eight  hours in any one week, or more than six days in any one week, except in 
cases of emergency. 

 
2. DEP Community sound Level Criteria 

 
The Community Sound Level Criteria as established by the Commonwealth of 
Massachusetts Department of Environmental Protection (DEP) must be conformed to 
prior to the AWARDING AUTHORITY's acceptance of the structure. The following sound 
level criteria must be met at the construction site: 

 
A.   The increase in the broad band noise level shall not be in excess often (10) dB(A) 

above ambient  at the station boundary.  The ambient  level is defined as the A- 
weighted  noise level that is exceeded  ninety (90) percent of the time measured 
during the period in question. 

 
B.   The primary noise source(s) shall not produce a puretone condition. Puretone is 

any given octave band center frequency that exceeds the two adjacent center 
frequencies by three (3) or more decibels. 

 
 
 
 
 
 
 
 
 

END OF SECTION 
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SUPERSEDING  CHANGES TO 
GENERAL AND SUPPLEMENTARY CONDITIONS 

 
 

1.  GENERAL CONDITIONS 
 

2.06A - insert at end: Said conference shall be scheduled  and arranged by the Contractor. I 
 

4.01B - delete 
 

4.06G - delete 
 

5.07B - delete 
 

6.17E - restore the word "timely" in the first line. Delete the word "only" from the 5'" line. 
Where "only" has been deleted, insert "to determine their general conformance with the 
contract documents, in accordance with good and accepted engineering practices, and". 

 
8.02A - delete "to whom contractor makes no reasonable objection'. 

 
9.02A - Insert, after "Work" in the 6'" line, "While construction is active at the project, said 
visits and inspections will take place at least once per week." 

 
12.06 - delete subparts A and B, and replace with the following: "The Contractor hereby 
agrees that the Contractor shall have no claim for damages of any kind against the Owner 
or the Engineer on account of any delay in the commencement of the Work and/or any delay 
in, or suspension of any portion of the Work, whether such delay is caused by the Owner, 
the Engineer, or otherwise. The Contractor acknowledges that the Contractor's sole remedy 
for any such delay and/or suspension will be an extension of time as provided in these 
general conditions. 

 
No claims shall be allowed on account of the failure of the Engineer to furnish Drawings, 
specifications or instructions or to return Shop Drawings or Samples until the expiration of 
the applicable time period referenced in Mass. Gen. L. c. 30, §39P, and not then unless 
such claim be reasonable. 

 
No extension of time shall be granted because of seasonable or abnormal variations in 
temperature, humidity or precipitation, which conditions shall be wholly at the risk of the 
Contract, whether occurring within the time originally scheduled for completion, or within any 
period of extension granted. There shall be no increase in the Contract Sum on account of 
any additional costs or operations or conditions resulting  therefrom. 

 
14.02C - change 'Ten" to "Twenty-One" 

 
14.07A(3) - delete the first three lines through the word "Owner,". In the third line, after 
Contractor, substitute "shall" for "may". In the fourth line, after the word "full" insert "on behalf 
of both Contractor and all of its Subcontractors,". 

 
14.09A(1) - delete - 

 
 
 
 
 

SUPERSEDING  CHANGES TO GENERAL AND SUPPLEMENTARY  CONDITIONS 
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15.03B - add after "termination" ", with respect to this project or any other project of the 
Contractor." 

 
Add "15.03C. If this Contract is terminated by Owner with or without cause, and regardless 
of whether said termination is rightful or wrongful, in no event shall the Contractor be paid a 
sum which, together with prior payments to Contractor, exceeds the sum payable to 
Contractor under the Agreement (Section 00520), as adjusted by any agreed change 
orders. 

II. SUPPLEMENTARY  CONDITIONS 

Article V - Bonds and Insurance 
 

Employer's liability coverage must be $2 million per accident, $2 million disease limits, and 
$2 million per employee disease limits. 

 
General liability insurance limits must be $5 million aggregate, $2 million dollars' 
products/completed operations aggregate; $2 million personal injury and advertising; and $2 
million per occurrence. 

 
The contractual liability insurance coverage must have limits corresponding to the foregoing. 
At 5.04A.6, the following changes should be made to paragraph I of the indemnity clause: 
four lines from the bottom, the parenthesis should be removed from the word "CAUSED" 
and the word "CAUSED" should be changed to lower-case (caused). Also, in the last line of 
said clause, insert the word "for" after the word "anyone." 

 
At SC-5.04C 1 - insert the following sentence at the end: ''The Contractor's excess liability 
insurance coverage must follow from with its underlying liability coverages." 

 
SC-6.20A - insert the word "defend" after the word "shall" in the first line. 

 
SC-14.02A.3 - insert the following sentence at the end: "Retainage for the entire project will 
be withheld until substantial completion of the entire project, at which time retainage shall be 
accounted for, subject to all of the other terms and conditions of payment at the time of 
substantial completion. 

 
Add the following Article SC-18. 

SC-I 8 Arbitration - J 

18.1 Controversies and Claims Subject to Arbitration. Any Claim arising out of or related 
to the Contract, or the breach thereof, except claims relating to aesthetic effect, shall be 
settled by arbitration, subject to the provisions of Subparagraph 18.7. Arbitration will be 
conducted in accordance with the Construction Industry Arbitration Rules of the American 
Arbitration Association and judgment upon the award rendered by the Arbitrator or 
Arbitrators may be entered in any Court having jurisdiction thereof. In any such arbitration in 
which the amount stated in the demand is $100,000 or less, a single arbitrator shall be 
appointed in accordance with the procedures set forth in the American Arbitration 
Association Construction Industry Arbitration Rules. In any such arbitration in which the 
amount stated in the demand is in excess of $100,000, a panel of three arbitrators shall be 
appointed in accordance with the procedures set forth in the American Arbitration 
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Association Construction lndustry Arbitration Rules. The patties may agree to use any arbitration 
service. In the absence of such agreement, the American Arbitration Association shall be utilized. 

 
18.2 Rules For Arbitration. If the neutral arbitrator is appointed by the American Arbitration 
Association, the said Association shall administer the arbitration and its Construction Industry 
Arbitration Rules shall govern all aspects of the proceeding including the enforcement of any 
award. If the neutral arbitrator is not appointed by the American Arbitration Association, then the 
panel of arbitrators shall act as the administrator of the arbitration but the Construction 
Industry Arbitration Rules of the Association shall nonetheless govern all aspects of the 
proceeding, including the enforcement of any award. The arbitration .panel shall have all the 
powers and duties conferred on the Association pursuant to said rules. 

 
In addition, the following rules shall govern the selection of arbitrators and the proceedings: 

 
18.2.1 Neither party may appoint as arbitrator an employee or an owner of that 
party, nor the parent, spouse or child of an employee or owner of that party. 

 
18.2.2 Alter the neutral arbitrator has been appointed, neither party may engage in ex 
parte communication with the arbitrator appointed by that party. 

 
18.2.3 Contract Performance During Arbitration. During arbitration proceedings, the 
Owner and Contractor shall otherwise continue their performances hereunder. 

I 
18.3 When a written decision of the Engineer states that the decision is final, any 
demand for arbitration of the matter covered by such decision must be made within two months 
after substantial completion of the project, as determined by the Engineer in accordance with the 
provisions hereof. The failure to demand arbitration within said two month period will result in the 
Engineer's decision becoming final and binding upon the Owner and the Contractor. 

 
18.4 A Demand for arbitration shall be made with the time limits specified in 
Subparagraph 18.3, and in no event shall be made after the date when the institution of legal 
or equitable proceedings based on such Claim would be barred by the applicable statute of 
limitations. 

 
18.5 Claims and Timely Assertion of Claims. A party who files a notice of demand for 
arbitration must assert in the demand all Claims then known to that party on which arbitration is 
permitted to be demanded. When a party fails to include a claim through oversight, inadvertence 
or excusable neglect, or when a Claim has matured or been acquired subsequently, the arbitrator 
or arbitrators may permit amendment. 

 
18.6 Judgment on Final Award. The award rendered by the arbitrator or 
arbitrators shall be final, and the judgment maybe entered upon it in accordance with 
applicable law in any court having jurisdiction thereof. 

 
18.7 Notwithstanding any provision contained in this Paragraph 18 or elsewhere in the 
Contract Documents, the Owner reserves the following right in connection with claims and 
disputes between the Owner and Contractor: 
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1.  the right to institute the legal action against the Contractor in any court of 
competent jurisdiction in-lieu of demanding arbitration pursuant to this paragraph 18, in which 
case the dispute or disputes which are the subject of such action shall be decided by such court, 
and not by arbitration. 

 
2.  the right to obtain from any court of competent jurisdiction a stay of any arbitration 

instituted by the Contractor, provided that the application for such stay is made before the 
appointment of the neutral arbitrator in such arbitration, in which case the dispute or disputes 
which are the subject of such arbitration shall be decided by such court, and not by arbitration; 

 
3.  the right to require the Contractor to join as a party in any arbitration between the 

Owner and Architect relating to the Project in which case the Contractor agrees to be bound by 
that decision of the arbitrator arbitrators in such arbitration. 

 
In case the Owner elects to proceed in accordance with 18.7.1 or 18.7.2 above, the word 
"litigation", shall be deemed to replace the word "arbitration" wherever the latter word appears 
in the Contract Documents. 

 
SC-19 MBE and WBE participation 

 
The Contractor shall comply with the provision of G.L.c. 7 40N, and any associated regulations 
effective during the time of the project, relative to the participation of minority and women- 
owned businesses in connection with the project. At present, the current participation goals are 
7.4% MBE and 4% WBE. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 

END OF SECTION 
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EQUAL OPPORTUNITY  REQUIREMENTS 
 

1.  EQUAL EMPLOYMENT OPPORTUNITY 
 

A. Equal Employment Plan: The Contractor and each Subcontractor shall 
implement an effective affirmative action plan to assure equal employment opportunity 
throughout the performance of work on this project. Do not discriminate against any 
employee or applicant tor employment because of race, color, sex, religion, age, or national 
origin.  Affirmative action plan shall include, but not be limited to, the following: 

 
1. Employment, upgrading, demotion, or transfer. 
2. Recruitment or recruitment advertising. 
3. Layoff or termination. 
4. Rates of pay or other forms of compensation. 
5. Selection for training, including apprenticeship. 

 
B.  Rules and Regulations:  The Contractor and each Subcontractor shall comply with 

all applicable local, state and federal laws and regulations regarding equal employment 
opportunity and with the provisions of the following: 

 
1.. Governors "Executive Order No. 74", dated July 20. 1970. entitled the 

"Governor's Code of Fair Practices", as amended by the Governor's Executive Order No. 
116, dated May 1, 1975. 

 
2. The Fair Employment Practices Law of the Commonwealth, Chapter 1518 

of the General Laws of Massachusetts, as amended. 
 

3. The rules and regulations of the Massachusetts Commission Against 
Discrimination as in force at the dale of the Contract. 

 
4. The rules, regulations and relevant orders of the United States Secretary of 

Labor, the Commonwealth of Massachusetts Department of Labor and Industries, and other 
authorities having jurisdiction as in force at the date of the Contract. 

 
5. Governor's 'Executive Order No. 237'. 

 
C.  Employment Advertisements:  State in all solicitations or advertisements for 

employees that all qualified applicants will receive consideration tor employment without 
regard to race, color, sex, religion, age, or national  origin. 

 
D.  Referral Notices: Direct special effort toward the recruitment of minority workers 

through the unions and through referral agencies representing the minority community. 
 

E. Advising Labor Unions: Send to each labor union or representative of workers 
with which the Contractor has a collective bargaining agreement or other contract or 
understanding, a notice advising the labor union or workers' representative of the 
Contractors equal employment opportunity commitment and post copies of these notices in 
conspicuous places available to employees and applicants for  employment. 



2 EQUAL EMPLOYMENT  OPPORTUNITIES  

F.  Posting: Post copies of equal opportunity employment notices in conspicuous places 
available to employees and applicants for employment and post notices setting forth the 
provisions oi this non-discrimination equal employment opportunity clause. 

 
G.  Manning Table: Assume and be responsible for the affirmative duty of achieving the 

range of minority employment and women work force participation set forth in a manning table tor 
the entire project. Submit a manning table at the request of the Owner and obtain Owners 
approval prior to the Award of Contract. 

 
H.  Percentage Participation:  Both Contractor and Sub-contractor shall comply with 

requirements of Minority and Women Business percentage of Contract percentage participation 
requirements specified in the Minority and Women Business Enterprise Set Aside Requirements 
Section. 

 
 
 
 

END OF SECTION 
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MINORITY AND WOMEN BUSINESS 
ENTERPRISE SET ASIDE REQUIREMENTS 

 
 
 
 
 

1. GENERAL 
 

 
A. All provisions of the Contract Documents shall be subject to all applicable 

provisions of law, including, without limitation, Federal. State, and Local statutes and 
ordinances regarding setting aside a portion of the Contract tor qualified Minority and Women 
Business Enterprises. The Contractor shall recognize that other duties and obligations are 
required by laws, statutes, and ordinances which may not be provided herein, but must be 
considered and made a part of this Contract. In case of a conflict between the Contract 
Documents and applicable laws, statutes, and ordinances, the provisions of law, statutes, and 
ordinances shall govern. 

 
2. MINORITY AND WOMEN OWNED BUSINESS ENTERPRISE SET ASIDE 
REQUIREMENTS 

 
A. Requirements For minority and women business enterprise set aside 

requirements, provided to the Architect by the Awarding Authority Follow. The Architect does 
not warrant or guarantee the completeness or accuracy of this information, and every bidder 
and contractor shall be responsible tor ascertaining the MWBE set aside requirements in the 
area where the work will be performed. 

 
1.  Bidders shall agree to contract with minority and women owned 

businesses as certified by the State Office of Minority and Women Business Assistance 
[SOMWBA]. "the amount of participation which shall be reserved for such enterprises shall not 
be less than fifteen percent [t5%] of the total contract amount, of which at least ten percent 
[10%] shall be reserved tor minority business enterprises and five percent [5%] shall be 
reserved tor womenowned business  enterprises. 

 
2.  The Contractor and each Subcontractor shall furnish to the Awarding 

Authority, within fifteen days alter completion of its portion of the work, a certified 'Statement of 
Compliance" certifying compliance with minority and women business enterprise set aside 
requirements. Submit the 'Statement of Compliance' in a form acceptable lo the Awarding 
Authority. 

 
3. See Massachusetts Executive Order 237 as amended. 

 
 
 
 
 
 
 

END OF SECTION 
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THE COMMONWEALTH OF MASSACHUSETTS

DEPARTMENT OF LABOR STANDARDS

As determined by the Director under the provisions of the 

Massachusetts General Laws, Chapter 149, Sections 26 to 27H

EXECUTIVE OFFICE OF LABOR AND WORKFORCE DEVELOPMENT

Prevailing Wage Rates
CHARLES D. BAKER ROSALIN ACOSTA

SecretaryGovernor

MICHAEL FLANAGAN

Improvements to Town Hall Plaza to include but not limited to masonry, grading, electrical, plumbing as required.

Director

Awarding Authority: Town of Arlington

City/Town:Contract Number: 20-37 ARLINGTON

Description of Work:

Job Location: 730 Massachusetts Ave

Wage Request Number:    20200723-049Issue Date: 07/23/2020

               Information about Prevailing Wage Schedules for Awarding Authorities and Contractors

• This wage schedule applies only to the specific project referenced at the top of this page and uniquely identified by the 

“Wage Request Number” on all pages of this schedule.  

• An Awarding Authority must request an updated wage schedule from the Department of Labor Standards (“DLS”) if it has 

not opened bids or selected a contractor within 90 days of the date of issuance of the wage schedule.  For CM AT RISK 

projects (bid pursuant to G.L. c.149A), the earlier of:  (a) the execution date of the GMP Amendment, or (b) the bid for the 

first construction scope of work must be within 90-days of the wage schedule issuance date.

• The wage schedule shall be incorporated in any advertisement or call for bids for the project as required by M.G.L. c. 149, 

§ 27.  The wage schedule shall be made a part of the contract awarded for the project.  The wage schedule must be posted in a 

conspicuous place at the work site for the life of the project in accordance with M.G.L. c. 149 § 27.  The wages listed on the 

wage schedule must be paid to employees performing construction work on the project whether they are employed by the 

prime contractor, a filed sub-bidder, or any sub-contractor.  

• All apprentices working on the project are required to be registered with the Massachusetts Department of Labor 

Standards, Division of Apprentice Standards (DLS/DAS).   Apprentice must keep his/her apprentice identification card on 

his/her person during all work hours on the project.   An apprentice registered with DAS may be paid the lower apprentice 

wage rate at the applicable step as provided on the prevailing wage schedule.  Any apprentice not registered with DLS/DAS 

regardless of whether or not they are registered with any other federal, state, local, or private agency  must be paid the 

journeyworker's rate for the trade.

• The wage rates will remain in effect for the duration of the project, except in the case of multi-year public construction 

projects.  For construction projects lasting longer than one year, awarding authorities must request an updated wage schedule.  

Awarding authorities are required to request these updates no later than two weeks before the anniversary of the date the 

contract was executed by the awarding authority and the general contractor. For multi-year CM AT RISK projects, awarding 

authority must request an annual update no later than two weeks before the anniversary date, determined as the earlier of:  (a) 

the execution date of the GMP Amendment, or (b) the execution date of the first amendment to permit procurement of 

construction services. Contractors are required to obtain the wage schedules from awarding authorities, and to pay no less than 

these rates to covered workers.  The annual update requirement is not applicable to 27F “rental of equipment” contracts. 

• Every contractor or subcontractor which performs construction work on the project is required to submit weekly payroll 

reports and a Statement of Compliance directly to the awarding authority by mail or email and keep them on file for three 

years.  Each weekly payroll report must contain:  the employee’s name, address, occupational classification, hours worked, and 

wages paid.  Do not submit weekly payroll reports to DLS.  A sample of a payroll reporting form may be obtained at 

http://www.mass.gov/dols/pw. 

• Contractors with questions about the wage rates or classifications included on the wage schedule have an affirmative 

obligation to inquire with DLS at (617) 626-6953. 

• Employees not receiving the prevailing wage rate set forth on the wage schedule may report the violation to the Fair Labor 

Division of the office of the Attorney General at (617) 727-3465.

• Failure of a contractor or subcontractor to pay the prevailing wage rates listed on the wage schedule to all employees who 

perform construction work on the project is a violation of the law and subjects the contractor or subcontractor to civil and 

criminal penalties.

KARYN E. POLITO

Lt. Governor



Classification Total RateBase Wage Health Pension
Supplemental

Unemployment
Effective Date

Construction

(2 AXLE) DRIVER - EQUIPMENT
TEAMSTERS JOINT COUNCIL NO. 10 ZONE A

$62.38 06/01/2020 $12.41 $0.00 $36.25 $13.72

$62.88 08/01/2020 $12.91 $0.00 $36.25 $13.72

$63.98 12/01/2020 $12.91 $0.00 $36.25 $14.82

$64.78 06/01/2021 $12.91 $0.00 $37.05 $14.82

$65.28 08/01/2021 $13.41 $0.00 $37.05 $14.82

$66.47 12/01/2021 $13.41 $0.00 $37.05 $16.01

(3 AXLE) DRIVER - EQUIPMENT
TEAMSTERS JOINT COUNCIL NO. 10 ZONE A

$62.45 06/01/2020 $12.41 $0.00 $36.32 $13.72

$62.95 08/01/2020 $12.91 $0.00 $36.32 $13.72

$64.05 12/01/2020 $12.91 $0.00 $36.32 $14.82

$64.85 06/01/2021 $12.91 $0.00 $37.12 $14.82

$65.35 08/01/2021 $13.41 $0.00 $37.12 $14.82

$66.54 12/01/2021 $13.41 $0.00 $37.12 $16.01

(4 & 5 AXLE) DRIVER - EQUIPMENT
TEAMSTERS JOINT COUNCIL NO. 10 ZONE A

$62.57 06/01/2020 $12.41 $0.00 $36.44 $13.72

$63.07 08/01/2020 $12.91 $0.00 $36.44 $13.72

$64.17 12/01/2020 $12.91 $0.00 $36.44 $14.82

$64.97 06/01/2021 $12.91 $0.00 $37.24 $14.82

$65.47 08/01/2021 $13.41 $0.00 $37.24 $14.82

$66.66 12/01/2021 $13.41 $0.00 $37.24 $16.01

ADS/SUBMERSIBLE PILOT
PILE DRIVER LOCAL 56 (ZONE 1)

$133.83 08/01/2019 $9.90 $0.00 $102.78 $21.15

For apprentice rates see "Apprentice- PILE DRIVER"

AIR TRACK OPERATOR
LABORERS - ZONE 1

$65.59 06/01/2020 $8.60 $0.00 $39.90 $17.09

$66.57 12/01/2020 $8.60 $0.00 $40.88 $17.09

$67.59 06/01/2021 $8.60 $0.00 $41.90 $17.09

$68.60 12/01/2021 $8.60 $0.00 $42.91 $17.09
For apprentice rates see "Apprentice- LABORER"

ASBESTOS REMOVER - PIPE / MECH. EQUIPT.
HEAT & FROST INSULATORS LOCAL 6 (BOSTON)

$59.35 06/01/2020 $12.50 $0.00 $38.00 $8.85

$60.35 12/01/2020 $12.50 $0.00 $39.00 $8.85

ASPHALT RAKER
LABORERS - ZONE 1

$65.09 06/01/2020 $8.60 $0.00 $39.40 $17.09

$66.07 12/01/2020 $8.60 $0.00 $40.38 $17.09

$67.09 06/01/2021 $8.60 $0.00 $41.40 $17.09

$68.10 12/01/2021 $8.60 $0.00 $42.41 $17.09
For apprentice rates see "Apprentice- LABORER"

ASPHALT/CONCRETE/CRUSHER PLANT-ON SITE
OPERATING ENGINEERS LOCAL 4

$78.03 06/01/2020 $13.00 $0.00 $49.33 $15.70

$79.18 12/01/2020 $13.00 $0.00 $50.48 $15.70

$80.28 06/01/2021 $13.00 $0.00 $51.58 $15.70

$81.43 12/01/2021 $13.00 $0.00 $52.73 $15.70
For apprentice rates see "Apprentice- OPERATING ENGINEERS"

BACKHOE/FRONT-END LOADER
OPERATING ENGINEERS LOCAL 4

$78.03 06/01/2020 $13.00 $0.00 $49.33 $15.70

$79.18 12/01/2020 $13.00 $0.00 $50.48 $15.70

$80.28 06/01/2021 $13.00 $0.00 $51.58 $15.70

$81.43 12/01/2021 $13.00 $0.00 $52.73 $15.70
For apprentice rates see "Apprentice- OPERATING ENGINEERS"

Issue Date: Wage Request Number:07/23/2020 Page 2 of 3620200723-049



Classification Total RateBase Wage Health Pension
Supplemental

Unemployment
Effective Date

BARCO-TYPE JUMPING TAMPER
LABORERS - ZONE 1

$65.09 06/01/2020 $8.60 $0.00 $39.40 $17.09

$66.07 12/01/2020 $8.60 $0.00 $40.38 $17.09

$67.09 06/01/2021 $8.60 $0.00 $41.40 $17.09

$68.10 12/01/2021 $8.60 $0.00 $42.41 $17.09
For apprentice rates see "Apprentice- LABORER"

BLOCK PAVER, RAMMER / CURB SETTER
LABORERS - ZONE 1

$65.59 06/01/2020 $8.60 $0.00 $39.90 $17.09

$66.57 12/01/2020 $8.60 $0.00 $40.88 $17.09

$67.59 06/01/2021 $8.60 $0.00 $41.90 $17.09

$68.60 12/01/2021 $8.60 $0.00 $42.91 $17.09
For apprentice rates see "Apprentice- LABORER"

BOILER MAKER
BOILERMAKERS LOCAL 29

$71.15 01/01/2020 $7.07 $0.00 $46.10 $17.98

BOILERMAKER - Local 29Apprentice -

01/01/2020

Health Pension
Supplemental

UnemploymentStep Apprentice Base Wage Total Ratepercent

Effective Date -

 1 $29.97 $7.07 $11.69 $0.00 $48.73 65

 2 $29.97 $7.07 $11.69 $0.00 $48.73 65

 3 $32.27 $7.07 $12.59 $0.00 $51.93 70

 4 $34.58 $7.07 $13.49 $0.00 $55.14 75

 5 $36.88 $7.07 $14.38 $0.00 $58.33 80

 6 $39.19 $7.07 $15.29 $0.00 $61.55 85

 7 $41.49 $7.07 $16.18 $0.00 $64.74 90

 8 $43.80 $7.07 $17.09 $0.00 $67.96 95

Notes: 

     

     

Apprentice to Journeyworker Ratio:1:4

BRICK/STONE/ARTIFICIAL MASONRY (INCL. MASONRY 

WATERPROOFING)
BRICKLAYERS LOCAL 3 (BOSTON)

$87.09 02/01/2020 $10.75 $0.00 $54.40 $21.94

$88.59 08/01/2020 $10.75 $0.00 $55.75 $22.09

$89.23 02/01/2021 $10.75 $0.00 $56.39 $22.09

$90.79 08/01/2021 $10.75 $0.00 $57.79 $22.25

$91.38 02/01/2022 $10.75 $0.00 $58.38 $22.25

Issue Date: Wage Request Number:07/23/2020 Page 3 of 3620200723-049



Classification Total RateBase Wage Health Pension
Supplemental

Unemployment
Effective Date

BRICK/PLASTER/CEMENT MASON - Local 3 BostonApprentice -

02/01/2020

Health Pension
Supplemental

UnemploymentStep Apprentice Base Wage Total Ratepercent

Effective Date -

 1 $27.20 $10.75 $21.94 $0.00 $59.89 50

 2 $32.64 $10.75 $21.94 $0.00 $65.33 60

 3 $38.08 $10.75 $21.94 $0.00 $70.77 70

 4 $43.52 $10.75 $21.94 $0.00 $76.21 80

 5 $48.96 $10.75 $21.94 $0.00 $81.65 90

08/01/2020

Health Pension
Supplemental

UnemploymentStep Apprentice Base Wage Total Ratepercent

Effective Date -

 1 $27.88 $10.75 $22.09 $0.00 $60.72 50

 2 $33.45 $10.75 $22.09 $0.00 $66.29 60

 3 $39.03 $10.75 $22.09 $0.00 $71.87 70

 4 $44.60 $10.75 $22.09 $0.00 $77.44 80

 5 $50.18 $10.75 $22.09 $0.00 $83.02 90

Notes: 

     

     

Apprentice to Journeyworker Ratio:1:5

BULLDOZER/GRADER/SCRAPER
OPERATING ENGINEERS LOCAL 4

$77.51 06/01/2020 $13.00 $0.00 $48.81 $15.70

$78.65 12/01/2020 $13.00 $0.00 $49.95 $15.70

$79.74 06/01/2021 $13.00 $0.00 $51.04 $15.70

$80.88 12/01/2021 $13.00 $0.00 $52.18 $15.70
For apprentice rates see "Apprentice- OPERATING ENGINEERS"

CAISSON & UNDERPINNING BOTTOM MAN
LABORERS - FOUNDATION AND MARINE

$66.14 06/01/2020 $8.60 $0.00 $40.30 $17.24

$67.12 12/01/2020 $8.60 $0.00 $41.28 $17.24

$68.14 06/01/2021 $8.60 $0.00 $42.30 $17.24

$69.15 12/01/2021 $8.60 $0.00 $43.31 $17.24
For apprentice rates see "Apprentice- LABORER"

CAISSON & UNDERPINNING LABORER
LABORERS - FOUNDATION AND MARINE

$64.99 06/01/2020 $8.60 $0.00 $39.15 $17.24

$65.97 12/01/2020 $8.60 $0.00 $40.13 $17.24

$66.99 06/01/2021 $8.60 $0.00 $41.15 $17.24

$68.00 12/01/2021 $8.60 $0.00 $42.16 $17.24
For apprentice rates see "Apprentice- LABORER"

CAISSON & UNDERPINNING TOP MAN
LABORERS - FOUNDATION AND MARINE

$64.99 06/01/2020 $8.60 $0.00 $39.15 $17.24

$65.97 12/01/2020 $8.60 $0.00 $40.13 $17.24

$66.99 06/01/2021 $8.60 $0.00 $41.15 $17.24

$68.00 12/01/2021 $8.60 $0.00 $42.16 $17.24
For apprentice rates see "Apprentice- LABORER"

CARBIDE CORE DRILL OPERATOR
LABORERS - ZONE 1

$65.09 06/01/2020 $8.60 $0.00 $39.40 $17.09

$66.07 12/01/2020 $8.60 $0.00 $40.38 $17.09

$67.09 06/01/2021 $8.60 $0.00 $41.40 $17.09

$68.10 12/01/2021 $8.60 $0.00 $42.41 $17.09
For apprentice rates see "Apprentice- LABORER"
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Classification Total RateBase Wage Health Pension
Supplemental

Unemployment
Effective Date

CARPENTER
CARPENTERS -ZONE 2 (Eastern Massachusetts)

$70.85 03/01/2020 $9.40 $0.00 $42.50 $18.95

$71.50 09/01/2020 $9.40 $0.00 $43.15 $18.95

$72.10 03/01/2021 $9.40 $0.00 $43.75 $18.95

$72.75 09/01/2021 $9.40 $0.00 $44.40 $18.95

$73.35 03/01/2022 $9.40 $0.00 $45.00 $18.95

$74.00 09/01/2022 $9.40 $0.00 $45.65 $18.95

$74.60 03/01/2023 $9.40 $0.00 $46.25 $18.95

CARPENTER - Zone 2 Eastern MAApprentice -

03/01/2020

Health Pension
Supplemental

UnemploymentStep Apprentice Base Wage Total Ratepercent

Effective Date -

 1 $21.25 $9.40 $1.73 $0.00 $32.38 50

 2 $25.50 $9.40 $1.73 $0.00 $36.63 60

 3 $29.75 $9.40 $13.76 $0.00 $52.91 70

 4 $31.88 $9.40 $13.76 $0.00 $55.04 75

 5 $34.00 $9.40 $15.49 $0.00 $58.89 80

 6 $34.00 $9.40 $15.49 $0.00 $58.89 80

 7 $38.25 $9.40 $17.22 $0.00 $64.87 90

 8 $38.25 $9.40 $17.22 $0.00 $64.87 90

09/01/2020

Health Pension
Supplemental

UnemploymentStep Apprentice Base Wage Total Ratepercent

Effective Date -

 1 $21.58 $9.40 $1.73 $0.00 $32.71 50

 2 $25.89 $9.40 $1.73 $0.00 $37.02 60

 3 $30.21 $9.40 $13.76 $0.00 $53.37 70

 4 $32.36 $9.40 $13.76 $0.00 $55.52 75

 5 $34.52 $9.40 $15.49 $0.00 $59.41 80

 6 $34.52 $9.40 $15.49 $0.00 $59.41 80

 7 $38.84 $9.40 $17.22 $0.00 $65.46 90

 8 $38.84 $9.40 $17.22 $0.00 $65.46 90

Notes: 

     % Indentured After 10/1/17; 45/45/55/55/70/70/80/80

     Step 1&2 $30.26/ 3&4 $36.18/ 5&6 $54.64/ 7&8 $60.62

Apprentice to Journeyworker Ratio:1:5

CARPENTER WOOD FRAME
CARPENTERS -ZONE 2 (Wood Frame)

$42.88 10/01/2019 $7.07 $0.00 $27.95 $7.86

All Aspects of New Wood Frame Work

Issue Date: Wage Request Number:07/23/2020 Page 5 of 3620200723-049



Classification Total RateBase Wage Health Pension
Supplemental

Unemployment
Effective Date

CARPENTER (Wood Frame) - Zone 2Apprentice -

10/01/2019

Health Pension
Supplemental

UnemploymentStep Apprentice Base Wage Total Ratepercent

Effective Date -

 1 $16.77 $7.07 $0.00 $0.00 $23.84 60

 2 $16.77 $7.07 $0.00 $0.00 $23.84 60

 3 $18.17 $7.07 $7.86 $0.00 $33.10 65

 4 $19.57 $7.07 $7.86 $0.00 $34.50 70

 5 $20.96 $7.07 $7.86 $0.00 $35.89 75

 6 $22.36 $7.07 $7.86 $0.00 $37.29 80

 7 $23.76 $7.07 $7.86 $0.00 $38.69 85

 8 $25.16 $7.07 $7.86 $0.00 $40.09 90

Notes: 

     % Indentured After 10/1/17; 45/45/55/55/70/70/80/80

     Step 1&2 $19.65/ 3&4 $27.19/ 5&6 $34.50/ 7&8 $37.29

Apprentice to Journeyworker Ratio:1:5

CEMENT MASONRY/PLASTERING
BRICKLAYERS LOCAL 3 (BOSTON)

$84.85 01/01/2020 $12.75 $0.62 $49.07 $22.41

CEMENT MASONRY/PLASTERING - Eastern Mass (Boston)Apprentice -

01/01/2020

Health Pension
Supplemental

UnemploymentStep Apprentice Base Wage Total Ratepercent

Effective Date -

 1 $24.54 $12.75 $15.41 $0.00 $52.70 50

 2 $29.44 $12.75 $17.41 $0.62 $60.22 60

 3 $31.90 $12.75 $18.41 $0.62 $63.68 65

 4 $34.35 $12.75 $19.41 $0.62 $67.13 70

 5 $36.80 $12.75 $20.41 $0.62 $70.58 75

 6 $39.26 $12.75 $21.41 $0.62 $74.04 80

 7 $44.16 $12.75 $22.41 $0.62 $79.94 90

Notes: 

     Steps 3,4 are 500 hrs. All other steps are 1,000 hrs.

     

Apprentice to Journeyworker Ratio:1:3

CHAIN SAW OPERATOR
LABORERS - ZONE 1

$65.09 06/01/2020 $8.60 $0.00 $39.40 $17.09

$66.07 12/01/2020 $8.60 $0.00 $40.38 $17.09

$67.09 06/01/2021 $8.60 $0.00 $41.40 $17.09

$68.10 12/01/2021 $8.60 $0.00 $42.41 $17.09
For apprentice rates see "Apprentice- LABORER"

CLAM SHELLS/SLURRY BUCKETS/HEADING MACHINES
OPERATING ENGINEERS LOCAL 4

$79.03 06/01/2020 $13.00 $0.00 $50.33 $15.70

$80.18 12/01/2020 $13.00 $0.00 $51.48 $15.70

$81.28 06/01/2021 $13.00 $0.00 $52.58 $15.70

$82.43 12/01/2021 $13.00 $0.00 $53.73 $15.70
For apprentice rates see "Apprentice- OPERATING ENGINEERS"
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Classification Total RateBase Wage Health Pension
Supplemental

Unemployment
Effective Date

COMPRESSOR OPERATOR
OPERATING ENGINEERS LOCAL 4

$61.42 06/01/2020 $13.00 $0.00 $32.72 $15.70

$62.20 12/01/2020 $13.00 $0.00 $33.50 $15.70

$62.95 06/01/2021 $13.00 $0.00 $34.25 $15.70

$63.74 12/01/2021 $13.00 $0.00 $35.04 $15.70
For apprentice rates see "Apprentice- OPERATING ENGINEERS"

DELEADER (BRIDGE)
PAINTERS LOCAL 35 - ZONE 2

$82.16 07/01/2020 $8.25 $0.00 $51.51 $22.40

$83.06 01/01/2021 $8.25 $0.00 $52.06 $22.75

PAINTER Local 35  - BRIDGES/TANKSApprentice -

07/01/2020

Health Pension
Supplemental

UnemploymentStep Apprentice Base Wage Total Ratepercent

Effective Date -

 1 $25.76 $8.25 $0.00 $0.00 $34.01 50

 2 $28.33 $8.25 $6.05 $0.00 $42.63 55

 3 $30.91 $8.25 $6.60 $0.00 $45.76 60

 4 $33.48 $8.25 $7.15 $0.00 $48.88 65

 5 $36.06 $8.25 $19.10 $0.00 $63.41 70

 6 $38.63 $8.25 $19.65 $0.00 $66.53 75

 7 $41.21 $8.25 $20.20 $0.00 $69.66 80

 8 $46.36 $8.25 $21.30 $0.00 $75.91 90

01/01/2021

Health Pension
Supplemental

UnemploymentStep Apprentice Base Wage Total Ratepercent

Effective Date -

 1 $26.03 $8.25 $0.00 $0.00 $34.28 50

 2 $28.63 $8.25 $6.16 $0.00 $43.04 55

 3 $31.24 $8.25 $6.72 $0.00 $46.21 60

 4 $33.84 $8.25 $7.28 $0.00 $49.37 65

 5 $36.44 $8.25 $19.39 $0.00 $64.08 70

 6 $39.05 $8.25 $19.95 $0.00 $67.25 75

 7 $41.65 $8.25 $20.51 $0.00 $70.41 80

 8 $46.85 $8.25 $21.63 $0.00 $76.73 90

Notes: 

     Steps are 750 hrs.

     

Apprentice to Journeyworker Ratio:1:1

DEMO: ADZEMAN
LABORERS - ZONE 1

$64.00 12/01/2019 $8.10 $0.00 $39.30 $16.60

For apprentice rates see "Apprentice- LABORER"

DEMO: BACKHOE/LOADER/HAMMER OPERATOR
LABORERS - ZONE 1

$65.00 12/01/2019 $8.10 $0.00 $40.30 $16.60

For apprentice rates see "Apprentice- LABORER"

DEMO: BURNERS
LABORERS - ZONE 1

$64.75 12/01/2019 $8.10 $0.00 $40.05 $16.60

For apprentice rates see "Apprentice- LABORER"

DEMO: CONCRETE CUTTER/SAWYER
LABORERS - ZONE 1

$65.00 12/01/2019 $8.10 $0.00 $40.30 $16.60

For apprentice rates see "Apprentice- LABORER"
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Classification Total RateBase Wage Health Pension
Supplemental

Unemployment
Effective Date

DEMO: JACKHAMMER OPERATOR
LABORERS - ZONE 1

$64.75 12/01/2019 $8.10 $0.00 $40.05 $16.60

For apprentice rates see "Apprentice- LABORER"

DEMO: WRECKING LABORER
LABORERS - ZONE 1

$64.00 12/01/2019 $8.10 $0.00 $39.30 $16.60

For apprentice rates see "Apprentice- LABORER"

DIRECTIONAL DRILL MACHINE OPERATOR
OPERATING ENGINEERS LOCAL 4

$77.51 06/01/2020 $13.00 $0.00 $48.81 $15.70

$78.65 12/01/2020 $13.00 $0.00 $49.95 $15.70

$79.74 06/01/2021 $13.00 $0.00 $51.04 $15.70

$80.88 12/01/2021 $13.00 $0.00 $52.18 $15.70
For apprentice rates see "Apprentice- OPERATING ENGINEERS"

DIVER
PILE DRIVER LOCAL 56 (ZONE 1)

$99.57 08/01/2019 $9.90 $0.00 $68.52 $21.15

For apprentice rates see "Apprentice- PILE DRIVER"

DIVER TENDER
PILE DRIVER LOCAL 56 (ZONE 1)

$79.99 08/01/2019 $9.90 $0.00 $48.94 $21.15

For apprentice rates see "Apprentice- PILE DRIVER"

DIVER TENDER (EFFLUENT)
PILE DRIVER LOCAL 56 (ZONE 1)

$104.46 08/01/2019 $9.90 $0.00 $73.41 $21.15

For apprentice rates see "Apprentice- PILE DRIVER"

DIVER/SLURRY (EFFLUENT)
PILE DRIVER LOCAL 56 (ZONE 1)

$133.83 08/01/2019 $9.90 $0.00 $102.78 $21.15

For apprentice rates see "Apprentice- PILE DRIVER"

DRAWBRIDGE OPERATOR (Construction)
ELECTRICIANS LOCAL 103

$85.70 03/01/2020 $13.00 $0.00 $53.50 $19.20

$87.18 09/01/2020 $13.00 $0.00 $54.93 $19.25

$88.41 03/01/2021 $13.00 $0.00 $56.13 $19.28

$89.89 09/01/2021 $13.00 $0.00 $57.56 $19.33

$91.12 03/01/2022 $13.00 $0.00 $58.76 $19.36

$92.60 09/01/2022 $13.00 $0.00 $60.19 $19.41

$93.83 03/01/2023 $13.00 $0.00 $61.39 $19.44
For apprentice rates see "Apprentice- ELECTRICIAN"

ELECTRICIAN
ELECTRICIANS LOCAL 103

$85.70 03/01/2020 $13.00 $0.00 $53.50 $19.20

$87.18 09/01/2020 $13.00 $0.00 $54.93 $19.25

$88.41 03/01/2021 $13.00 $0.00 $56.13 $19.28

$89.89 09/01/2021 $13.00 $0.00 $57.56 $19.33

$91.12 03/01/2022 $13.00 $0.00 $58.76 $19.36

$92.60 09/01/2022 $13.00 $0.00 $60.19 $19.41

$93.83 03/01/2023 $13.00 $0.00 $61.39 $19.44
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Classification Total RateBase Wage Health Pension
Supplemental

Unemployment
Effective Date

ELECTRICIAN - Local 103Apprentice -

03/01/2020

Health Pension
Supplemental

UnemploymentStep Apprentice Base Wage Total Ratepercent

Effective Date -

 1 $21.40 $13.00 $0.64 $0.00 $35.04 40

 2 $21.40 $13.00 $0.64 $0.00 $35.04 40

 3 $24.08 $13.00 $14.62 $0.00 $51.70 45

 4 $24.08 $13.00 $14.62 $0.00 $51.70 45

 5 $26.75 $13.00 $15.04 $0.00 $54.79 50

 6 $29.43 $13.00 $15.46 $0.00 $57.89 55

 7 $32.10 $13.00 $15.87 $0.00 $60.97 60

 8 $34.78 $13.00 $16.29 $0.00 $64.07 65

 9 $37.45 $13.00 $16.70 $0.00 $67.15 70

 10 $40.13 $13.00 $17.12 $0.00 $70.25 75

09/01/2020

Health Pension
Supplemental

UnemploymentStep Apprentice Base Wage Total Ratepercent

Effective Date -

 1 $21.97 $13.00 $0.66 $0.00 $35.63 40

 2 $21.97 $13.00 $0.66 $0.00 $35.63 40

 3 $24.72 $13.00 $14.64 $0.00 $52.36 45

 4 $24.72 $13.00 $14.64 $0.00 $52.36 45

 5 $27.47 $13.00 $15.06 $0.00 $55.53 50

 6 $30.21 $13.00 $15.49 $0.00 $58.70 55

 7 $32.96 $13.00 $15.90 $0.00 $61.86 60

 8 $35.70 $13.00 $16.32 $0.00 $65.02 65

 9 $38.45 $13.00 $16.73 $0.00 $68.18 70

 10 $41.20 $13.00 $17.16 $0.00 $71.36 75

Notes: :

     App Prior 1/1/03; 30/35/40/45/50/55/65/70/75/80

     

Apprentice to Journeyworker Ratio:2:3***

ELEVATOR CONSTRUCTOR
ELEVATOR CONSTRUCTORS LOCAL 4

$95.56 01/01/2020 $15.73 $0.00 $61.42 $18.41

$98.66 01/01/2021 $15.88 $0.00 $63.47 $19.31

$101.86 01/01/2022 $16.03 $0.00 $65.62 $20.21
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Classification Total RateBase Wage Health Pension
Supplemental

Unemployment
Effective Date

ELEVATOR CONSTRUCTOR - Local 4Apprentice -

01/01/2020

Health Pension
Supplemental

UnemploymentStep Apprentice Base Wage Total Ratepercent

Effective Date -

 1 $30.71 $15.73 $0.00 $0.00 $46.44 50

 2 $33.78 $15.73 $18.41 $0.00 $67.92 55

 3 $39.92 $15.73 $18.41 $0.00 $74.06 65

 4 $42.99 $15.73 $18.41 $0.00 $77.13 70

 5 $49.14 $15.73 $18.41 $0.00 $83.28 80

01/01/2021

Health Pension
Supplemental

UnemploymentStep Apprentice Base Wage Total Ratepercent

Effective Date -

 1 $31.74 $15.88 $0.00 $0.00 $47.62 50

 2 $34.91 $15.88 $19.31 $0.00 $70.10 55

 3 $41.26 $15.88 $19.31 $0.00 $76.45 65

 4 $44.43 $15.88 $19.31 $0.00 $79.62 70

 5 $50.78 $15.88 $19.31 $0.00 $85.97 80

Notes: 

     Steps 1-2 are 6 mos.; Steps 3-5 are 1 year

     

Apprentice to Journeyworker Ratio:1:1

ELEVATOR CONSTRUCTOR HELPER
ELEVATOR CONSTRUCTORS LOCAL 4

$77.13 01/01/2020 $15.73 $0.00 $42.99 $18.41

$79.62 01/01/2021 $15.88 $0.00 $44.43 $19.31

$82.17 01/01/2022 $16.03 $0.00 $45.93 $20.21
For apprentice rates see "Apprentice - ELEVATOR CONSTRUCTOR"

FENCE & GUARD RAIL ERECTOR
LABORERS - ZONE 1

$65.09 06/01/2020 $8.60 $0.00 $39.40 $17.09

$66.07 12/01/2020 $8.60 $0.00 $40.38 $17.09

$67.09 06/01/2021 $8.60 $0.00 $41.40 $17.09

$68.10 12/01/2021 $8.60 $0.00 $42.41 $17.09
For apprentice rates see "Apprentice- LABORER"

FIELD ENG.INST.PERSON-BLDG,SITE,HVY/HWY
OPERATING ENGINEERS LOCAL 4

$72.93 05/01/2020 $12.50 $0.00 $44.73 $15.70

$73.93 11/01/2020 $12.50 $0.00 $45.73 $15.70

$75.08 05/01/2021 $12.50 $0.00 $46.88 $15.70

$76.08 11/01/2021 $12.50 $0.00 $47.88 $15.70

$77.23 05/01/2022 $12.50 $0.00 $49.03 $15.70
For apprentice rates see "Apprentice- OPERATING ENGINEERS"

FIELD ENG.PARTY CHIEF-BLDG,SITE,HVY/HWY
OPERATING ENGINEERS LOCAL 4

$74.43 05/01/2020 $12.50 $0.00 $46.23 $15.70

$75.44 11/01/2020 $12.50 $0.00 $47.24 $15.70

$76.60 05/01/2021 $12.50 $0.00 $48.40 $15.70

$77.61 11/01/2021 $12.50 $0.00 $49.41 $15.70

$78.77 05/01/2022 $12.50 $0.00 $50.57 $15.70
For apprentice rates see "Apprentice- OPERATING ENGINEERS"
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Classification Total RateBase Wage Health Pension
Supplemental

Unemployment
Effective Date

FIELD ENG.ROD PERSON-BLDG,SITE,HVY/HWY
OPERATING ENGINEERS LOCAL 4

$50.84 05/01/2020 $12.50 $0.00 $22.64 $15.70

$51.43 11/01/2020 $12.50 $0.00 $23.23 $15.70

$52.11 05/01/2021 $12.50 $0.00 $23.91 $15.70

$52.71 11/01/2021 $12.50 $0.00 $24.51 $15.70

$53.38 05/01/2022 $12.50 $0.00 $25.18 $15.70
For apprentice rates see "Apprentice- OPERATING ENGINEERS"

FIRE ALARM INSTALLER
ELECTRICIANS LOCAL 103

$85.70 03/01/2020 $13.00 $0.00 $53.50 $19.20

$87.18 09/01/2020 $13.00 $0.00 $54.93 $19.25

$88.41 03/01/2021 $13.00 $0.00 $56.13 $19.28

$89.89 09/01/2021 $13.00 $0.00 $57.56 $19.33

$91.12 03/01/2022 $13.00 $0.00 $58.76 $19.36

$92.60 09/01/2022 $13.00 $0.00 $60.19 $19.41

$93.83 03/01/2023 $13.00 $0.00 $61.39 $19.44
For apprentice rates see "Apprentice- ELECTRICIAN"

FIRE ALARM REPAIR / MAINTENANCE

                                         / COMMISSIONINGELECTRICIANS 

LOCAL 103

$70.25 03/01/2020 $13.00 $0.00 $40.13 $17.12

$71.36 09/01/2020 $13.00 $0.00 $41.20 $17.16

$72.93 03/01/2021 $13.00 $0.00 $42.66 $17.27

$74.70 09/01/2021 $13.00 $0.00 $44.32 $17.38

$76.32 03/01/2022 $13.00 $0.00 $45.83 $17.49

$78.17 09/01/2022 $13.00 $0.00 $47.55 $17.62

$79.84 03/01/2023 $13.00 $0.00 $49.11 $17.73
For apprentice rates see "Apprentice- TELECOMMUNICATIONS TECHNICIAN"

FIREMAN (ASST. ENGINEER)
OPERATING ENGINEERS LOCAL 4

$69.00 06/01/2020 $13.00 $0.00 $40.30 $15.70

$69.95 12/01/2020 $13.00 $0.00 $41.25 $15.70

$70.86 06/01/2021 $13.00 $0.00 $42.16 $15.70

$71.81 12/01/2021 $13.00 $0.00 $43.11 $15.70
For apprentice rates see "Apprentice- OPERATING ENGINEERS"

FLAGGER & SIGNALER
LABORERS - ZONE 1

$49.19 06/01/2020 $8.60 $0.00 $23.50 $17.09

$50.19 12/01/2020 $8.60 $0.00 $24.50 $17.09

$50.19 06/01/2021 $8.60 $0.00 $24.50 $17.09

$50.19 12/01/2021 $8.60 $0.00 $24.50 $17.09
For apprentice rates see "Apprentice- LABORER"

FLOORCOVERER
FLOORCOVERERS LOCAL 2168 ZONE I

$75.70 03/01/2020 $9.40 $0.00 $47.05 $19.25

$76.50 09/01/2020 $9.40 $0.00 $47.85 $19.25

$77.30 03/01/2021 $9.40 $0.00 $48.65 $19.25

$78.10 09/01/2021 $9.40 $0.00 $49.45 $19.25

$78.90 03/01/2022 $9.40 $0.00 $50.25 $19.25
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Classification Total RateBase Wage Health Pension
Supplemental

Unemployment
Effective Date

FLOORCOVERER - Local 2168 Zone IApprentice -

03/01/2020

Health Pension
Supplemental

UnemploymentStep Apprentice Base Wage Total Ratepercent

Effective Date -

 1 $23.53 $9.40 $1.79 $0.00 $34.72 50

 2 $25.88 $9.40 $1.79 $0.00 $37.07 55

 3 $28.23 $9.40 $13.88 $0.00 $51.51 60

 4 $30.58 $9.40 $13.88 $0.00 $53.86 65

 5 $32.94 $9.40 $15.67 $0.00 $58.01 70

 6 $35.29 $9.40 $15.67 $0.00 $60.36 75

 7 $37.64 $9.40 $17.46 $0.00 $64.50 80

 8 $39.99 $9.40 $17.46 $0.00 $66.85 85

09/01/2020

Health Pension
Supplemental

UnemploymentStep Apprentice Base Wage Total Ratepercent

Effective Date -

 1 $23.93 $9.40 $1.79 $0.00 $35.12 50

 2 $26.32 $9.40 $1.79 $0.00 $37.51 55

 3 $28.71 $9.40 $13.88 $0.00 $51.99 60

 4 $31.10 $9.40 $13.88 $0.00 $54.38 65

 5 $33.50 $9.40 $15.67 $0.00 $58.57 70

 6 $35.89 $9.40 $15.67 $0.00 $60.96 75

 7 $38.28 $9.40 $17.46 $0.00 $65.14 80

 8 $40.67 $9.40 $17.46 $0.00 $67.53 85

Notes: Steps are 750 hrs.

     % After 09/1/17; 45/45/55/55/70/70/80/80 (1500hr Steps)

     Step 1&2 $32.36/ 3&4 $38.80/ 5&6 $58.01/ 7&8 $64.50

Apprentice to Journeyworker Ratio:1:1

FORK LIFT/CHERRY PICKER
OPERATING ENGINEERS LOCAL 4

$78.03 06/01/2020 $13.00 $0.00 $49.33 $15.70

$79.18 12/01/2020 $13.00 $0.00 $50.48 $15.70

$80.28 06/01/2021 $13.00 $0.00 $51.58 $15.70

$81.43 12/01/2021 $13.00 $0.00 $52.73 $15.70
For apprentice rates see "Apprentice- OPERATING ENGINEERS"

GENERATOR/LIGHTING PLANT/HEATERS
OPERATING ENGINEERS LOCAL 4

$61.42 06/01/2020 $13.00 $0.00 $32.72 $15.70

$62.20 12/01/2020 $13.00 $0.00 $33.50 $15.70

$62.95 06/01/2021 $13.00 $0.00 $34.25 $15.70

$63.74 12/01/2021 $13.00 $0.00 $35.04 $15.70
For apprentice rates see "Apprentice- OPERATING ENGINEERS"

GLAZIER (GLASS PLANK/AIR BARRIER/INTERIOR 

SYSTEMS)
GLAZIERS LOCAL 35 (ZONE 2)

$71.66 07/01/2020 $8.25 $0.00 $41.01 $22.40

$72.56 01/01/2021 $8.25 $0.00 $41.56 $22.75
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Classification Total RateBase Wage Health Pension
Supplemental

Unemployment
Effective Date

GLAZIER - Local 35 Zone 2Apprentice -

07/01/2020

Health Pension
Supplemental

UnemploymentStep Apprentice Base Wage Total Ratepercent

Effective Date -

 1 $20.51 $8.25 $0.00 $0.00 $28.76 50

 2 $22.56 $8.25 $6.05 $0.00 $36.86 55

 3 $24.61 $8.25 $6.60 $0.00 $39.46 60

 4 $26.66 $8.25 $7.15 $0.00 $42.06 65

 5 $28.71 $8.25 $19.10 $0.00 $56.06 70

 6 $30.76 $8.25 $19.65 $0.00 $58.66 75

 7 $32.81 $8.25 $20.20 $0.00 $61.26 80

 8 $36.91 $8.25 $21.30 $0.00 $66.46 90

01/01/2021

Health Pension
Supplemental

UnemploymentStep Apprentice Base Wage Total Ratepercent

Effective Date -

 1 $20.78 $8.25 $0.00 $0.00 $29.03 50

 2 $22.86 $8.25 $6.16 $0.00 $37.27 55

 3 $24.94 $8.25 $6.72 $0.00 $39.91 60

 4 $27.01 $8.25 $7.28 $0.00 $42.54 65

 5 $29.09 $8.25 $19.39 $0.00 $56.73 70

 6 $31.17 $8.25 $19.95 $0.00 $59.37 75

 7 $33.25 $8.25 $20.51 $0.00 $62.01 80

 8 $37.40 $8.25 $21.63 $0.00 $67.28 90

Notes: 

     Steps are 750 hrs.

     

Apprentice to Journeyworker Ratio:1:1

HOISTING ENGINEER/CRANES/GRADALLS
OPERATING ENGINEERS LOCAL 4

$78.03 06/01/2020 $13.00 $0.00 $49.33 $15.70

$79.18 12/01/2020 $13.00 $0.00 $50.48 $15.70

$80.28 06/01/2021 $13.00 $0.00 $51.58 $15.70

$81.43 12/01/2021 $13.00 $0.00 $52.73 $15.70
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Classification Total RateBase Wage Health Pension
Supplemental

Unemployment
Effective Date

OPERATING ENGINEERS - Local 4Apprentice -

06/01/2020

Health Pension
Supplemental

UnemploymentStep Apprentice Base Wage Total Ratepercent

Effective Date -

 1 $27.13 $13.00 $0.00 $0.00 $40.13 55

 2 $29.60 $13.00 $15.70 $0.00 $58.30 60

 3 $32.06 $13.00 $15.70 $0.00 $60.76 65

 4 $34.53 $13.00 $15.70 $0.00 $63.23 70

 5 $37.00 $13.00 $15.70 $0.00 $65.70 75

 6 $39.46 $13.00 $15.70 $0.00 $68.16 80

 7 $41.93 $13.00 $15.70 $0.00 $70.63 85

 8 $44.40 $13.00 $15.70 $0.00 $73.10 90

12/01/2020

Health Pension
Supplemental

UnemploymentStep Apprentice Base Wage Total Ratepercent

Effective Date -

 1 $27.76 $13.00 $0.00 $0.00 $40.76 55

 2 $30.29 $13.00 $15.70 $0.00 $58.99 60

 3 $32.81 $13.00 $15.70 $0.00 $61.51 65

 4 $35.34 $13.00 $15.70 $0.00 $64.04 70

 5 $37.86 $13.00 $15.70 $0.00 $66.56 75

 6 $40.38 $13.00 $15.70 $0.00 $69.08 80

 7 $42.91 $13.00 $15.70 $0.00 $71.61 85

 8 $45.43 $13.00 $15.70 $0.00 $74.13 90

Notes: 

     

     

Apprentice to Journeyworker Ratio:1:6

HVAC (DUCTWORK)
SHEETMETAL WORKERS LOCAL 17 - A

$89.44 02/01/2020 $13.35 $2.61 $49.36 $24.12

$90.94 08/01/2020 $13.50 $2.65 $50.67 $24.12

$92.64 02/01/2021 $13.50 $2.70 $52.32 $24.12

$94.44 08/01/2021 $13.50 $2.75 $54.07 $24.12

$96.24 02/01/2022 $13.50 $2.80 $55.82 $24.12
For apprentice rates see "Apprentice- SHEET METAL WORKER"

HVAC (ELECTRICAL CONTROLS)
ELECTRICIANS LOCAL 103

$85.70 03/01/2020 $13.00 $0.00 $53.50 $19.20

$87.18 09/01/2020 $13.00 $0.00 $54.93 $19.25

$88.41 03/01/2021 $13.00 $0.00 $56.13 $19.28

$89.89 09/01/2021 $13.00 $0.00 $57.56 $19.33

$91.12 03/01/2022 $13.00 $0.00 $58.76 $19.36

$92.60 09/01/2022 $13.00 $0.00 $60.19 $19.41

$93.83 03/01/2023 $13.00 $0.00 $61.39 $19.44
For apprentice rates see "Apprentice- ELECTRICIAN"
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Classification Total RateBase Wage Health Pension
Supplemental

Unemployment
Effective Date

HVAC (TESTING AND BALANCING - AIR)
SHEETMETAL WORKERS LOCAL 17 - A

$89.44 02/01/2020 $13.35 $2.61 $49.36 $24.12

$90.94 08/01/2020 $13.50 $2.65 $50.67 $24.12

$92.64 02/01/2021 $13.50 $2.70 $52.32 $24.12

$94.44 08/01/2021 $13.50 $2.75 $54.07 $24.12

$96.24 02/01/2022 $13.50 $2.80 $55.82 $24.12
For apprentice rates see "Apprentice- SHEET METAL WORKER"

HVAC (TESTING AND BALANCING -WATER)
PIPEFITTERS LOCAL 537

$86.88 03/01/2020 $10.95 $0.00 $56.19 $19.74

$88.38 09/01/2020 $10.95 $0.00 $57.69 $19.74

$89.88 03/01/2021 $10.95 $0.00 $59.19 $19.74
For apprentice rates see "Apprentice- PIPEFITTER" or "PLUMBER/PIPEFITTER"

HVAC MECHANIC
PIPEFITTERS LOCAL 537

$86.88 03/01/2020 $10.95 $0.00 $56.19 $19.74

$88.38 09/01/2020 $10.95 $0.00 $57.69 $19.74

$89.88 03/01/2021 $10.95 $0.00 $59.19 $19.74
For apprentice rates see "Apprentice- PIPEFITTER" or "PLUMBER/PIPEFITTER"

HYDRAULIC DRILLS
LABORERS - ZONE 1

$65.59 06/01/2020 $8.60 $0.00 $39.90 $17.09

$66.57 12/01/2020 $8.60 $0.00 $40.88 $17.09

$67.59 06/01/2021 $8.60 $0.00 $41.90 $17.09

$68.60 12/01/2021 $8.60 $0.00 $42.91 $17.09
For apprentice rates see "Apprentice- LABORER"

INSULATOR (PIPES & TANKS)
HEAT & FROST INSULATORS LOCAL 6 (BOSTON)

$77.64 09/01/2019 $12.80 $0.00 $48.44 $16.40

ASBESTOS INSULATOR (Pipes & Tanks) - Local 6 BostonApprentice -

09/01/2019

Health Pension
Supplemental

UnemploymentStep Apprentice Base Wage Total Ratepercent

Effective Date -

 1 $24.22 $12.80 $11.90 $0.00 $48.92 50

 2 $29.06 $12.80 $12.80 $0.00 $54.66 60

 3 $33.91 $12.80 $13.70 $0.00 $60.41 70

 4 $38.75 $12.80 $14.60 $0.00 $66.15 80

Notes: 

     Steps are 1 year

     

Apprentice to Journeyworker Ratio:1:4

IRONWORKER/WELDER
IRONWORKERS LOCAL 7 (BOSTON AREA)

$78.16 03/16/2019 $8.00 $0.00 $46.66 $23.50
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Classification Total RateBase Wage Health Pension
Supplemental

Unemployment
Effective Date

IRONWORKER - Local 7 BostonApprentice -

03/16/2019

Health Pension
Supplemental

UnemploymentStep Apprentice Base Wage Total Ratepercent

Effective Date -

 1 $28.00 $8.00 $23.50 $0.00 $59.50 60

 2 $32.66 $8.00 $23.50 $0.00 $64.16 70

 3 $35.00 $8.00 $23.50 $0.00 $66.50 75

 4 $37.33 $8.00 $23.50 $0.00 $68.83 80

 5 $39.66 $8.00 $23.50 $0.00 $71.16 85

 6 $41.99 $8.00 $23.50 $0.00 $73.49 90

Notes: 

     ** Structural 1:6; Ornamental 1:4

     

Apprentice to Journeyworker Ratio:**

JACKHAMMER & PAVING BREAKER OPERATOR
LABORERS - ZONE 1

$65.09 06/01/2020 $8.60 $0.00 $39.40 $17.09

$66.07 12/01/2020 $8.60 $0.00 $40.38 $17.09

$67.09 06/01/2021 $8.60 $0.00 $41.40 $17.09

$68.10 12/01/2021 $8.60 $0.00 $42.41 $17.09
For apprentice rates see "Apprentice- LABORER"

LABORER
LABORERS - ZONE 1

$64.84 06/01/2020 $8.60 $0.00 $39.15 $17.09

$65.82 12/01/2020 $8.60 $0.00 $40.13 $17.09

$66.84 06/01/2021 $8.60 $0.00 $41.15 $17.09

$67.85 12/01/2021 $8.60 $0.00 $42.16 $17.09

LABORER - Zone 1Apprentice -

06/01/2020

Health Pension
Supplemental

UnemploymentStep Apprentice Base Wage Total Ratepercent

Effective Date -

 1 $23.49 $8.60 $17.09 $0.00 $49.18 60

 2 $27.41 $8.60 $17.09 $0.00 $53.10 70

 3 $31.32 $8.60 $17.09 $0.00 $57.01 80

 4 $35.24 $8.60 $17.09 $0.00 $60.93 90

12/01/2020

Health Pension
Supplemental

UnemploymentStep Apprentice Base Wage Total Ratepercent

Effective Date -

 1 $24.08 $8.60 $17.09 $0.00 $49.77 60

 2 $28.09 $8.60 $17.09 $0.00 $53.78 70

 3 $32.10 $8.60 $17.09 $0.00 $57.79 80

 4 $36.12 $8.60 $17.09 $0.00 $61.81 90

Notes: 

     

     

Apprentice to Journeyworker Ratio:1:5
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Classification Total RateBase Wage Health Pension
Supplemental

Unemployment
Effective Date

LABORER: CARPENTER TENDER
LABORERS - ZONE 1

$64.84 06/01/2020 $8.60 $0.00 $39.15 $17.09

$65.82 12/01/2020 $8.60 $0.00 $40.13 $17.09

$66.84 06/01/2021 $8.60 $0.00 $41.15 $17.09

$67.85 12/01/2021 $8.60 $0.00 $42.16 $17.09
For apprentice rates see "Apprentice- LABORER"

LABORER: CEMENT FINISHER TENDER
LABORERS - ZONE 1

$64.84 06/01/2020 $8.60 $0.00 $39.15 $17.09

$65.82 12/01/2020 $8.60 $0.00 $40.13 $17.09

$66.84 06/01/2021 $8.60 $0.00 $41.15 $17.09

$67.85 12/01/2021 $8.60 $0.00 $42.16 $17.09
For apprentice rates see "Apprentice- LABORER"

LABORER: HAZARDOUS WASTE/ASBESTOS REMOVER
LABORERS - ZONE 1

$64.99 06/01/2020 $8.60 $0.00 $39.30 $17.09

For apprentice rates see "Apprentice- LABORER"

LABORER: MASON TENDER
LABORERS - ZONE 1

$65.09 06/01/2020 $8.60 $0.00 $39.40 $17.09

$66.07 12/01/2020 $8.60 $0.00 $40.38 $17.09

$67.09 06/01/2021 $8.60 $0.00 $41.40 $17.09

$68.10 12/01/2021 $8.60 $0.00 $42.41 $17.09
For apprentice rates see "Apprentice- LABORER"

LABORER: MULTI-TRADE TENDER
LABORERS - ZONE 1

$64.84 06/01/2020 $8.60 $0.00 $39.15 $17.09

$65.82 12/01/2020 $8.60 $0.00 $40.13 $17.09

$66.84 06/01/2021 $8.60 $0.00 $41.15 $17.09

$67.85 12/01/2021 $8.60 $0.00 $42.16 $17.09
For apprentice rates see "Apprentice- LABORER"

LABORER: TREE REMOVER
LABORERS - ZONE 1

$64.84 06/01/2020 $8.60 $0.00 $39.15 $17.09

$65.82 12/01/2020 $8.60 $0.00 $40.13 $17.09

$66.84 06/01/2021 $8.60 $0.00 $41.15 $17.09

$67.85 12/01/2021 $8.60 $0.00 $42.16 $17.09
This classification applies to the removal of standing trees, and the trimming and removal of branches and limbs when related to public works construction or site 

clearance incidental to construction . For apprentice rates see "Apprentice- LABORER"

LASER BEAM OPERATOR
LABORERS - ZONE 1

$65.09 06/01/2020 $8.60 $0.00 $39.40 $17.09

$66.07 12/01/2020 $8.60 $0.00 $40.38 $17.09

$67.09 06/01/2021 $8.60 $0.00 $41.40 $17.09

$68.10 12/01/2021 $8.60 $0.00 $42.41 $17.09
For apprentice rates see "Apprentice- LABORER"

MARBLE & TILE FINISHERS
BRICKLAYERS LOCAL 3 - MARBLE & TILE

$72.36 02/01/2020 $10.75 $0.00 $41.49 $20.12

$73.59 08/01/2020 $10.75 $0.00 $42.57 $20.27

$74.10 02/01/2021 $10.75 $0.00 $43.08 $20.27

$75.38 08/01/2021 $10.75 $0.00 $44.20 $20.43

$75.85 02/01/2022 $10.75 $0.00 $44.67 $20.43
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Classification Total RateBase Wage Health Pension
Supplemental

Unemployment
Effective Date

MARBLE & TILE FINISHER - Local 3 Marble & TileApprentice -

02/01/2020

Health Pension
Supplemental

UnemploymentStep Apprentice Base Wage Total Ratepercent

Effective Date -

 1 $20.75 $10.75 $20.12 $0.00 $51.62 50

 2 $24.89 $10.75 $20.12 $0.00 $55.76 60

 3 $29.04 $10.75 $20.12 $0.00 $59.91 70

 4 $33.19 $10.75 $20.12 $0.00 $64.06 80

 5 $37.34 $10.75 $20.12 $0.00 $68.21 90

08/01/2020

Health Pension
Supplemental

UnemploymentStep Apprentice Base Wage Total Ratepercent

Effective Date -

 1 $21.29 $10.75 $20.27 $0.00 $52.31 50

 2 $25.54 $10.75 $20.27 $0.00 $56.56 60

 3 $29.80 $10.75 $20.27 $0.00 $60.82 70

 4 $34.06 $10.75 $20.27 $0.00 $65.08 80

 5 $38.31 $10.75 $20.27 $0.00 $69.33 90

Notes: 

     

     

Apprentice to Journeyworker Ratio:1:3

MARBLE MASONS,TILELAYERS & TERRAZZO MECH
BRICKLAYERS LOCAL 3 - MARBLE & TILE

$87.10 02/01/2020 $10.75 $0.00 $54.42 $21.93

$88.60 08/01/2020 $10.75 $0.00 $55.77 $22.08

$89.24 02/01/2021 $10.75 $0.00 $56.41 $22.08

$90.80 08/01/2021 $10.75 $0.00 $57.81 $22.24

$91.37 02/01/2022 $10.75 $0.00 $58.38 $22.24
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Classification Total RateBase Wage Health Pension
Supplemental

Unemployment
Effective Date

MARBLE-TILE-TERRAZZO MECHANIC - Local 3 Marble & TileApprentice -

02/01/2020

Health Pension
Supplemental

UnemploymentStep Apprentice Base Wage Total Ratepercent

Effective Date -

 1 $27.21 $10.75 $21.93 $0.00 $59.89 50

 2 $32.65 $10.75 $21.93 $0.00 $65.33 60

 3 $38.09 $10.75 $21.93 $0.00 $70.77 70

 4 $43.54 $10.75 $21.93 $0.00 $76.22 80

 5 $48.98 $10.75 $21.93 $0.00 $81.66 90

08/01/2020

Health Pension
Supplemental

UnemploymentStep Apprentice Base Wage Total Ratepercent

Effective Date -

 1 $27.89 $10.75 $22.08 $0.00 $60.72 50

 2 $33.46 $10.75 $22.08 $0.00 $66.29 60

 3 $39.04 $10.75 $22.08 $0.00 $71.87 70

 4 $44.62 $10.75 $22.08 $0.00 $77.45 80

 5 $50.19 $10.75 $22.08 $0.00 $83.02 90

Notes: 

     

     

Apprentice to Journeyworker Ratio:1:5

MECH. SWEEPER OPERATOR (ON CONST. SITES)
OPERATING ENGINEERS LOCAL 4

$77.51 06/01/2020 $13.00 $0.00 $48.81 $15.70

$78.65 12/01/2020 $13.00 $0.00 $49.95 $15.70

$79.74 06/01/2021 $13.00 $0.00 $51.04 $15.70

$80.88 12/01/2021 $13.00 $0.00 $52.18 $15.70
For apprentice rates see "Apprentice- OPERATING ENGINEERS"

MECHANICS MAINTENANCE
OPERATING ENGINEERS LOCAL 4

$77.51 06/01/2020 $13.00 $0.00 $48.81 $15.70

$78.65 12/01/2020 $13.00 $0.00 $49.95 $15.70

$79.74 06/01/2021 $13.00 $0.00 $51.04 $15.70

$80.88 12/01/2021 $13.00 $0.00 $52.18 $15.70
For apprentice rates see "Apprentice- OPERATING ENGINEERS"

MILLWRIGHT (Zone 1)
MILLWRIGHTS LOCAL 1121 - Zone 1

$70.62 04/01/2019 $9.90 $0.00 $42.22 $18.50
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Classification Total RateBase Wage Health Pension
Supplemental

Unemployment
Effective Date

MILLWRIGHT - Local 1121 Zone 1Apprentice -

04/01/2019

Health Pension
Supplemental

UnemploymentStep Apprentice Base Wage Total Ratepercent

Effective Date -

 1 $23.22 $9.90 $5.31 $0.00 $38.43 55

 2 $27.44 $9.90 $15.13 $0.00 $52.47 65

 3 $31.67 $9.90 $16.10 $0.00 $57.67 75

 4 $35.89 $9.90 $17.06 $0.00 $62.85 85

Notes: 

     

     Steps are 2,000 hours

Apprentice to Journeyworker Ratio:1:5

MORTAR MIXER
LABORERS - ZONE 1

$65.09 06/01/2020 $8.60 $0.00 $39.40 $17.09

$66.07 12/01/2020 $8.60 $0.00 $40.38 $17.09

$67.09 06/01/2021 $8.60 $0.00 $41.40 $17.09

$68.10 12/01/2021 $8.60 $0.00 $42.41 $17.09
For apprentice rates see "Apprentice- LABORER"

OILER (OTHER THAN TRUCK CRANES,GRADALLS)
OPERATING ENGINEERS LOCAL 4

$51.83 06/01/2020 $13.00 $0.00 $23.13 $15.70

$52.40 12/01/2020 $13.00 $0.00 $23.70 $15.70

$52.95 06/01/2021 $13.00 $0.00 $24.25 $15.70

$53.53 12/01/2021 $13.00 $0.00 $24.83 $15.70
For apprentice rates see "Apprentice- OPERATING ENGINEERS"

OILER (TRUCK CRANES, GRADALLS)
OPERATING ENGINEERS LOCAL 4

$56.49 06/01/2020 $13.00 $0.00 $27.79 $15.70

$57.17 12/01/2020 $13.00 $0.00 $28.47 $15.70

$57.81 06/01/2021 $13.00 $0.00 $29.11 $15.70

$58.49 12/01/2021 $13.00 $0.00 $29.79 $15.70
For apprentice rates see "Apprentice- OPERATING ENGINEERS"

OTHER POWER DRIVEN EQUIPMENT - CLASS II
OPERATING ENGINEERS LOCAL 4

$77.51 06/01/2020 $13.00 $0.00 $48.81 $15.70

$78.65 12/01/2020 $13.00 $0.00 $49.95 $15.70

$79.74 06/01/2021 $13.00 $0.00 $51.04 $15.70

$80.88 12/01/2021 $13.00 $0.00 $52.18 $15.70
For apprentice rates see "Apprentice- OPERATING ENGINEERS"

PAINTER (BRIDGES/TANKS)
PAINTERS LOCAL 35 - ZONE 2

$82.16 07/01/2020 $8.25 $0.00 $51.51 $22.40

$83.06 01/01/2021 $8.25 $0.00 $52.06 $22.75
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Classification Total RateBase Wage Health Pension
Supplemental

Unemployment
Effective Date

PAINTER Local 35  - BRIDGES/TANKSApprentice -

07/01/2020

Health Pension
Supplemental

UnemploymentStep Apprentice Base Wage Total Ratepercent

Effective Date -

 1 $25.76 $8.25 $0.00 $0.00 $34.01 50

 2 $28.33 $8.25 $6.05 $0.00 $42.63 55

 3 $30.91 $8.25 $6.60 $0.00 $45.76 60

 4 $33.48 $8.25 $7.15 $0.00 $48.88 65

 5 $36.06 $8.25 $19.10 $0.00 $63.41 70

 6 $38.63 $8.25 $19.65 $0.00 $66.53 75

 7 $41.21 $8.25 $20.20 $0.00 $69.66 80

 8 $46.36 $8.25 $21.30 $0.00 $75.91 90

01/01/2021

Health Pension
Supplemental

UnemploymentStep Apprentice Base Wage Total Ratepercent

Effective Date -

 1 $26.03 $8.25 $0.00 $0.00 $34.28 50

 2 $28.63 $8.25 $6.16 $0.00 $43.04 55

 3 $31.24 $8.25 $6.72 $0.00 $46.21 60

 4 $33.84 $8.25 $7.28 $0.00 $49.37 65

 5 $36.44 $8.25 $19.39 $0.00 $64.08 70

 6 $39.05 $8.25 $19.95 $0.00 $67.25 75

 7 $41.65 $8.25 $20.51 $0.00 $70.41 80

 8 $46.85 $8.25 $21.63 $0.00 $76.73 90

Notes: 

     Steps are 750 hrs.

     

Apprentice to Journeyworker Ratio:1:1

PAINTER (SPRAY OR SANDBLAST, NEW) *

 * If 30% or more of surfaces to be painted are new construction, 

NEW paint rate shall be used.PAINTERS LOCAL 35 - ZONE 2

$71.86 07/01/2020 $8.25 $0.00 $41.21 $22.40

$73.96 01/01/2021 $8.25 $0.00 $42.96 $22.75
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Classification Total RateBase Wage Health Pension
Supplemental

Unemployment
Effective Date

PAINTER Local 35 Zone 2 - Spray/Sandblast - NewApprentice -

07/01/2020

Health Pension
Supplemental

UnemploymentStep Apprentice Base Wage Total Ratepercent

Effective Date -

 1 $20.61 $8.25 $0.00 $0.00 $28.86 50

 2 $22.67 $8.25 $6.05 $0.00 $36.97 55

 3 $24.73 $8.25 $6.60 $0.00 $39.58 60

 4 $26.79 $8.25 $7.15 $0.00 $42.19 65

 5 $28.85 $8.25 $19.10 $0.00 $56.20 70

 6 $30.91 $8.25 $19.65 $0.00 $58.81 75

 7 $32.97 $8.25 $20.20 $0.00 $61.42 80

 8 $37.09 $8.25 $21.30 $0.00 $66.64 90

01/01/2021

Health Pension
Supplemental

UnemploymentStep Apprentice Base Wage Total Ratepercent

Effective Date -

 1 $21.48 $8.25 $0.00 $0.00 $29.73 50

 2 $23.63 $8.25 $6.16 $0.00 $38.04 55

 3 $25.78 $8.25 $6.72 $0.00 $40.75 60

 4 $27.92 $8.25 $7.28 $0.00 $43.45 65

 5 $30.07 $8.25 $19.39 $0.00 $57.71 70

 6 $32.22 $8.25 $19.95 $0.00 $60.42 75

 7 $34.37 $8.25 $20.51 $0.00 $63.13 80

 8 $38.66 $8.25 $21.63 $0.00 $68.54 90

Notes: 

     Steps are 750 hrs.

     

Apprentice to Journeyworker Ratio:1:1

PAINTER (SPRAY OR SANDBLAST, REPAINT)
PAINTERS LOCAL 35 - ZONE 2

$71.12 07/01/2020 $8.25 $0.00 $40.47 $22.40

$72.02 01/01/2021 $8.25 $0.00 $41.02 $22.75
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Classification Total RateBase Wage Health Pension
Supplemental

Unemployment
Effective Date

PAINTER Local 35 Zone 2 - Spray/Sandblast - RepaintApprentice -

07/01/2020

Health Pension
Supplemental

UnemploymentStep Apprentice Base Wage Total Ratepercent

Effective Date -

 1 $20.24 $8.25 $0.00 $0.00 $28.49 50

 2 $22.26 $8.25 $6.05 $0.00 $36.56 55

 3 $24.28 $8.25 $6.60 $0.00 $39.13 60

 4 $26.31 $8.25 $7.15 $0.00 $41.71 65

 5 $28.33 $8.25 $19.10 $0.00 $55.68 70

 6 $30.35 $8.25 $19.65 $0.00 $58.25 75

 7 $32.38 $8.25 $20.20 $0.00 $60.83 80

 8 $36.42 $8.25 $21.30 $0.00 $65.97 90

01/01/2021

Health Pension
Supplemental

UnemploymentStep Apprentice Base Wage Total Ratepercent

Effective Date -

 1 $20.51 $8.25 $0.00 $0.00 $28.76 50

 2 $22.56 $8.25 $6.16 $0.00 $36.97 55

 3 $24.61 $8.25 $6.72 $0.00 $39.58 60

 4 $26.66 $8.25 $7.28 $0.00 $42.19 65

 5 $28.71 $8.25 $19.39 $0.00 $56.35 70

 6 $30.77 $8.25 $19.95 $0.00 $58.97 75

 7 $32.82 $8.25 $20.51 $0.00 $61.58 80

 8 $36.92 $8.25 $21.63 $0.00 $66.80 90

Notes: 

     Steps are 750 hrs.

     

Apprentice to Journeyworker Ratio:1:1

PAINTER (TRAFFIC MARKINGS)
LABORERS - ZONE 1

$64.84 06/01/2020 $8.60 $0.00 $39.15 $17.09

$65.82 12/01/2020 $8.60 $0.00 $40.13 $17.09

$66.84 06/01/2021 $8.60 $0.00 $41.15 $17.09

$67.85 12/01/2021 $8.60 $0.00 $42.16 $17.09
For Apprentice rates see "Apprentice- LABORER"

PAINTER / TAPER (BRUSH, NEW) *

* If 30% or more of surfaces to be painted are new construction, 

NEW paint rate shall be used.PAINTERS LOCAL 35 - ZONE 2

$71.66 07/01/2020 $8.25 $0.00 $41.01 $22.40

$72.56 01/01/2021 $8.25 $0.00 $41.56 $22.75
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Classification Total RateBase Wage Health Pension
Supplemental

Unemployment
Effective Date

PAINTER - Local 35 Zone 2 - BRUSH NEWApprentice -

07/01/2020

Health Pension
Supplemental

UnemploymentStep Apprentice Base Wage Total Ratepercent

Effective Date -

 1 $20.51 $8.25 $0.00 $0.00 $28.76 50

 2 $22.56 $8.25 $6.05 $0.00 $36.86 55

 3 $24.61 $8.25 $6.60 $0.00 $39.46 60

 4 $26.66 $8.25 $7.15 $0.00 $42.06 65

 5 $28.71 $8.25 $19.10 $0.00 $56.06 70

 6 $30.76 $8.25 $19.65 $0.00 $58.66 75

 7 $32.81 $8.25 $20.20 $0.00 $61.26 80

 8 $36.91 $8.25 $21.30 $0.00 $66.46 90

01/01/2021

Health Pension
Supplemental

UnemploymentStep Apprentice Base Wage Total Ratepercent

Effective Date -

 1 $20.78 $8.25 $0.00 $0.00 $29.03 50

 2 $22.86 $8.25 $6.16 $0.00 $37.27 55

 3 $24.94 $8.25 $6.72 $0.00 $39.91 60

 4 $27.01 $8.25 $7.28 $0.00 $42.54 65

 5 $29.09 $8.25 $19.39 $0.00 $56.73 70

 6 $31.17 $8.25 $19.95 $0.00 $59.37 75

 7 $33.25 $8.25 $20.51 $0.00 $62.01 80

 8 $37.40 $8.25 $21.63 $0.00 $67.28 90

Notes: 

     Steps are 750 hrs.

     

Apprentice to Journeyworker Ratio:1:1

PAINTER / TAPER (BRUSH, REPAINT)
PAINTERS LOCAL 35 - ZONE 2

$69.72 07/01/2020 $8.25 $0.00 $39.07 $22.40

$70.62 01/01/2021 $8.25 $0.00 $39.62 $22.75

Issue Date: Wage Request Number:07/23/2020 Page 24 of 3620200723-049



Classification Total RateBase Wage Health Pension
Supplemental

Unemployment
Effective Date

PAINTER Local 35 Zone 2 - BRUSH REPAINTApprentice -

07/01/2020

Health Pension
Supplemental

UnemploymentStep Apprentice Base Wage Total Ratepercent

Effective Date -

 1 $19.54 $8.25 $0.00 $0.00 $27.79 50

 2 $21.49 $8.25 $6.05 $0.00 $35.79 55

 3 $23.44 $8.25 $6.60 $0.00 $38.29 60

 4 $25.40 $8.25 $7.15 $0.00 $40.80 65

 5 $27.35 $8.25 $19.10 $0.00 $54.70 70

 6 $29.30 $8.25 $19.65 $0.00 $57.20 75

 7 $31.26 $8.25 $20.20 $0.00 $59.71 80

 8 $35.16 $8.25 $21.30 $0.00 $64.71 90

01/01/2021

Health Pension
Supplemental

UnemploymentStep Apprentice Base Wage Total Ratepercent

Effective Date -

 1 $19.81 $8.25 $0.00 $0.00 $28.06 50

 2 $21.79 $8.25 $6.16 $0.00 $36.20 55

 3 $23.77 $8.25 $6.72 $0.00 $38.74 60

 4 $25.75 $8.25 $7.28 $0.00 $41.28 65

 5 $27.73 $8.25 $19.39 $0.00 $55.37 70

 6 $29.72 $8.25 $19.95 $0.00 $57.92 75

 7 $31.70 $8.25 $20.51 $0.00 $60.46 80

 8 $35.66 $8.25 $21.63 $0.00 $65.54 90

Notes: 

     Steps are 750 hrs.

     

Apprentice to Journeyworker Ratio:1:1

PANEL & PICKUP TRUCKS DRIVER
TEAMSTERS JOINT COUNCIL NO. 10 ZONE A

$62.21 06/01/2020 $12.41 $0.00 $36.08 $13.72

$62.71 08/01/2020 $12.91 $0.00 $36.08 $13.72

$63.81 12/01/2020 $12.91 $0.00 $36.08 $14.82

$64.61 06/01/2021 $12.91 $0.00 $36.88 $14.82

$65.11 08/01/2021 $13.41 $0.00 $36.88 $14.82

$66.30 12/01/2021 $13.41 $0.00 $36.88 $16.01

PIER AND DOCK CONSTRUCTOR (UNDERPINNING AND 

DECK)
PILE DRIVER LOCAL 56 (ZONE 1)

$79.99 08/01/2019 $9.90 $0.00 $48.94 $21.15

For apprentice rates see "Apprentice- PILE DRIVER"

PILE DRIVER
PILE DRIVER LOCAL 56 (ZONE 1)

$79.99 08/01/2019 $9.90 $0.00 $48.94 $21.15
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Classification Total RateBase Wage Health Pension
Supplemental

Unemployment
Effective Date

PILE DRIVER - Local 56 Zone 1Apprentice -

08/01/2019

Health Pension
Supplemental

UnemploymentStep Apprentice Base Wage Total Ratepercent

Effective Date -

 1 $24.47 $9.90 $21.15 $0.00 $55.52 50

 2 $29.36 $9.90 $21.15 $0.00 $60.41 60

 3 $34.26 $9.90 $21.15 $0.00 $65.31 70

 4 $36.71 $9.90 $21.15 $0.00 $67.76 75

 5 $39.15 $9.90 $21.15 $0.00 $70.20 80

 6 $39.15 $9.90 $21.15 $0.00 $70.20 80

 7 $44.05 $9.90 $21.15 $0.00 $75.10 90

 8 $44.05 $9.90 $21.15 $0.00 $75.10 90

Notes: 

     

     

Apprentice to Journeyworker Ratio:1:5

PIPEFITTER & STEAMFITTER
PIPEFITTERS LOCAL 537

$86.88 03/01/2020 $10.95 $0.00 $56.19 $19.74

$88.38 09/01/2020 $10.95 $0.00 $57.69 $19.74

$89.88 03/01/2021 $10.95 $0.00 $59.19 $19.74

PIPEFITTER - Local 537Apprentice -

03/01/2020

Health Pension
Supplemental

UnemploymentStep Apprentice Base Wage Total Ratepercent

Effective Date -

 1 $22.48 $10.95 $8.00 $0.00 $41.43 40

 2 $25.29 $10.95 $19.74 $0.00 $55.98 45

 3 $33.71 $10.95 $19.74 $0.00 $64.40 60

 4 $39.33 $10.95 $19.74 $0.00 $70.02 70

 5 $44.95 $10.95 $19.74 $0.00 $75.64 80

09/01/2020

Health Pension
Supplemental

UnemploymentStep Apprentice Base Wage Total Ratepercent

Effective Date -

 1 $23.08 $10.95 $8.00 $0.00 $42.03 40

 2 $25.96 $10.95 $19.74 $0.00 $56.65 45

 3 $34.61 $10.95 $19.74 $0.00 $65.30 60

 4 $40.38 $10.95 $19.74 $0.00 $71.07 70

 5 $46.15 $10.95 $19.74 $0.00 $76.84 80

Notes: 

     ** 1:3; 3:15; 1:10 thereafter / Steps are 1 yr.

     Refrig/AC Mechanic **1:1;1:2;2:4;3:6;4:8;5:10;6:12;7:14;8:17;9:20;10:23(Max)

Apprentice to Journeyworker Ratio:**
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Classification Total RateBase Wage Health Pension
Supplemental

Unemployment
Effective Date

PIPELAYER
LABORERS - ZONE 1

$65.09 06/01/2020 $8.60 $0.00 $39.40 $17.09

$66.07 12/01/2020 $8.60 $0.00 $40.38 $17.09

$67.09 06/01/2021 $8.60 $0.00 $41.40 $17.09

$68.10 12/01/2021 $8.60 $0.00 $42.41 $17.09
For apprentice rates see "Apprentice- LABORER"

PLUMBERS & GASFITTERS
PLUMBERS & GASFITTERS LOCAL 12

$88.02 03/01/2020 $12.07 $0.00 $58.69 $17.26

$89.52 09/01/2020 $12.07 $0.00 $60.19 $17.26

$91.02 03/01/2021 $12.07 $0.00 $61.69 $17.26

PLUMBER/GASFITTER - Local 12Apprentice -

03/01/2020

Health Pension
Supplemental

UnemploymentStep Apprentice Base Wage Total Ratepercent

Effective Date -

 1 $20.54 $12.07 $6.24 $0.00 $38.85 35

 2 $23.48 $12.07 $7.08 $0.00 $42.63 40

 3 $32.28 $12.07 $9.63 $0.00 $53.98 55

 4 $38.15 $12.07 $11.33 $0.00 $61.55 65

 5 $44.02 $12.07 $13.03 $0.00 $69.12 75

09/01/2020

Health Pension
Supplemental

UnemploymentStep Apprentice Base Wage Total Ratepercent

Effective Date -

 1 $21.07 $12.07 $6.24 $0.00 $39.38 35

 2 $24.08 $12.07 $7.08 $0.00 $43.23 40

 3 $33.10 $12.07 $9.63 $0.00 $54.80 55

 4 $39.12 $12.07 $11.33 $0.00 $62.52 65

 5 $45.14 $12.07 $13.03 $0.00 $70.24 75

Notes: 

     ** 1:2; 2:6; 3:10; 4:14; 5:19/Steps are 1 yr

     Step4 with lic$65.32, Step5 with lic$72.89

Apprentice to Journeyworker Ratio:**

PNEUMATIC CONTROLS (TEMP.)
PIPEFITTERS LOCAL 537

$86.88 03/01/2020 $10.95 $0.00 $56.19 $19.74

$88.38 09/01/2020 $10.95 $0.00 $57.69 $19.74

$89.86 03/01/2021 $10.95 $0.00 $59.17 $19.74
For apprentice rates see "Apprentice- PIPEFITTER" or "PLUMBER/PIPEFITTER"

PNEUMATIC DRILL/TOOL OPERATOR
LABORERS - ZONE 1

$65.09 06/01/2020 $8.60 $0.00 $39.40 $17.09

$66.07 12/01/2020 $8.60 $0.00 $40.38 $17.09

$67.09 06/01/2021 $8.60 $0.00 $41.40 $17.09

$68.10 12/01/2021 $8.60 $0.00 $42.41 $17.09
For apprentice rates see "Apprentice- LABORER"

POWDERMAN & BLASTER
LABORERS - ZONE 1

$65.84 06/01/2020 $8.60 $0.00 $40.15 $17.09

$66.82 12/01/2020 $8.60 $0.00 $41.13 $17.09

$67.84 06/01/2021 $8.60 $0.00 $42.15 $17.09

$68.85 12/01/2021 $8.60 $0.00 $43.16 $17.09
For apprentice rates see "Apprentice- LABORER"
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Classification Total RateBase Wage Health Pension
Supplemental

Unemployment
Effective Date

POWER SHOVEL/DERRICK/TRENCHING MACHINE
OPERATING ENGINEERS LOCAL 4

$78.03 06/01/2020 $13.00 $0.00 $49.33 $15.70

$79.18 12/01/2020 $13.00 $0.00 $50.48 $15.70

$80.28 06/01/2021 $13.00 $0.00 $51.58 $15.70

$81.43 12/01/2021 $13.00 $0.00 $52.73 $15.70
For apprentice rates see "Apprentice- OPERATING ENGINEERS"

PUMP OPERATOR (CONCRETE)
OPERATING ENGINEERS LOCAL 4

$78.03 06/01/2020 $13.00 $0.00 $49.33 $15.70

$79.18 12/01/2020 $13.00 $0.00 $50.48 $15.70

$80.28 06/01/2021 $13.00 $0.00 $51.58 $15.70

$81.43 12/01/2021 $13.00 $0.00 $52.73 $15.70
For apprentice rates see "Apprentice- OPERATING ENGINEERS"

PUMP OPERATOR (DEWATERING, OTHER)
OPERATING ENGINEERS LOCAL 4

$61.42 06/01/2020 $13.00 $0.00 $32.72 $15.70

$62.20 12/01/2020 $13.00 $0.00 $33.50 $15.70

$62.95 06/01/2021 $13.00 $0.00 $34.25 $15.70

$63.74 12/01/2021 $13.00 $0.00 $35.04 $15.70
For apprentice rates see "Apprentice- OPERATING ENGINEERS"

READY MIX CONCRETE DRIVERS after 4/30/12

(Drivers Hired After 4/30/2012)TEAMSTERS 25 (Metro) - Aggregate

$52.43 05/01/2020 $10.41 $0.00 $27.90 $14.12

$52.93 08/01/2020 $10.91 $0.00 $27.90 $14.12

$55.31 05/01/2021 $10.91 $0.00 $29.15 $15.25

$55.81 08/01/2021 $11.41 $0.00 $29.15 $15.25

$57.06 05/01/2022 $11.41 $0.00 $30.40 $15.25

$57.56 08/01/2022 $11.91 $0.00 $30.40 $15.25

READY-MIX CONCRETE DRIVER
TEAMSTERS 25 (Metro) - Aggregate

$57.44 05/01/2020 $10.41 $0.00 $32.91 $14.12

$57.94 08/01/2020 $10.91 $0.00 $32.91 $14.12

$59.82 05/01/2021 $10.91 $0.00 $33.66 $15.25

$60.32 08/01/2021 $11.41 $0.00 $33.66 $15.25

$61.07 05/01/2022 $11.41 $0.00 $34.41 $15.25

$61.57 08/01/2022 $11.91 $0.00 $34.41 $15.25

RECLAIMERS
OPERATING ENGINEERS LOCAL 4

$77.51 06/01/2020 $13.00 $0.00 $48.81 $15.70

$78.65 12/01/2020 $13.00 $0.00 $49.95 $15.70

$79.74 06/01/2021 $13.00 $0.00 $51.04 $15.70

$80.88 12/01/2021 $13.00 $0.00 $52.18 $15.70
For apprentice rates see "Apprentice- OPERATING ENGINEERS"

RIDE-ON MOTORIZED BUGGY OPERATOR
LABORERS - ZONE 1

$65.09 06/01/2020 $8.60 $0.00 $39.40 $17.09

$66.07 12/01/2020 $8.60 $0.00 $40.38 $17.09

$67.09 06/01/2021 $8.60 $0.00 $41.40 $17.09

$68.10 12/01/2021 $8.60 $0.00 $42.41 $17.09
For apprentice rates see "Apprentice- LABORER"

ROLLER/SPREADER/MULCHING MACHINE
OPERATING ENGINEERS LOCAL 4

$77.51 06/01/2020 $13.00 $0.00 $48.81 $15.70

$78.65 12/01/2020 $13.00 $0.00 $49.95 $15.70

$79.74 06/01/2021 $13.00 $0.00 $51.04 $15.70

$80.88 12/01/2021 $13.00 $0.00 $52.18 $15.70
For apprentice rates see "Apprentice- OPERATING ENGINEERS"

ROOFER (Inc.Roofer Waterproofng &Roofer Damproofg)
ROOFERS LOCAL 33

$73.07 03/01/2020 $11.50 $0.00 $45.67 $15.90

$74.50 08/01/2020 $11.50 $0.00 $47.10 $15.90

$75.93 02/01/2021 $11.50 $0.00 $48.53 $15.90

$77.36 08/01/2021 $11.50 $0.00 $49.96 $15.90

$78.79 02/01/2022 $11.50 $0.00 $51.39 $15.90

Issue Date: Wage Request Number:07/23/2020 Page 28 of 3620200723-049



Classification Total RateBase Wage Health Pension
Supplemental

Unemployment
Effective Date

ROOFER - Local 33Apprentice -

03/01/2020

Health Pension
Supplemental

UnemploymentStep Apprentice Base Wage Total Ratepercent

Effective Date -

 1 $22.84 $11.50 $3.69 $0.00 $38.03 50

 2 $27.40 $11.50 $15.90 $0.00 $54.80 60

 3 $29.69 $11.50 $15.90 $0.00 $57.09 65

 4 $34.25 $11.50 $15.90 $0.00 $61.65 75

 5 $38.82 $11.50 $15.90 $0.00 $66.22 85

08/01/2020

Health Pension
Supplemental

UnemploymentStep Apprentice Base Wage Total Ratepercent

Effective Date -

 1 $23.55 $11.50 $3.69 $0.00 $38.74 50

 2 $28.26 $11.50 $15.90 $0.00 $55.66 60

 3 $30.62 $11.50 $15.90 $0.00 $58.02 65

 4 $35.33 $11.50 $15.90 $0.00 $62.73 75

 5 $40.04 $11.50 $15.90 $0.00 $67.44 85

Notes: ** 1:5, 2:6-10, the 1:10; Reroofing: 1:4, then 1:1

     Step 1 is 2000 hrs.; Steps 2-5 are 1000 hrs.

     (Hot Pitch Mechanics' receive $1.00 hr. above ROOFER)

Apprentice to Journeyworker Ratio:**

ROOFER SLATE / TILE / PRECAST CONCRETE
ROOFERS LOCAL 33

$73.32 03/01/2020 $11.50 $0.00 $45.92 $15.90

$74.75 08/01/2020 $11.50 $0.00 $47.35 $15.90

$76.18 02/01/2021 $11.50 $0.00 $48.78 $15.90

$77.61 08/01/2021 $11.50 $0.00 $50.21 $15.90

$79.04 02/01/2022 $11.50 $0.00 $51.64 $15.90
For apprentice rates see "Apprentice- ROOFER"

SHEETMETAL WORKER
SHEETMETAL WORKERS LOCAL 17 - A

$89.44 02/01/2020 $13.35 $2.61 $49.36 $24.12

$90.94 08/01/2020 $13.50 $2.65 $50.67 $24.12

$92.64 02/01/2021 $13.50 $2.70 $52.32 $24.12

$94.44 08/01/2021 $13.50 $2.75 $54.07 $24.12

$96.24 02/01/2022 $13.50 $2.80 $55.82 $24.12
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Classification Total RateBase Wage Health Pension
Supplemental

Unemployment
Effective Date

SHEET METAL WORKER - Local 17-AApprentice -

02/01/2020

Health Pension
Supplemental

UnemploymentStep Apprentice Base Wage Total Ratepercent

Effective Date -

 1 $20.73 $13.35 $5.89 $0.00 $39.97 42

 2 $20.73 $13.35 $5.89 $0.00 $39.97 42

 3 $23.20 $13.35 $11.13 $1.43 $49.11 47

 4 $23.20 $13.35 $11.13 $1.43 $49.11 47

 5 $25.67 $13.35 $12.08 $1.53 $52.63 52

 6 $25.67 $13.35 $12.33 $1.54 $52.89 52

 7 $29.62 $13.35 $13.70 $1.70 $58.37 60

 8 $32.08 $13.35 $15.15 $1.80 $62.38 65

 9 $37.02 $13.35 $16.56 $2.01 $68.94 75

 10 $41.96 $13.35 $17.96 $2.20 $75.47 85

08/01/2020

Health Pension
Supplemental

UnemploymentStep Apprentice Base Wage Total Ratepercent

Effective Date -

 1 $21.28 $13.50 $5.89 $0.00 $40.67 42

 2 $21.28 $13.50 $5.89 $0.00 $40.67 42

 3 $23.81 $13.50 $11.13 $1.45 $49.89 47

 4 $23.81 $13.50 $11.13 $1.45 $49.89 47

 5 $26.35 $13.50 $12.08 $1.56 $53.49 52

 6 $26.35 $13.50 $12.33 $1.57 $53.75 52

 7 $30.40 $13.50 $13.70 $1.73 $59.33 60

 8 $32.94 $13.50 $15.15 $1.83 $63.42 65

 9 $38.00 $13.50 $16.56 $2.04 $70.10 75

 10 $43.07 $13.50 $17.96 $2.24 $76.77 85

Notes: 

     Steps are 6 mos.

     

Apprentice to Journeyworker Ratio:1:4

SPECIALIZED EARTH MOVING EQUIP < 35 TONS
TEAMSTERS JOINT COUNCIL NO. 10 ZONE A

$62.67 06/01/2020 $12.41 $0.00 $36.54 $13.72

$63.17 08/01/2020 $12.91 $0.00 $36.54 $13.72

$64.27 12/01/2020 $12.91 $0.00 $36.54 $14.82

$65.07 06/01/2021 $12.91 $0.00 $37.34 $14.82

$65.57 08/01/2021 $13.41 $0.00 $37.34 $14.82

$66.76 12/01/2021 $13.41 $0.00 $37.34 $16.01

SPECIALIZED EARTH MOVING EQUIP > 35 TONS
TEAMSTERS JOINT COUNCIL NO. 10 ZONE A

$62.96 06/01/2020 $12.41 $0.00 $36.83 $13.72

$63.46 08/01/2020 $12.91 $0.00 $36.83 $13.72

$64.56 12/01/2020 $12.91 $0.00 $36.83 $14.82

$65.36 06/01/2021 $12.91 $0.00 $37.63 $14.82

$65.86 08/01/2021 $13.41 $0.00 $37.63 $14.82

$67.05 12/01/2021 $13.41 $0.00 $37.63 $16.01
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Classification Total RateBase Wage Health Pension
Supplemental

Unemployment
Effective Date

SPRINKLER FITTER
SPRINKLER FITTERS LOCAL 550 - (Section A) Zone 1

$91.05 03/01/2020 $9.68 $0.00 $60.82 $20.55

$92.55 10/01/2020 $9.68 $0.00 $62.32 $20.55

$94.05 03/01/2021 $9.68 $0.00 $63.82 $20.55

SPRINKLER FITTER - Local 550 (Section A) Zone 1Apprentice -

03/01/2020

Health Pension
Supplemental

UnemploymentStep Apprentice Base Wage Total Ratepercent

Effective Date -

 1 $21.29 $9.68 $11.61 $0.00 $42.58 35

 2 $24.33 $9.68 $12.30 $0.00 $46.31 40

 3 $27.37 $9.68 $12.99 $0.00 $50.04 45

 4 $30.41 $9.68 $13.73 $0.00 $53.82 50

 5 $33.45 $9.68 $14.36 $0.00 $57.49 55

 6 $36.49 $9.68 $15.05 $0.00 $61.22 60

 7 $39.53 $9.68 $15.74 $0.00 $64.95 65

 8 $42.57 $9.68 $16.43 $0.00 $68.68 70

 9 $45.62 $9.68 $17.11 $0.00 $72.41 75

 10 $48.66 $9.68 $17.80 $0.00 $76.14 80

10/01/2020

Health Pension
Supplemental

UnemploymentStep Apprentice Base Wage Total Ratepercent

Effective Date -

 1 $21.81 $9.68 $11.61 $0.00 $43.10 35

 2 $24.93 $9.68 $12.30 $0.00 $46.91 40

 3 $28.04 $9.68 $12.99 $0.00 $50.71 45

 4 $31.16 $9.68 $13.73 $0.00 $54.57 50

 5 $34.28 $9.68 $14.36 $0.00 $58.32 55

 6 $37.39 $9.68 $15.05 $0.00 $62.12 60

 7 $40.51 $9.68 $15.74 $0.00 $65.93 65

 8 $43.62 $9.68 $16.43 $0.00 $69.73 70

 9 $46.74 $9.68 $17.11 $0.00 $73.53 75

 10 $49.86 $9.68 $17.80 $0.00 $77.34 80

Notes: Apprentice entered prior 9/30/10:

     40/45/50/55/60/65/70/75/80/85

     Steps are 850 hours

Apprentice to Journeyworker Ratio:1:3

STEAM BOILER OPERATOR
OPERATING ENGINEERS LOCAL 4

$77.51 06/01/2020 $13.00 $0.00 $48.81 $15.70

$78.65 12/01/2020 $13.00 $0.00 $49.95 $15.70

$79.74 06/01/2021 $13.00 $0.00 $51.04 $15.70

$80.88 12/01/2021 $13.00 $0.00 $52.18 $15.70
For apprentice rates see "Apprentice- OPERATING ENGINEERS"

TAMPERS, SELF-PROPELLED OR TRACTOR DRAWN
OPERATING ENGINEERS LOCAL 4

$77.51 06/01/2020 $13.00 $0.00 $48.81 $15.70

$78.65 12/01/2020 $13.00 $0.00 $49.95 $15.70

$79.74 06/01/2021 $13.00 $0.00 $51.04 $15.70

$80.88 12/01/2021 $13.00 $0.00 $52.18 $15.70
For apprentice rates see "Apprentice- OPERATING ENGINEERS"
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Classification Total RateBase Wage Health Pension
Supplemental

Unemployment
Effective Date

TELECOMMUNICATION TECHNICIAN
ELECTRICIANS LOCAL 103

$70.25 03/01/2020 $13.00 $0.00 $40.13 $17.12

$71.36 09/01/2020 $13.00 $0.00 $41.20 $17.16

$72.93 03/01/2021 $13.00 $0.00 $42.66 $17.27

$74.70 09/01/2021 $13.00 $0.00 $44.32 $17.38

$76.32 03/01/2022 $13.00 $0.00 $45.83 $17.49

$78.17 09/01/2022 $13.00 $0.00 $47.55 $17.62

$79.84 03/01/2023 $13.00 $0.00 $49.11 $17.73

TELECOMMUNICATION TECHNICIAN - Local 103Apprentice -

03/01/2020

Health Pension
Supplemental

UnemploymentStep Apprentice Base Wage Total Ratepercent

Effective Date -

 1 $18.06 $13.00 $0.54 $0.00 $31.60 45

 2 $18.06 $13.00 $0.54 $0.00 $31.60 45

 3 $20.07 $13.00 $14.00 $0.00 $47.07 50

 4 $20.07 $13.00 $14.00 $0.00 $47.07 50

 5 $22.07 $13.00 $14.31 $0.00 $49.38 55

 6 $24.08 $13.00 $14.62 $0.00 $51.70 60

 7 $26.08 $13.00 $14.94 $0.00 $54.02 65

 8 $28.09 $13.00 $15.25 $0.00 $56.34 70

 9 $30.10 $13.00 $15.56 $0.00 $58.66 75

 10 $32.10 $13.00 $15.87 $0.00 $60.97 80

09/01/2020

Health Pension
Supplemental

UnemploymentStep Apprentice Base Wage Total Ratepercent

Effective Date -

 1 $18.54 $13.00 $0.57 $0.00 $32.11 45

 2 $18.54 $13.00 $0.57 $0.00 $32.11 45

 3 $20.60 $13.00 $14.02 $0.00 $47.62 50

 4 $20.60 $13.00 $14.02 $0.00 $47.62 50

 5 $22.66 $13.00 $14.33 $0.00 $49.99 55

 6 $24.72 $13.00 $14.64 $0.00 $52.36 60

 7 $26.78 $13.00 $14.96 $0.00 $54.74 65

 8 $28.84 $13.00 $15.28 $0.00 $57.12 70

 9 $30.90 $13.00 $15.59 $0.00 $59.49 75

 10 $32.96 $13.00 $15.90 $0.00 $61.86 80

Notes: 

     

     

Apprentice to Journeyworker Ratio:1:1

TERRAZZO FINISHERS
BRICKLAYERS LOCAL 3 - MARBLE & TILE

$86.03 02/01/2020 $10.75 $0.00 $53.34 $21.94

$87.53 08/01/2020 $10.75 $0.00 $54.69 $22.09

$88.17 02/01/2021 $10.75 $0.00 $55.33 $22.09

$89.73 08/01/2021 $10.75 $0.00 $56.73 $22.25

$90.32 02/01/2022 $10.75 $0.00 $57.32 $22.25
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Supplemental

Unemployment
Effective Date

TERRAZZO FINISHER - Local 3 Marble & TileApprentice -

02/01/2020

Health Pension
Supplemental

UnemploymentStep Apprentice Base Wage Total Ratepercent

Effective Date -

 1 $26.67 $10.75 $21.94 $0.00 $59.36 50

 2 $32.00 $10.75 $21.94 $0.00 $64.69 60

 3 $37.34 $10.75 $21.94 $0.00 $70.03 70

 4 $42.67 $10.75 $21.94 $0.00 $75.36 80

 5 $48.01 $10.75 $21.94 $0.00 $80.70 90

08/01/2020

Health Pension
Supplemental

UnemploymentStep Apprentice Base Wage Total Ratepercent

Effective Date -

 1 $27.35 $10.75 $22.09 $0.00 $60.19 50

 2 $32.81 $10.75 $22.09 $0.00 $65.65 60

 3 $38.28 $10.75 $22.09 $0.00 $71.12 70

 4 $43.75 $10.75 $22.09 $0.00 $76.59 80

 5 $49.22 $10.75 $22.09 $0.00 $82.06 90

Notes: 

     

     

Apprentice to Journeyworker Ratio:1:3

TEST BORING DRILLER
LABORERS - FOUNDATION AND MARINE

$66.39 06/01/2020 $8.60 $0.00 $40.55 $17.24

$67.37 12/01/2020 $8.60 $0.00 $41.53 $17.24

$68.39 06/01/2021 $8.60 $0.00 $42.55 $17.24

$69.40 12/01/2021 $8.60 $0.00 $43.56 $17.24
For apprentice rates see "Apprentice- LABORER"

TEST BORING DRILLER HELPER
LABORERS - FOUNDATION AND MARINE

$65.11 06/01/2020 $8.60 $0.00 $39.27 $17.24

$66.09 12/01/2020 $8.60 $0.00 $40.25 $17.24

$67.11 06/01/2021 $8.60 $0.00 $41.27 $17.24

$68.12 12/01/2021 $8.60 $0.00 $42.28 $17.24
For apprentice rates see "Apprentice- LABORER"

TEST BORING LABORER
LABORERS - FOUNDATION AND MARINE

$64.99 06/01/2020 $8.60 $0.00 $39.15 $17.24

$65.97 12/01/2020 $8.60 $0.00 $40.13 $17.24

$66.99 06/01/2021 $8.60 $0.00 $41.15 $17.24

$68.00 12/01/2021 $8.60 $0.00 $42.16 $17.24
For apprentice rates see "Apprentice- LABORER"

TRACTORS/PORTABLE STEAM GENERATORS
OPERATING ENGINEERS LOCAL 4

$77.51 06/01/2020 $13.00 $0.00 $48.81 $15.70

$78.65 12/01/2020 $13.00 $0.00 $49.95 $15.70

$79.74 06/01/2021 $13.00 $0.00 $51.04 $15.70

$80.88 12/01/2021 $13.00 $0.00 $52.18 $15.70
For apprentice rates see "Apprentice- OPERATING ENGINEERS"

Issue Date: Wage Request Number:07/23/2020 Page 33 of 3620200723-049



Classification Total RateBase Wage Health Pension
Supplemental

Unemployment
Effective Date

TRAILERS FOR EARTH MOVING EQUIPMENT
TEAMSTERS JOINT COUNCIL NO. 10 ZONE A

$63.25 06/01/2020 $12.41 $0.00 $37.12 $13.72

$63.75 08/01/2020 $12.91 $0.00 $37.12 $13.72

$64.85 12/01/2020 $12.91 $0.00 $37.12 $14.82

$65.65 06/01/2021 $12.91 $0.00 $37.92 $14.82

$66.15 08/01/2021 $13.41 $0.00 $37.92 $14.82

$67.34 12/01/2021 $13.41 $0.00 $37.92 $16.01

TUNNEL WORK - COMPRESSED AIR
LABORERS (COMPRESSED AIR)

$77.67 06/01/2020 $8.60 $0.00 $51.38 $17.69

$78.65 12/01/2020 $8.60 $0.00 $52.36 $17.69

$79.67 06/01/2021 $8.60 $0.00 $53.38 $17.69

$80.68 12/01/2021 $8.60 $0.00 $54.39 $17.69
For apprentice rates see "Apprentice- LABORER"

TUNNEL WORK - COMPRESSED AIR (HAZ. WASTE)
LABORERS (COMPRESSED AIR)

$79.67 06/01/2020 $8.60 $0.00 $53.38 $17.69

$80.65 12/01/2020 $8.60 $0.00 $54.36 $17.69

$81.67 06/01/2021 $8.60 $0.00 $55.38 $17.69

$82.68 12/01/2021 $8.60 $0.00 $56.39 $17.69
For apprentice rates see "Apprentice- LABORER"

TUNNEL WORK - FREE AIR
LABORERS (FREE AIR TUNNEL)

$69.74 06/01/2020 $8.60 $0.00 $43.45 $17.69

$70.72 12/01/2020 $8.60 $0.00 $44.43 $17.69

$71.74 06/01/2021 $8.60 $0.00 $45.45 $17.69

$72.75 12/01/2021 $8.60 $0.00 $46.46 $17.69
For apprentice rates see "Apprentice- LABORER"

TUNNEL WORK - FREE AIR (HAZ. WASTE)
LABORERS (FREE AIR TUNNEL)

$71.74 06/01/2020 $8.60 $0.00 $45.45 $17.69

$72.72 12/01/2020 $8.60 $0.00 $46.43 $17.69

$73.74 06/01/2021 $8.60 $0.00 $47.45 $17.69

$74.75 12/01/2021 $8.60 $0.00 $48.46 $17.69
For apprentice rates see "Apprentice- LABORER"

VAC-HAUL
TEAMSTERS JOINT COUNCIL NO. 10 ZONE A

$62.67 06/01/2020 $12.41 $0.00 $36.54 $13.72

$63.17 08/01/2020 $12.91 $0.00 $36.54 $13.72

$64.27 12/01/2020 $12.91 $0.00 $36.54 $14.82

$65.07 06/01/2021 $12.91 $0.00 $37.34 $14.82

$65.57 08/01/2021 $13.41 $0.00 $37.34 $14.82

$66.76 12/01/2021 $13.41 $0.00 $37.34 $16.01

WAGON DRILL OPERATOR
LABORERS - ZONE 1

$65.09 06/01/2020 $8.60 $0.00 $39.40 $17.09

$66.07 12/01/2020 $8.60 $0.00 $40.38 $17.09

$67.09 06/01/2021 $8.60 $0.00 $41.40 $17.09

$68.10 12/01/2021 $8.60 $0.00 $42.41 $17.09
For apprentice rates see "Apprentice- LABORER"

WASTE WATER PUMP OPERATOR
OPERATING ENGINEERS LOCAL 4

$78.03 06/01/2020 $13.00 $0.00 $49.33 $15.70

$79.18 12/01/2020 $13.00 $0.00 $50.48 $15.70

$80.28 06/01/2021 $13.00 $0.00 $51.58 $15.70

$81.43 12/01/2021 $13.00 $0.00 $52.73 $15.70
For apprentice rates see "Apprentice- OPERATING ENGINEERS"

WATER METER INSTALLER
PLUMBERS & GASFITTERS LOCAL 12

$88.02 03/01/2020 $12.07 $0.00 $58.69 $17.26

$89.52 09/01/2020 $12.07 $0.00 $60.19 $17.26

$91.02 03/01/2021 $12.07 $0.00 $61.69 $17.26
For apprentice rates see "Apprentice- PLUMBER/PIPEFITTER" or "PLUMBER/GASFITTER"

Outside Electrical - East
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CABLE TECHNICIAN (Power Zone)
OUTSIDE ELECTRICAL WORKERS - EAST LOCAL 104

$39.44 09/01/2019 $8.75 $0.00 $28.83 $1.86

$40.81 08/30/2020 $9.25 $0.00 $29.67 $1.89
For apprentice rates see "Apprentice- LINEMAN"

CABLEMAN (Underground Ducts & Cables)
OUTSIDE ELECTRICAL WORKERS - EAST LOCAL 104

$59.61 09/01/2019 $8.75 $0.00 $40.84 $10.02

$61.55 08/30/2020 $9.25 $0.00 $42.03 $10.27
For apprentice rates see "Apprentice- LINEMAN"

DRIVER / GROUNDMAN CDL
OUTSIDE ELECTRICAL WORKERS - EAST LOCAL 104

$52.25 09/01/2019 $8.75 $0.00 $33.64 $9.86

$53.94 08/30/2020 $9.25 $0.00 $34.62 $10.07
For apprentice rates see "Apprentice- LINEMAN"

DRIVER / GROUNDMAN -Inexperienced (<2000 Hrs)
OUTSIDE ELECTRICAL WORKERS - EAST LOCAL 104

$36.97 09/01/2019 $8.75 $0.00 $26.43 $1.79

$38.27 08/30/2020 $9.25 $0.00 $27.20 $1.82
For apprentice rates see "Apprentice- LINEMAN"

EQUIPMENT OPERATOR (Class A CDL)
OUTSIDE ELECTRICAL WORKERS - EAST LOCAL 104

$63.69 09/01/2019 $8.75 $0.00 $40.84 $14.10

$65.63 08/30/2020 $9.25 $0.00 $42.03 $14.35
For apprentice rates see "Apprentice- LINEMAN"

EQUIPMENT OPERATOR (Class B CDL)
OUTSIDE ELECTRICAL WORKERS - EAST LOCAL 104

$55.44 09/01/2019 $8.75 $0.00 $36.04 $10.65

$57.21 08/30/2020 $9.25 $0.00 $37.09 $10.87
For apprentice rates see "Apprentice- LINEMAN"

GROUNDMAN
OUTSIDE ELECTRICAL WORKERS - EAST LOCAL 104

$32.02 09/01/2019 $8.75 $0.00 $21.62 $1.65

$33.17 08/30/2020 $9.25 $0.00 $22.25 $1.67
For apprentice rates see "Apprentice- LINEMAN"

GROUNDMAN -Inexperienced (<2000 Hrs.)
OUTSIDE ELECTRICAL WORKERS - EAST LOCAL 104

$36.97 09/01/2019 $8.75 $0.00 $26.43 $1.79

$38.27 08/30/2020 $9.25 $0.00 $27.20 $1.82
For apprentice rates see "Apprentice- LINEMAN"

JOURNEYMAN LINEMAN
OUTSIDE ELECTRICAL WORKERS - EAST LOCAL 104

$73.99 09/01/2019 $8.75 $0.00 $48.05 $17.19

$76.18 08/30/2020 $9.25 $0.00 $49.45 $17.48
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LINEMAN (Outside Electrical) - East Local 104Apprentice -

09/01/2019

Health Pension
Supplemental

UnemploymentStep Apprentice Base Wage Total Ratepercent

Effective Date -

 1 $28.83 $8.75 $3.36 $0.00 $40.94 60

 2 $31.23 $8.75 $3.44 $0.00 $43.42 65

 3 $33.64 $8.75 $3.51 $0.00 $45.90 70

 4 $36.04 $8.75 $5.08 $0.00 $49.87 75

 5 $38.44 $8.75 $5.15 $0.00 $52.34 80

 6 $40.84 $8.75 $5.23 $0.00 $54.82 85

 7 $43.25 $8.75 $7.30 $0.00 $59.30 90

08/30/2020

Health Pension
Supplemental

UnemploymentStep Apprentice Base Wage Total Ratepercent

Effective Date -

 1 $29.67 $9.25 $3.39 $0.00 $42.31 60

 2 $32.14 $9.25 $3.46 $0.00 $44.85 65

 3 $34.62 $9.25 $3.54 $0.00 $47.41 70

 4 $37.09 $9.25 $5.11 $0.00 $51.45 75

 5 $39.56 $9.25 $5.19 $0.00 $54.00 80

 6 $42.03 $9.25 $5.26 $0.00 $56.54 85

 7 $44.51 $9.25 $7.34 $0.00 $61.10 90

Notes: 

     

     

Apprentice to Journeyworker Ratio:1:2

TELEDATA CABLE SPLICER
OUTSIDE ELECTRICAL WORKERS - EAST LOCAL 104

$38.60 02/04/2019 $4.70 $0.00 $30.73 $3.17

TELEDATA LINEMAN/EQUIPMENT OPERATOR
OUTSIDE ELECTRICAL WORKERS - EAST LOCAL 104

$36.77 02/04/2019 $4.70 $0.00 $28.93 $3.14

TELEDATA WIREMAN/INSTALLER/TECHNICIAN
OUTSIDE ELECTRICAL WORKERS - EAST LOCAL 104

$36.77 02/04/2019 $4.70 $0.00 $28.93 $3.14

Additional Apprentice Information:

Minimum wage rates for apprentices employed on public works projects are listed above as a percentage of the pre-determined hourly wage rate established by the

Commissioner under the provisions of the M.G.L. c. 149, ss. 26-27D.  Apprentice ratios are established by the Division of Apprenticeship Training pursuant to M.G.L.

c. 23, ss. 11E-11L.

All apprentices must be registered with the Division of Apprenticeship Training in accordance with M.G.L. c. 23, ss. 11E-11L.

All steps are six months (1000 hours.)

Ratios are expressed in allowable number of apprentices to journeymen or fraction thereof, unless otherwise specified.

**      Multiple ratios are listed in the comment field.

***    APP to JM; 1:1, 2:2, 2:3, 3:4, 4:4, 4:5, 4:6, 5:7, 6:7, 6:8, 6:9, 7:10, 8:10, 8:11, 8:12, 9:13, 10:13, 10:14, etc.

****  APP to JM; 1:1, 1:2, 2:3, 2:4, 3:5, 4:6, 4:7, 5:8, 6:9, 6:10, 7:11, 8:12, 8:13, 9:14, 10:15, 10:16, etc.
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INSURANCE REQUIREMENTS 1  

INSURANCE  REQUIREMENTS 
 

1. GENERAL 
 

A. This section specifies the Owner's requirements for insurance and relates to the 
General Conditions of the Contract for Construction and Supplementary Conditions of 
the Contract for Construction. 

 
B. Provisions of the General Conditions of the Contract for Construction and 

Supplementary General Conditions of the Contract for Construction, which are not modified by 
the following insurance Requirements, remain in full effect. 

 
2. INSURANCE REQUIREMENTS 

 
A. Insurance Limits: The insurance required should be written for not less than the 

limits of liability required by law or the following limits, whichever is greater: State and federal 
Workmen's Compensation Statutory Benefits required by union contract as required. 

 
GENERAL LIABILITY* 
General Liability- Bodily Injury and Property Damage Each Occurrence 
General Liability -Bodily Injury and Property Damage Aggregate 
General Liability shall include coverage for the following: 

Comprehensive form 
Premise/Operations Liability 
Explosion, Collapse and Underground (XCU). Products/Completed 
Operations (aggregate limit $2,000,000.00) Contractual Liability 
Independent Contractors Broad 
Form Property Damage 
Personal Injury Including Libel and Slander Coverage Broad 
Form CGL Endorsement 

 
$1,000,000.00 
$2,000,000.00 

 
AUTOMOBILE LIABILITY** 
Comp. Automobile Liability** Bodily Injury and Property Damage Per Accident 

**Provide coverage for All Owned, Non-Owned, and Hired vehicles. 

EXCESS LIABILITY – Umbrella Form 
Each occurrence 
Aggregate 

 

 
 

$1,000,000.00 
 

 
 
 
$5,000,000.00 
$5,000,000.00 

 
B. Exclusions: The Owner's property insurance shall not cover tools, equipment, 

shoring, staging, forms, temporary buildings or other equipment owned or rented by the Contractor, 
its Subcontractors, or any Worker. 

 
C. Named Insured: Each Insurance policy certificate of insurance provided by the 

Contractor shall name the Town of Arlington as an additional insured. Each insurance policy and 
certificate of insurance provided by the Contractor shall contain a provision that the Owner shall 
be notified of cancellation or restrictive amendment at least thirty (30) days prior to the effective 
date of such cancellation or amendment. 



INSURANCE REQUIREMENTS 2  

D. Insurance Certificates: Submit insurance certificates for the Owner's review 
and approval prior to commencement of the work. The Contractor and all subcontractors 
who are required to provide insurance under the Contract shall provide accurate and bona 
fide "Certificates of insurance "issued by a responsible agent of the insurance company. 

 
1. Certificate Content: Such "Certificates of Insurance" shall clearly indicate 

the insurance coverage. Each "Certificate of Insurance" shall be accompanied by a sworn 
and duly notarized statement from the responsible agent of the insurance company issuing 
the certificate clearly stating that all insurance specified and required by the Contract 
Documents is provided and in force, and also a clear statement of all exceptions and 
deviations, if any, from the Contract Document issuance  requirements. 

 
2. Responsibility: The insurance agent issuing and authorizing the "Certificate 

of Insurance" shall be responsible and liable for the accuracy and validity of the "Certificate 
of Insurance".  Each insured party shall certify by sworn and duly notarized statement that the 
"Certificate of Insurance" issued for them are bona  fide. 

 
3. Disclaimers Prohibited: "Certificates of Insurance" shall not contain any 

disclaimers such as: "This Certificate is issued as a matter of information only and confers 
no right upon the certificate holder. This Certificate does not amend, extend, or alter the 
coverage afforded by the policies listed below." Disclaimers are not acceptable. 

 
4. Certificates of Insurance Can Be Relied Upon: Parties receiving 

"Certificates of insurance" shall be entitled to rely upon the "Certificates of insurance" and 
shall have the right to claim the benefits and protection provided by the insurance as it 
applies to them. 

 
5. Alternate to "Certificates of Insurance": Instead of providing the 

"Certificates of lnsurance" and the sworn statements required above, the insured may 
provide bona fide and accurate copies of all insurance policies and riders accompanied by a 
sworn and duly notarized statement from the insured that the policies, riders, and 
documents submitted are bona fide and valid, and that parties receiving the insurance 
documents may rely on the documents as satisfaction of the Contract insurance 
requirements. 

 
E. The Contractor shall provide "builder's risk" insurance as described in the 

General Conditions of the Contract for Construction and with limits equal to the full insurable 
completed value of the building under construction. The "Builder's Risk" insurance shall 
include "all risk" insurance for physical loss and damage including theft, vandalism, and 
malicious mischief. The "Builder's Risk" insurance shall be amended to delete any and all 
endorsements relating to cancellation of the policy due to partial occupancy by the Owner. 

 
1. Builder's Risk Deductible Amount:  $1,000,000.00 

 
 
 
 
 

END OF SECTION 
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 SECTION 00 31 43 

 

 PERMITS 

 

  

PART 1 – GENERAL 

 

1.01 DESCRIPTION: 

 

This Section provides specific information and defines specific requirements of the 

Contractor regarding the preparation and acquisition of permits required to perform the 

work of this project.  

 

 

1.02 RELATED WORK: 

 

A. Section 01 11 00, CONTROL OF WORK AND MATERIALS 

B. Section 01 14 19.16, DUST CONTROL  

 

C.      Section 01 55 26.13, SIGNAGE (TRAFFIC CONTROL) 
 

D.      Section 31 00 00, EARTHWORK 
 

1.03 GENERAL REQUIREMENTS: 

 

 A. The Owner has obtained or will obtain and pay for the permits listed below, which are 

required for this project.  The Contractor shall assist in obtaining certain permits, as 

indicated.  The Contractor shall obtain and pay for all other permits required, as defined 

under the Permits subsection of the General Conditions. 

Permits by Owner Status 

 

 

 

 

 

 

 

 

 

 

 

Building Permit ** 

**Contractor shall prepare permit application and obtain the permit after contract is 

awarded, bearing all expenses.  Owner will pay for and/or waive the permit application 

fee, if applicable. 
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PART 2 - PRODUCTS 

 

Not Used. 

 

PART 3 – EXECUTION 

 

3.01  PERFORM WORK IN ACCORDANCE WITH REQUIREMENTS: 

 

A. The Contractor shall perform the work in accordance with the Contract Documents, 

including the attached permits/order of conditions, and any applicable municipal 

requirements. 

 

B. Prior to commencing any construction activities, the Contractor shall demonstrate to the 

Owner and the Owner's Representative, through on-site inspection and submitting copies 

of permits or approvals, that it is in full compliance with the terms and conditions of all 

permits specified herein.  The Contractor shall maintain full compliance with all permits 

throughout the performance of the work, and upon request, grant access to permitting 

authorities to inspect the site for the purpose of verifying such compliance.   

 

 

 END OF SECTION 
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 SECTION 01 11 00 
 
 CONTROL OF WORK AND MATERIALS 
 
 
PART 1 – GENERAL 
 
Not Used. 
 
PART 2 – PRODUCTS 
 
Not Used. 
 
PART 3 - EXECUTION 
 
3.01 HAULING, HANDLING AND STORAGE OF MATERIALS: 
 

 A. The Contractor shall, at its own expense, handle and haul all materials furnished by it 
and shall remove any of its surplus materials at the completion of the work. 

 
 B. The Contractor shall provide suitable and adequate storage for equipment and materials 

furnished by it that are liable to injury and shall be responsible for any loss of or 
damage to any equipment or materials by theft, breakage, or otherwise. 

 
 C. All excavated materials and equipment to be incorporated in the Work shall be placed 

so as not to injure any part of the Work or existing facilities and so that free access can 
be had at all times to all parts of the Work and to all public utility installations in the 
vicinity of the work.  Materials and equipment shall be kept neatly piled and compactly 
stored in such location as will cause a minimum of inconvenience to public travel and 
adjoining owners, tenants and occupants. 

 
 D. The Contractor shall be responsible for all damages to the work under construction 

during its progress and until final completion and acceptance even though partial 
payments have been made under the Contract. 

 
3.02 OPEN EXCAVATIONS: 
 

 A. All open excavations shall be adequately safeguarded by providing temporary 
barricades, caution signs, lights and other means to prevent accidents to persons, and 
damage to property.  The Contractor shall, at its own expense, provide suitable and safe 
means for completely covering all open excavations and for accommodating travel 
when work is not in progress. 
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 B. The length of open trench will be controlled by the particular surrounding conditions 
but shall always be confined to the limits prescribed by the Owner’s Representative. 

 
 C. If the excavation becomes a hazard, or if it excessively restricts traffic at any point, then 

special construction procedures shall be taken, such as limiting the length of trench and 
prohibiting stocking excavated material in the street. 

 
 D. All street excavations shall be completely closed at the end of each work day.  

Backfilling or use of steel plates of adequate strength to carry traffic shall be used. 
 
3.03 MAINTENANCE OF TRAFFIC: 
 

 A. Unless permission to close the street is received in writing from the proper authority, all 
excavated materials and equipment shall be placed so that vehicular and pedestrian 
traffic may be safely maintained at all times. 

 
 B. Should the Chief of Police deem it necessary, uniformed officers will be assigned to 

direct traffic. The Contractor shall make all arrangements in obtaining uniformed 
officers required. 

 
 C. The Contractor shall at its own expense, as directed by the Police Traffic 

Control/Safety Officer, provide and erect acceptable barricades, barrier fences, traffic 
signs, and all other traffic devices not specifically covered in a bid item, to protect the 
work from traffic, pedestrians, and animals.  The Contractor shall provide sufficient 
temporary lighting such as lanterns/flashers (electric battery operated) or other 
approved illuminated traffic signs and devices to afford adequate protection to the 
traveling public, at no additional cost to the Owner. 

 
 D. The Contractor shall furnish all construction signs that are deemed necessary by and in 

accordance with Part VI of the Manual on Uniform Traffic Control Devices as 
published by the U.S. Department of Transportation.  In addition, the Contractor may 
be required to furnish up to 128 square feet of additional special construction warning 
signs.  Size and exact wording of signs shall be determined by the Owner’s 
Representative during construction. 

 
 E. The intent of policing is to ensure public safety by direction of traffic.  Police officers 

are not to serve as watchmen to protect the Contractor's equipment and materials. 
 
 F. Nothing contained herein shall be construed as relieving the Contractor of any of its 

responsibilities for protection of persons and property under the terms of the Contract. 
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3.04 CARE AND PROTECTION OF PROPERTY: 
 
 The Contractor shall be responsible for the preservation of all public and private 

property, and shall use every precaution necessary to prevent damage thereto.  If any 
direct or indirect damage is done to public or private property by or on account of any 
act, omission, neglect, or misconduct in the execution of the work on the part of the 
Contractor, such property shall be promptly restored by the Contractor, at its expense, 
to a condition similar or equal to that existing before the damage was done, to the 
satisfaction of the Owner’s Representative. 

 
3.05 PROTECTION AND RELOCATION OF EXISTING STRUCTURES AND 

UTILITIES: 
 

 A. All existing buildings, utilities, pipes, poles, wires fences, curbings, property line 
markers and other structures which the Owner’s Representative decides must be 
preserved in place without being temporarily or permanently relocated, shall be 
carefully supported and protected from damage by the contractor.  Should such 
property be damaged, it shall be restored by the Contractor, at no additional cost to the 
Owner. 

 
 B. The Contractor shall determine the location of all underground structures and utilities 

(including existing water services, drain lines, electrical lines, and sewers).  Services to 
buildings shall be maintained, and all costs or charges resulting from damage thereto 
shall be paid by Contractor. 

 
 C. On paved surfaces the Contractor shall not use or operate tractors, bulldozers, or other 

power-operated equipment with treads or wheels which are shaped so as to cut or 
otherwise damage such surfaces. 

 
 D. All property damaged by the Contractor's operations shall be restored to a condition at 

least equal to that in which it was found immediately before work was begun.  Suitable 
materials and methods shall be used for such restoration. 

 
 E. Restoration of existing property and structures shall be carried out as promptly as 

practicable and shall not be left until the end of the construction period. 
 

3.06 MAINTENANCE OF FLOW: 
 

 A. The Contractor shall at its own cost, provide for the flow of sewers and drains 
interrupted during the progress of the work, and shall immediately cart away and 
dispose of all offensive matter.  The entire procedure of maintaining existing flow shall 
be fully discussed with the Owner’s Representative well in advance of the interruption 
of any flow. 
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 B. All existing drainage facilities including, but not limited to; brooks, streams, canals, 
channels, ditches, culverts, catch basins and drainage piping shall be adequately 
safeguarded so as not to impede drainage or to cause siltation of downstream areas in 
any manner whatsoever.  If the Contractor damages or impairs any of the aforesaid 
drainage facilities, it shall repair the same within the same day. 

 
 C. At the conclusion of the work, the Contractor shall remove all silt in drainage structures 

caused by its operations as described in Section 01 74 13, CLEANING UP. 
 
3.07 REJECTED MATERIALS AND DEFECTIVE WORK: 
 

 A. Materials furnished by the Contractor and condemned by the Owner’s Representative 
as unsuitable or not in conformity with the specifications shall forthwith be removed 
from the work by the Contractor, and shall not be made use of elsewhere in the work. 

 
 B. Any errors, defects or omissions in the execution of the work or in the materials 

furnished by the Contractor, even though they may have been passed or overlooked or 
have appeared after the completion of the work, discovered at any time before the final 
payment is made hereunder, shall be forthwith rectified and made good by and at the 
expense of the Contractor and in a manner satisfactory to the Owner’s Representative. 

 
 C. The Contractor shall reimburse the Owner for any expense, losses or damages incurred 

in consequence of any defect, error, omission or act of the Contractor or his employees, 
as determined by the Owner’s Representative, occurring previous to the final payment. 

 
3.08 SANITARY REGULATIONS: 
 
 Sanitary conveniences for the use of all persons employed on the work, properly 

screened from public observation, shall be provided in sufficient numbers in such 
manner and at such locations as may be approved.  The contents shall be removed and 
disposed of in a satisfactory manner as the occasion requires.  The Contractor shall 
rigorously prohibit the committing of nuisances within, on or about the work.  Any 
employees found violating these provisions shall be discharged and not again employed 
on the work without the written consent of the Owner’s Representative.  The sanitary 
conveniences specified above shall be the obligation and responsibility of the 
Contractor. 

 
3.09  SAFETY AND HEALTH REGULATIONS: 
 
 This project is subject to the Safety and Health regulations of the U.S. Department of 

Labor set forth in 29 CFR, Part 1926, and to the Massachusetts Department of Labor 
and Industries, Division of Industrial Safety "Rules and Regulations for the Prevention 
of Accidents in Construction Operations (454 CMR 10.0 et. seq.)."  The Contractor 
shall be familiar with the requirements of these regulations. 



Improvements to the Arlington Town Hall Plaza  Weston & Sampson 
Town of Arlington, MA Bid Documents 
 July 29, 2020 
 

 
10/27/2016 01 11 00-5 

3.10 SITE INVESTIGATION: 
 
 The Contractor acknowledges that it has satisfied itself as to the conditions existing at 

the site of the work, the type of equipment required to perform this work, the quality 
and quantity of the materials furnished insofar as this information is reasonably 
ascertainable from an inspection of the site, as well as from information presented by 
the drawings and specifications made a part of this contract.  Any failure of the 
Contractor to acquaint itself with available information will not relieve it from the 
responsibility for estimating properly the difficulty or cost of successfully performing 
the work.  The Owner assumes no responsibility for any conclusion or interpretation 
made by the Contractor on the basis of the information made available by the Owner. 

 
3.11  WEATHER PROTECTION: 
 
 In conformance with Sections 44F and 44G of Chapter 149 of the General Laws of 

Massachusetts, the General Contractor shall install weather protection and shall furnish 
adequate heat in the area so protected during the months of November through March.  
Standards for such specifications shall be established by the Director of Building 
Construction in the Executive Office for Administration and Finance. 

 
3.12 ELECTRIC SERVICE: 
 

 A. The Contractor shall make all necessary applications and arrangements and pay for all 
fees and charges for electrical energy for power and light necessary for the proper 
completion of this contract during its entire progress.  The Contractor shall provide and 
pay for all temporary wiring, switches, connections, and meters. 

 
 B. There shall be sufficient electric lighting so that all work may be done in a 

workmanlike manner where there is not sufficient daylight.  
 
 

END OF SECTION 
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SECTION 01 12 16 

 

SCOPE AND SEQUENCE OF WORK 

 

 

PART 1 – GENERAL 

 

1.01 WORK INCLUDED: 

 

A. The Town Hall Plaza is the main entrance to Town Hall located at 730 

Massachusetts Avenue in Arlington, Massachusetts. The improvements to the plaza 

include refurbishments the upper plaza and the lower plaza as well as refurbishment 

to both the granite stairs and the pathway connection between the two plaza levels. 

Specific improvements include: 

 

a. Upper Plaza: protection of existing fountains, balustrades, walls and building 

façade, careful removal and reinstallation of salvaged and new granite pavers to 

match existing, a new drainage system and grading adjustments, a new walk off 

mat at the front entrance, and reinstallation of two salvaged historic benches. 

b. Lower Plaza: protection of existing freestanding and retaining walls and existing 

historic light poles to remain, removal and reinstallation of salvaged brick pavers, 

new sandblasted concrete pavement with brick inlay pattern, new bike racks, new 

curb cut and related grading and incidental work. 

c. Granite Stairs: removal and reinstallation of granite stair treads, installation of 

new granite stair tread to match existing, and modification of existing handrails to 

meet current MAAB regulations. 

d. ADA-compliant Pathway: protection of plant material to remain, removal of 

existing brick paving, installation of new brick paving and new ADA curb cut. 

 

B. A new snow melt system and associated plumbing, water and electrical work are 

included for the upper plaza and stairway. A snow melt system for the lower plaza 

and the ADA pathway connection between the plaza levels is included as Bid 

Alternate #1 (Zone 3).  

 

C. Additional runs of conduit for water service to the fountain and electrical and fiber 

conduit runs to the existing light poles to remain is also included in the work.   

 

D. The two decorative stone fountains located at the east and west ends of the upper 

plaza, and masonry walls will remain in place during the renovations. These 

elements, and the building façade, will be cleaned under this scope of work. 
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E. Bid Alternate #2 includes the cleaning and repointing of Town Hall Plaza 

balustrades, retaining and freestanding walls as well as cleaning of the building 

facade within the contract limits. 

 

1.02 RELATED WORK: 

 

A. SECTION 01 11 00 – CONTROL OF WORK AND MATERIALS 

 

PART 2 -  PRODUCTS (NOT APPLICABLE) 

 

PART 3 - EXECUTION 

 

3.01 GENERAL: 

 

A. The Contractor shall be responsible for scheduling its activities and the activities of 

any subcontractors involved, to meet the completion date, or milestones, established 

for the contract. Scheduling of the work shall be coordinated with the Owner and 

Owner’s Representative. 

 

B. The Construction Sequence Requirements shall be used by the Contractor to form a 

complete schedule for the project, which shall be coordinated with the Owner and 

Owner’s Representative. Prior to performing any work at the site, the Contractor 

shall submit a detailed plan to the Owner’s Representative for review. The plan 

shall describe the proposed sequence, methods, and timing of the work. 

 

END OF SECTION 
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 SECTION 01 14 00 

 

 SPECIAL PROVISIONS 

 

PART 1 - GENERAL  

 

Not used. 

 

PART 2 - PRODUCTS 

 

Not used. 

 

PART 3 - EXECUTION 

 

3.01 WATER FOR CONSTRUCTION PURPOSES: 

 

A.  In locations where water is in sufficient supply, the Contractor may be allowed to use 

water without charge for jetting backfill and other construction purposes.  The express 

approval of the Owner shall be obtained before water is used.  Waste of water by the 

Contractor shall be sufficient cause for withdrawing the privilege of unrestricted use. 

 

B. If no water is available, the Contractor shall supply water at no additional cost to the 

Owner. 

 

3.02 PIPE LOCATION: 

 

 Pipe shall be located substantially as indicated on drawings.  The Owner reserves the 

right, acting through the Owner’s Representative, to make such modifications as may 

be deemed desirable to avoid interference with existing structures or for other reasons. 

 

3.03 DIMENSIONS OF EXISTING STRUCTURES: 

 

 Where the dimensions and locations of existing structures are of critical importance in 

the installation or connections of new work, the Contractor shall verify such 

dimensions and locations in the field before the fabrication of any material or 

equipment that is dependent on the correctness of such information. 

 

3.04 OCCUPYING PRIVATE PROPERTY: 

 

 The Contractor shall not enter upon nor occupy with men, equipment or materials any 

property outside of the public highways or Owner’s easements, except with the written 

consent of the property owner or property owner’s agent. 
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3.05 EXISTING UTILITY LOCATIONS – CONTRACTOR’S RESPONSIBILITY: 

 

 A. The location of existing underground services and utilities shown on the drawings is 

based on available records.  It is not warranted that all existing utilities and services are 

shown, or that shown locations are correct.  The Contractor shall be responsible for 

having the utility companies locate their respective utilities on the ground prior to 

excavating. 

 

B.  To satisfy the requirements of Massachusetts law, Chapter 82, Section 40, the 

Contractor shall, at least 72 hours, exclusive of Saturdays, Sundays and holidays, prior 

to excavation in the proximity of telephone, gas, cable television and electric utilities, 

notify the utilities concerned by calling “DIG SAFE” at telephone number:  

1-888-344-7233. 

 

 C. The Contractor shall coordinate all work involving utilities and shall satisfy itself as to 

the existing conditions of the areas in which it is to perform his work.  It shall conduct 

and arrange its work so as not to impede or interfere with the work of other contractors 

working in the same or adjacent areas. 

 

3.06 COORDINATION OF WORK: 

 

 The General Contractor shall be responsible for coordinating its own work as well as 

that of any subcontractors.  It shall be responsible for notification of the Owner’s 

Representative when each phase of work is expected to begin and the approximate 

completion date. 

 

3.07 TIME FOR COMPLETION OF CONTRACT: 

 

 The time for completion of this contract is stipulated in the Form of/for General Bid.  

The Bidder shall base his bid on completing the proposed work by the completion date 

stipulated in Section 00 14 13, FORM FOR GENERAL BID. 

 

3.08 MAINTENANCE OF TRENCH SURFACE: 

 

 After backfilling and compacting the trench, the Contractor shall be responsible for 

keeping the ground surface dry and passable at all times until the surface has been 

restored to original conditions. 

 

3.09 DESIGN OF EQUIPMENT: 

 

 Attention is directed to the fact that the layout of certain equipment is based on that of 

one manufacturer.  If other equipment is submitted for approval, the Contractor shall 

prepare and submit for approval at its expense, detailed structural, mechanical and 

electrical drawings, equipment lists, maintenance requirements, and any other data 

required by the Owner’s Representative, showing all necessary changes and 
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embodying all special features of the equipment he proposes to furnish.  Such changes, 

if approved, shall be made at the expense of the Contractor. 

 

3.10 SERVICES OF MANUFACTURER’S REPRESENTATIVE: 

 

 A. The Contractor shall arrange for a qualified service representative, at a time suitable to 

the Owner’s Representative, from the company manufacturing or supplying certain 

equipment as indicated on the detailed specifications, to perform the duties described 

herein. 

 

 B. After installation of the listed equipment has been completed and the equipment is 

presumably ready for operation, but before others operate it the representative shall 

inspect, operate, test, and adjust the equipment.  The inspection shall include, but shall 

not be limited to, the following points as applicable: 

 

1. Soundness (without cracks or otherwise damaged parts); completeness in all 

details, as specified; correctness in setting, alignment, and relative 

arrangement of various parts; adequacy and correctness of packing, sealing 

and lubricants. 

 

2. The operation, testing, and adjustment shall be as required to prove that the 

equipment is left in proper condition for satisfactory operation under the 

conditions specified.  Where called for in the specifications, vibration readings 

shall be made and the equipment balanced accordingly. 

 

3. On completion of its work, the Contractor shall submit in triplicate to the 

Owner’s Representative the manufacturer’s or supplier representative’s 

complete signed report of the results of its inspection, operation, adjustments, 

and test.  The report shall include detailed descriptions of the points inspected, 

tests and adjustments made, quantitative results obtained if such are specified, 

and suggestions for precautions to be taken to ensure proper maintenance.  

The report shall also include a certificate that the equipment conforms to the 

requirements of the contract and is ready for permanent operation and that 

nothing in the installation will render the manufacturer’s warranty null and 

void. 

 

4.  After the Owner’s Representative has reviewed the reports from the 

manufacturer’s representative, the Contractor shall make arrangements to 

have the manufacturer’s representative present when the field acceptance tests 

are made. 

 

3.11 PROJECT SIGN: 

 

A. The sign shall be erected within ten (10) days after the construction contract is 

awarded.  The sign shall be fabricated, erected, and maintained by the Contractor. 
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B. The Contractor shall provide adequate support for the sign as determined by the 

Owner’s Representative.  All supports, trim, and back of sign shall be painted with at 

least two coats of exterior paint. 

 

C. The project sign shall be maintained by the Contractor in good condition at all times 

for the duration of construction.  The Contractor shall remove the sign upon 

completion of construction. 

 

3.12 COMPLIANCE WITH PERMITS: 

 

 A. The Contractor shall perform all work in conformance with requirements of the 

Permits, which appear in Section 00 31 43 – PERMITS. 

 

3.13 CUTTING, FITTING AND PATCHING: 

 

A. The Contractor shall do all cutting, fitting, or patching of its work that may be required 

to make its several parts come together properly and fit it to receive or be received by 

work of other Contractors, as shown upon or reasonably implied by the drawings and 

the specifications for the completed structure, including all existing work. 

 

B. The Contractor shall not endanger any work by cutting, digging, or otherwise and shall 

not cut or alter the work of any other Contractor, save with the consent of the Owner’s 

Representative. 

 

C. All holes or openings required to be made in new or existing work, particularly at pipe, 

conduit, or other penetrations not covered by escutcheons or plates shall be neatly 

patched.  All such holes shall be made completely watertight as approved by the 

Owner’s Representative. 

 

D. Size and locations of holes required in steel, concrete, or other structural or finish 

materials for piping, wiring, ducts, etc., which have not been located and detailed on 

the drawings shall be approved by the Owner’s Representative prior to layout and 

cutting thereof.  All holes shall be suitably reinforced as required by the Owner’s 

Representative. 

 

E. Workmanship and materials of patching and repair work shall match the adjacent 

similar work and shall conform to the applicable sections of the specification.  Patches 

and joints with existing work shall provide, as applicable in each case, visual, 

structural, and waterproofing continuity. 

 

3.14 CONNECTIONS TO EXISTING WATER SYSTEMS: 

 

 A. The Owner will, upon 72-hour notice from the Contractor, assist the Contractor by 

locating and opening or closing any and all valves required for draining or admitting 
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water to the various sections of the water main as required to perform the proposed 

work.  No damages shall be claimed by the Contractor for delays in dewatering 

pipelines nor shall any damages be claimed because of water leaking through closed 

valves after dewatering is completed. 

 

 B. Connections to the existing distribution system shall be made with the mains under 

pressure unless the lines can be temporarily taken out of service as approved by the 

Owner. 

 

 C. The Contractor will be required to make test excavations to ascertain that the proposed 

position of the connections will be clear of joints, fittings, or other obstructions. 

 

 D. If any failure occurs in connection to existing mains, service shall be restored in the 

shortest possible time, the Contractor working around the clock, if necessary.  The 

Contractor shall cooperate with the Owner in notifying the consumers or supplying 

emergency water.  If required by Owner, the Contractor shall make connections to 

water mains during night hours, on Sunday or at other times of off-peak demand for 

water. 

 

3.15 PROTECTION OF AQUIFER: 

 

  The Contractor’s attention is directed to the fact that the construction area is located 

within the watershed of the existing water supply.  The Contractor shall take extra 

precautions to ensure that no pollutants enter the groundwater table from the 

construction area.  The Contractor shall not store fuels or other hazardous materials or 

potential contaminants on the construction site.  In the event of a spill, the Contractor 

shall immediately notify the Owner’s Representative. 

 

3.16 CONTRACTOR’S REPRESENTATIVE: 

 

 The Contractor shall designate a representative who will be available to respond to 

emergency calls by the Owner at any time day and night and on weekends and 

holidays should such a situation arise. 

 

 

3.17 HOURS OF CONSTRUCTION ACTIVITY: 

 

A. The Contractor shall conduct all construction activity between 7:00 a.m. and 5:00 p.m., 

Monday through Friday. No construction work shall be allowed on Saturdays, Sundays 

or Holidays without written authorization from the Owner. 

 

B. The Owner will provide personnel for assistance in locating and operating valves at no 

cost to the Contractor during the Owner’s normal working hours (Monday through 

Friday 9:00 a.m. to 4:00 p.m.).  When this assistance is required by the Contractor 

outside of the Owner’s normal working hours the cost will be incurred by the 
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Contractor at the prevailing overtime rate of pay for the personnel providing the 

assistance.  The Owner will bill the Contractor directly. 

 

3.18 CONSTRUCTION CREWS: 

 

 The Contractor shall not increase the number of construction crews assigned to the 

work without providing one-week advance notice to the Owner’s Representative. 

 

3.19 MASSACHUSETTS DATA SECURITY REGULATIONS: 

 

The Contractor is required to comply with data security regulations contained in 201 

CMR 17.00 that have been established to safeguard personal information of 

Massachusetts residents contained in paper or electronic records.  The Contractor shall 

not submit to the Owner’s Representative or Owner documents in paper or electronic 

form that contain personal information (person’s name combined with one or more of 

the following – Social Security Number, driver’s license number or state-issued 

identification card number, financial institution account number, or credit or debit card 

number).  Any document submitted to the Owner’s Representative that violates this 

provision shall be returned to the Contractor and the Contractor shall remove personal 

information from the document prior to resubmitting it to the Owner’s Representative.  

The Contractor shall require each Subcontractor to also comply with the MA data 

security regulations insofar as they involve submittal of personal information to the 

Owner’s Representative and Owner. 

 

3.20 WINTER WORK: 

 

The Contractor will be required to backfill all excavations at the end of each work day, 

or place Jersey barriers around open excavations. 

 

The Owner has agreed to provide snow removal services on all public ways affected by 

this Project.  The Owner will not remove snow from the Contractor’s work area that 

the public will not be using for either driving or pedestrian activity. 

 

The Contractor will provide snow removal services on any public way affected by his 

work that has been authorized by the Owner to be closed to through traffic.   Snow will 

be plowed in accordance with the Owner’s normal plowing schedule for the closed 

public ways. 

 

In no event will the Owner remove snow on any private way affected by the 

Contractor’s work on this Project.  The Contractor may coordinate snow removal 

activities with whoever provides these services for the owners of the private way(s). 

 

 

 END OF SECTION 
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SECTION 01 14 19.16 

 

DUST CONTROL 

 

PART 1 - GENERAL 

 

1.01 DESCRIPTION: 

 

 This section of the specification covers the control of dust via calcium chloride and water, 

complete. 

 

PART 2 - PRODUCTS 

 

2.01 CALCIUM CHLORIDE: 

 

 A. Calcium chloride shall conform to the requirements of AASHTO-M 144, Type I or 

Type II and Specification for Calcium Chloride, ASTM D98.  The calcium chloride 

shall be packaged in moisture proof bags or in airtight drums with the manufacturer, 

name of product, net weight, and percentage of calcium chloride guaranteed by the 

manufacturer legibly marked on each container. 

 

B. Calcium chloride failing to meet the requirements of the aforementioned 

specifications or that which has become caked or sticky in shipment, may be rejected 

by the Engineer. 

 

2.02 WATER: 

 

A. Water shall not be brackish and shall be free from oil, acid, and injurious alkali or 

vegetable matter. 

 

PART 3 - EXECUTION 

 

3.01 APPLICATION: 

 

 A. Calcium chloride shall be applied when ordered by the Engineer and only in areas 

which will not be adversely affected by the application.  See Section 01 57 19, 

ENVIRONMENTAL PROTECTION. 

 

B. Calcium chloride shall be uniformly applied at the rate of 1-1/2 pounds per square 

yard or at any other rate as required by the Engineer.  Application shall be by means 

of a mechanical spreader, or other approved methods.  The number and frequency of 

applications shall be determined by the Engineer. 

 

C. Water may be sprinkler applied with equipment including a tank with gauge-equipped 

pressure pump and a nozzle-equipped spray bar. 
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D. Water shall be dispersed through the nozzle under a minimum pressure of 20 pounds 

per square inch, gauge pressure. 

 

 

 END OF SECTION 
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SECTION 01 31 19.23 

 

CONSTRUCTION MEETINGS 

 

 

PART 1 - GENERAL 

 

1.01 DESCRIPTION: 

 

A. This Section specifies requirements for project meetings including but not limited 

to Pre-Construction Conference and Progress Meetings. 

 

B. It shall be the responsibility of the Contractor to coordinate work between all 

subcontractors, sections, and trades required for the proper completion of the 

Work.   

 

1.02 PRE-CONSTRUCTION CONFERENCE: 

 

A. After the bids have been opened but prior to the start of the construction there will 

be a pre-construction conference to discuss the phasing and scheduling of the 

Project.  The specific time and place of the conference shall be arranged by the 

Owner’s Representative after the Contract has been awarded.  

 

B. This pre-construction conference is intended to establish lines of communication 

between the parties involved, review responsibilities and personnel assignments, 

establish project schedules, discuss proposed performance methods, and 

coordinate Work to be performed by subcontractors.   

 

C. Authorized representatives of the Owner, Owner’s Representative and their 

consultants, the Contractor, its Superintendent and Site Foreman, and all others 

invited by the Contractor, shall attend the pre-construction conference. All 

participants at the conference shall be familiar with the Project and authorized to 

conclude matters relating to the Work. 

 

D. Discuss items of significance at the pre-construction conference that could affect 

progress including at least the following: 

 

1. Tentative construction schedule 

2. Critical Work sequencing 

3. Designation of responsible personnel 

4. Procedures for processing field decisions and Change Orders 

5. Procedures for processing Applications for Payment 
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6. Review of Davis Bacon and other federal requirements 

7. Distribution of Contract Documents 

8. Submittal of Shop Drawings, Product Data and Samples 

9. Preparation of record documents 

10. Use of the premises 

11. Office, work and storage, and laydown areas 

12. Equipment deliveries 

13. Construction safety procedures 

14. Environmental health and safety procedures 

15. First aid 

16. Security 

17. Housekeeping 

18. Working hours 

19. Traffic Control 

20. Emergency Vehicle Access to and around work site 

21. Environmental protection measures for construction site 

 

1.03 PROGRESS MEETINGS: 

 

 A. During the course of the Project, the Contractor shall attend weekly progress 

meetings as scheduled by the Owner.   The Owner, based on work progress and 

activities, may adjust the progress meetings to biweekly or other.  The attendance 

of subcontractors may be required during the progress of the Work.  The 

Contractor's delegate to the meeting shall be prepared and authorized to discuss 

the following items: 

 

  1. Progress of Work/Critical Work Sequencing in relation to Contract 

Schedule. 

  2. Proposed Work activities for forthcoming period. 

  3. Resources committed to Contract. 

  4. Coordination of Work with others. 

  5. Status of procurement of equipment and materials. 

  6. Status of Submittals. 

  7. Outstanding actions, decisions, or approvals that affect Work activities. 

8. Site access and/or security issues 

9. Hazards and risks 

10. Housekeeping 

11. Quality issues  

  12. Potential Claims 

  13. Change Orders 

  14. Costs, budget, and payment requests 
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B. The Contractor shall revise the construction schedule after each progress meeting 

where revisions to the schedule have been made or recognized and the revised 

schedule shall be submitted to the Owner’s Representative and Owner. 

 

PART 2 - PRODUCTS 

 

Not used. 

 

PART 3 – EXECUTION 

 

Not used. 

 

 

END OF SECTION  
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SECTION 01 32 16 
 

CONSTRUCTION SCHEDULING 
 
PART 1- GENERAL 
 
1.01  PROGRAM DESCRIPTION: 
 
 A. A Critical Path Method (CPM) construction schedule shall be used to control the work 

of this Contract and to provide a definitive basis for determining job progress. The 
Contractor shall prepare the construction schedule. All work shall be done in 
accordance with the established CPM schedule and the Contractor and his 
subcontractors shall be responsible for cooperating fully with the Owner’s 
Representative and the Owner in effectively utilizing the CPM schedule. 

 
 B. The CPM schedule to be prepared and submitted by the Contractor shall consist of a 

CPM network (diagram of activities) and a computer-generated schedule (print-out) as 
specified herein. The format shall be the activity-on-node precedence network. 

 
 C. The Contractor shall develop his own outline of the work and prepare his proposed 

CPM schedule. The computer-based schedule shall be the product of a recognized 
commercial computer software producer and shall meet all of the requirements defined 
herein. 

 
1.02  QUALIFICATIONS: 
 

A. The Contractor shall have the capability of preparing and utilizing the specified CPM 
scheduling technique. A statement of CPM capability shall be submitted by the 
Contractor in writing to the Owner’s Representative within 10 days after the issuance of 
the Notice to Proceed to verify that either the Contractor's organization has in-house 
capability qualified to use the technique or that the Contractor employs a consultant 
who is so qualified. Capability shall be verified by description of the construction 
projects to which the Contractor or his consultant has successfully applied the CPM 
scheduling technique and which were controlled throughout the duration of the project 
by means of systematic use and updating of a computer-based CPM schedule. The 
submittal shall include the name of the individual on the Contractor's staff who will be 
responsible for the CPM schedule and for providing the required updating information. 

 
1.03        SUBMITTALS: 
 

A. Submit under provisions of Section 01 33 23. 
 
B. Within 10 days following the issuance of the Notice to Proceed, the Contractor shall 

submit the CPM Schedule to the Owner’s Representative for review and acceptance.  
The Contractor shall submit to the Owner’s Representative a preliminary network 
defining the planned operations during the first 60 calendar days after the issuance of 
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the Notice to Proceed.  The Contractor's general approach for the balance of the project 
shall be indicated.  Cost of activities expected to be completed or partially completed 
before submission and approval of the complete network shall be included. 

 
1.04        APPROVED CPM SCHEDULE: 
 

A. Following review by the Owner’s Representative, the Contractor shall incorporate the 
Owner’s Representative's comments into the network and submit the revised network 
and computer-generated schedule. This final submittal shall be delivered to the 
Owner’s Representative within 60 days after the issuance of the Notice to Proceed. 

 
B. CPM schedules, which contain activities showing negative, float or which extend 

beyond the contract completion date in the computer-generated schedule will not be 
approved. 

 
C. The approved network shall then be the approved CPM schedule to be used by the 

Contractor for planning, organizing and directing the work, and reporting progress. 
 

D. Approval of the CPM activity network by the Owner’s Representative is advisory only 
and shall not relieve the Contractor of responsibility for accomplishing the work within 
the contract completion date. Omissions and errors in the approved CPM schedule shall 
not excuse performance less than that required by the Contract. Approval by the 
Owner’s Representative in no way makes the Owner’s Representative an insurer of the 
CPM schedule's success or liable for time or cost overruns flowing from its 
shortcomings. The Owner hereby disclaims any obligation or liability by reason of 
approval by its agent, the Owner’s Representative, of the CPM schedule. 

 
E. The CPM activity network shall be submitted on sheets 24-in by 36-in and may be 

divided into as many separate sheets as required.  An electronic file in PDF format shall 
be submitted concurrent with the hard copy schedule. 

 
 
PART 2 – PRODUCTS 
 
NOT USED. 
 
PART 3 – EXECUTION 
 
3.01 NETWORK REQUIREMENTS: 
 

A. The network shall show the order and inter-dependence of activities and the sequence 
in which the work is to be accomplished as planned by the Contractor. The basic 
concept of a network analysis diagram shall be followed to show how the start of a 
given activity is dependent on the completion of preceding activities and its completion 
restricts the start of following activities. 
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B. Detailed network activities shall include: construction activities, the submittal and 
approval of shop drawings, the procurement of materials and equipment, fabrication of 
materials and equipment and their delivery, installation and testing, start-up and 
training. The Contractor shall break the work into activities with durations no longer 
than twenty working days each, except as to non-construction activities (such as 
procurement of materials and delivery of equipment) and any other activities for which 
the Owner’s Representative may approve the showing of longer duration. To the extent 
feasible, activities related to a specific physical area of the work should be grouped on 
the network for ease of understanding and simplification. 

 
C. Separate activities shall be provided for each significant identifiable function in each 

trade area in each facility. Activities shall be so identified that there will be no 
reasonable doubt as to how much work remains on each. Specific activities which shall 
be included are: all subcontract work, all interface work between subcontractors and 
between the Contractor and subcontractors, leakage tests of pipelines, electrical 
connections to each item of equipment, supplier and manufacturer technical assistance, 
mechanical connections to each item of equipment, all tests, concrete finishing, each 
item of site work, (including restraints on other activities) and all utilities, fuels and 
chemicals. 

 
D. Each activity on the network shall have the following indicated on the NODE 

representing it. 
 

1. A single duration (i.e., the single best estimate of elapsed time considering the scope 
of the work involved in the activity and the resources planned for accomplishing the 
activity) expressed in working days. 

 
2. A five character (or less) code indicative of the party responsible for accomplishing 
the activity. 
 
3. A cost estimate for each activity which, when accumulated with the cost of all 
activities, equals the total contract cost. Estimated overhead and profit shall be prorated 
throughout all activities.  Materials costs shall be assigned to delivery activities. 
 
4. A brief description of the activity. 

 
E. The selection and number of activities shall be subject to the Owner’s Representative's 

approval. The detailed network need not be time scaled but shall be drafted to show a 
continuous flow from left to right with no flow from right to left. In addition to the brief 
description, the Contractor shall submit a separate list of all activities containing a 
detailed narrative of the scope of each activity, including the trades, subcontractors 
involved, and number of man-hours estimated. 

 
F. To the extent that the network or any revision thereof shows anything not jointly agreed 

upon or fails to show anything jointly agreed upon, it shall not be deemed to have been 
approved by the Owner’s Representative. Failure to include on a network any element 
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of work required for the performance of this Contract shall not excuse the Contractor 
from completing all work required within any applicable completion date, 
notwithstanding the review of the network by the Owner’s Representative. 

 
G.      Except where earlier completions are specified, CPM schedules, which show 

completion of all work prior to the contract completion date, may be approved by the 
Owner’s Representative but in no event shall they be acceptable as a basis for claim for 
delay against the Owner by the Contractor. 

 
3.02  COMPUTER-GENERATED SCHEDULE REQUIREMENTS: 
 

A. Each computer-generated schedule submittal from the CPM activity network shall 
include the following tabulations: a list of activities in numerical order, a list of activity 
precedence’s, a schedule sequenced by Early Start Date and a schedule sequenced by 
Total Float. Each schedule shall include the following minimum items: 

 
1. Activity numbers 

 
2. Estimated duration 

 
3. Activity description 

 
4. Early start date (calendar dated) 

 
5. Early finish date (calendar dated) 

 
6. Latest allowable start date (calendar dated) 

 
7. Latest allowable finish date (calendar dated) 

 
8. Status (whether critical) 

 
9. Estimated cost of the activity 

 
10. Total float and free float 

 
B. In addition, each schedule shall be prefaced with the following summary data: 

 
1. Contract name and number 

 
2. Contractor's Name 

 
3. Contract duration 

 
4. Contract schedule 
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5. The effective or starting date of the schedule. 
 

C. The workday to calendar date correlation shall be based on an 8-hour day and 40-hour 
week with adequate allowance for holidays, adverse weather and all other special 
requirements of the work. 

 
3.03        PROGRESS REPORTING: 
 

A. Progress under the approved CPM schedule shall be evaluated monthly by the 
Contractor. Not less than seven days prior to each monthly progress meeting, The 
Contractor shall evaluate the status of each activity on which work has started or is due 
to start, based on the preceding CPM schedule; to show actual progress, to identify 
those activities started and those completed during the previous period, to show the 
estimated time required to complete or the percent complete of each activity started but 
not yet completed and to reflect any changes indicated for the network. Activities shall 
not be considered complete until they are, in fact, 100 percent complete. 

 
B. At each progress meeting the Contractor shall submit a narrative report based on the 

CPM schedule evaluation described above, in a format agreed upon by the Contractor 
and the Owner’s Representative. The report shall include a description of the progress 
during the previous period in terms of completed activities, an explanation of each 
activity which is showing a delay, a description of problem areas, current and 
anticipated delaying factors and their estimated impact on performance of other 
activities and completion dates and an explanation of corrective action taken or 
proposed. This report, as well as the CPM Status Report, will be discussed at each 
progress meeting. 

 
3.04        RESPONSIBILITY FOR SCHEDULE COMPLIANCE: 
 

A.      Whenever it becomes apparent from the current CPM schedule and narrative report that 
delays to the critical path have resulted and the contract completion date will not be 
met, the Contractor shall take some or all of the following actions at no additional cost 
to the Owner. He shall submit to the Owner’s Representative for approval, a written 
statement of the steps he intends to take to remove or arrest the delay to the critical path 
in the approved schedule. 

 
3.05       ADJUSTMENT OF CONTRACT SCHEDULE AND COMPLETION TIME: 
 

A. If the Contractor desires to make changes in his method of operating which affect the 
approved CPM schedule, he shall notify the Owner’s Representative in writing stating 
what changes are proposed and the reason for the change. If the Owner’s 
Representative approves these changes, the Contractor shall revise and submit for 
approval, without additional cost to the Owner, all of the affected portions of the CPM 
network. The Contractor shall adjust the CPM schedule only after prior approval of his 
proposed changes by the Owner’s Representative.  
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B. If the completion of any activity, whether or not critical, falls more than 100 percent 
behind its approved duration, the Contractor shall submit for approval a schedule 
adjustment showing each such activity divided into two activities reflecting completed 
versus uncompleted work. 

 
C. Shop drawings which are not approved on the first submittal or within the schedule 

time and equipment which do not pass the specified tests shall be immediately 
rescheduled. 

 
D. The contract time will be adjusted only for causes specified in this Contract. In the 

event the Contractor requests an extension of any contract completion date, he shall 
furnish such justification and supporting evidence as the Owner’s Representative may 
deem necessary to determine whether the Contractor is entitled to an extension of time 
under the provisions of this Contract. The Owner’s Representative will, after receipt of 
such justification and supporting evidence, make findings of fact and will advise the 
Contractor in writing thereof. If the Owner’s Representative finds that the Contractor is 
entitled to any extension of any contract completion date, the Owner’s Representative's 
determination as to the total number of day’s extension shall be based upon the 
currently approved CPM schedule and on all data relevant to the extension. Such data 
shall be included in the next updating of the schedule. Actual delays in activities, 
which, according to the CPM schedule, do not affect any contract completion date 
shown by the critical path in the network, will not be the basis for a change therein. 

 
E. Each request for change in any contract completion date shall be submitted by the 

Contractor to the Owner’s Representative within 30 days after the beginning of the 
delay for which a time extension is requested but before the date of final payment under 
this Contract. No time extension will be granted for requests, which are not submitted 
within the foregoing time limit. 

 
3.06        COORDINATING SCHEDULES WITH OTHER CONTRACT SCHEDULES: 
 

A. Where work is to be performed under this Contract concurrently with or contingent 
upon work performed on the same facilities or area under other contracts, the 
Contractor's CPM Schedule shall be coordinated with the schedules of the other 
contracts. The Contractor shall obtain the schedules of the other appropriate contracts 
from the Owner for the preparation and updating of his CPM schedule and shall make 
the required changes in his schedule when indicated by changes in corresponding 
schedules. 

 
B. In case of interference between the operations of different contractors, the Owner will 

determine the work priority of each Contractor and the sequence of work necessary to 
expedite the completion of the entire project. In all such cases, the decision of the 
Owner shall be accepted as final. The temporary delay of the Contractor's work due to 
such circumstances shall not be considered as justification for claims for additional 
compensation. 

END OF SECTION 
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 SECTION 01 32 33 
 
 CONSTRUCTION PHOTOGRAPHS 
 
PART 1 - GENERAL 
 
1.01 WORK INCLUDED: 
 
 A. This section covers construction progress photographs to be furnished by the Contractor 

on the project. 
 
 B. Construction photographs shall be provided by a commercial photographer acceptable to 

the Owner’s Representative. 
 
PART 2 - PRODUCTS 
 
2.01 PHOTOGRAPHS AND PRINTS: 
 
 A. Digital photographs shall be in .gif, .jpeg, .bmp or .tif format. 
 
 B. Photographs shall be taken using a digital camera before groundbreaking, monthly 

throughout the Work, and on final acceptance of the project. 
 
 C. Twenty-four views shall taken once per month. The Owner’s Representative shall 

approve selection of views.  The Owner’s Representative will select eight views to be 
made into prints, from each disc produced at the frequency specified above.  

 
PART 3 - EXECUTION 
 
3.01 USB: 
 
 A. The twenty-four views shall be delivered to the Owner’s Representative on a USB 

within six days of exposure.   
 
 B. USBs turned over to the Owner’s Representative shall be retained by the Owner’s 

Representative for future reference during the project. 
  
 
 END OF SECTION 
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 SECTION 01 33 23 

 

 SUBMITTALS 

 

PART 1 - GENERAL 

 

1.01  WORK INCLUDED: 

 

 A. The Contractor shall provide the Owner’s Representative with submittals as required 

by the contract documents. 

 

1.02  RELATED WORK: 

 

 A. Divisions 1 – 33 of these specifications that require submittals. 

 

PART 2 - PRODUCTS 

 

NOT USED. 

 

PART 3 - EXECUTION 

 

3.01  GENERAL: 

 

 A. As required by the General Conditions, Contractor shall submit a schedule of shop 

and working drawing submittals. 

 

 B.   The Contractor shall submit the shop and working drawing submittals either 

electronically or hard copy.   

 

3.02  ELECTRONIC SUBMITTALS: 

 

A. In accordance with the accepted schedule, the Contractor shall submit promptly to the 

Owner’s Representative by email (BethoneyC@wseinc.com) or on USB (mail to 

Weston & Sampson Engineers, attention: CBB), one electronic copy in Portable 

Document Format (PDF) of shop or working drawings required as noted in the 

specifications, of equipment, structural details and materials fabricated especially for 

this Contract.   

 

B. Each electronic copy of the shop or working drawing shall be accompanied by the 

Owner’s Representative’s standard shop drawing transmittal form, included as 

Exhibit 1 of this section (use only for electronic submittals), on which is a list of the 

drawings, descriptions and numbers and the names of the Owner, Project, Contractor 

and building, equipment or structure. 

 

C. The Contractor shall receive a shop drawing memorandum with the Owner’s 

Representative’s approval or comments via email.  
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3.03 HARD COPY SUBMITTALS: 

 

A. In accordance with the accepted schedule, the Contractor shall submit promptly to the 

Owner’s Representatives, by mail (to Weston & Sampson Engineers, attention: 

CBB), six (6) copies each of shop or working drawings required as noted in the 

specifications, of equipment, structural details and materials fabricated especially for 

this Contract.   

 

B. Each shipment of drawings shall be accompanied by the Owner’s Representative’s (if 

applicable) standard shop drawing transmittal form on which is a list of the drawings, 

descriptions and numbers and the names of the Owner, Project, Contractor and 

building, equipment or structure. 

 

3.04  SHOP AND WORKING DRAWINGS:  

 

 A. Shop and working drawings shall show the principal dimensions, weight, structural 

and operating features, space required, clearances, type and/or brand of finish of shop 

coat, grease fittings, etc., depending on the subject of the drawings.  When it is 

customary to do so, when the dimensions are of particular importance, or when so 

specified, the drawings shall be certified by the manufacturer or fabricator as correct 

for this Contract. 

 

 B. All shop and working drawings shall be submitted to the Owner’s Representative by 

and/or through the Contractor, who shall be responsible for obtaining shop and 

working drawings from his subcontractors and returning reviewed drawings to them.  

All shop and working drawings shall be prepared on standard size, 24-inch by 36-inch 

sheets, except those, which are made by changing existing standard shop or working 

drawings.  All drawings shall be clearly marked with the names of the Owner, 

Project, Contractor and building, equipment or structure to which the drawing applies, 

and shall be suitably numbered.  Each shipment of drawings shall be accompanied by 

the Owner’s Representative’s (if applicable) standard shop drawing transmittal form 

on which is a list of the drawings, descriptions and numbers and the names mentioned 

above. 

 

 C. Only drawings that have been prepared, checked and corrected by the fabricator 

should be submitted to the Contractor by his subcontractors and vendors.  Prior to 

submitting drawings to the Owner’s Representative, the Contractor shall check 

thoroughly all such drawings to satisfy himself that the subject matter thereof 

conforms to the Contract Documents in all respects.  Shop drawings shall be reviewed 

and marked with the date, checker's name and indication of the Contractor's approval, 

and only then shall be submitted to the Owner’s Representative. Shop drawings 

unsatisfactory to the Contractor shall be returned directly to their source for 

correction, without submittal to the Owner’s Representative.  Shop drawings 

submitted to the Owner’s Representative without the Contractor's approval stamp and 
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signature will be rejected.  Any deviation from the Contract Documents indicated on 

the shop drawings must be identified on the drawings and in a separate submittal to 

the Owner’s Representative, as required in this section of the specifications and 

General Conditions. 

 

 

D. The Contractor shall be responsible for the prompt submittal and resubmittal, as 

necessary, of all shop and working drawings so that there will be no delay in the work 

due to the absence of such drawings. 

 

E. The Owner’s Representative will review the shop and working drawings as to their 

general conformance with the design concept of the project and general compliance 

with the information given in the Contract Documents.  Corrections of comments 

made on the drawings during the review do not relieve the Contractor from 

compliance with requirements of the Contract Documents.  The Contractor is 

responsible for: confirming and correlating all quantities and dimensions; selecting 

fabrication processes and techniques of construction; coordinating his work with that 

of all other trades; and performing his work in a safe and satisfactory manner.  The 

review of the shop drawings is general and shall not relieve the Contractor of the 

responsibility for details of design, dimensions, code compliance, etc., necessary for 

interfacing with other components, proper fitting and construction of the work 

required by the Contract and for achieving the specified performance.  The Owner’s 

Representative will review submittals two times: once upon original submission and a 

second time if the Owner’s Representative requires a revision or corrections.  The 

Contractor shall reimburse the Owner amounts charged to the Owner by the Owner’s 

Representative for performing any review of a submittal for the third time or greater. 

 

 F. With few exceptions, shop drawings will be reviewed and returned to the Contractor 

within 30 days of submittal. 

 

 G. No material or equipment shall be purchased or fabricated especially for this Contract 

nor shall the Contractor proceed with any portion of the work, the design and details 

of which are dependent upon the design and details of equipment or other features for 

which review is required, until the required shop and working drawings have been 

submitted and reviewed by the Owner’s Representative as to their general 

conformance and compliance with the project and its Contract Documents.  All 

materials and work involved in the construction shall then be as represented by said 

drawings. 

 

H. Two copies of the shop and working drawings and/or catalog cuts will be returned to 

the Contractor.  The Contractor shall furnish additional copies of such drawings or 

catalog cuts when he needs more than two copies or when so requested. 

 

3.05  SAMPLES: 
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 A. Samples specified in individual Sections include, but are not necessarily limited to, 

physical examples of the work such as sections of manufactured or fabricated work, 

small cuts or containers of materials, complete units of repetitively-used products, 

color/texture/pattern swatches and range sets, specimens for coordination of visual 

effect, graphic symbols, and units of work to be used by the Owner’s Representative 

or Owner for independent inspection and testing, as applicable to the work. 

 

 B. The number of samples submitted shall be as specified.  Submittal and processing of 

samples shall follow the procedures outlined for shop and working drawings unless 

the specifications call for a field submittal or mock-up. 

 

 C. Acceptance of samples will be acknowledged via a copy of the transmittal noting 

status. When samples are not acceptable, prompt resubmittal will be required. 

 

3.06  OPERATING AND MAINTENANCE MANUALS AND SPARE PARTS LISTS: 

 

 A. Where reference is made in technical specification sections to operating and 

maintenance manuals and/or spare parts lists, the Contractor shall submit four copies 

to the Owner’s Representative for review in accordance with the instructions 

furnished under "Shop and Working Drawings." If the submittal is complete and does 

not require any changes, an acknowledgement (copy of transmittal) will be returned 

noting status.  If the submittal is incomplete or does require changes, corrections, 

additions, etc., two copies of the submittal will be returned with a copy of transmittal 

noting status.  Four copies of the final operating and maintenance manuals and/or 

spare parts list shall be delivered to the Owner’s Representative prior to or with the 

equipment when it is delivered to the job site.  For systems requiring field adjustment 

and balancing, such as heating and ventilating, the Contractor shall submit separate 

test results and adjustment data on completion of the work, to be incorporated into the 

system manual. 

 

 B. The information included in the manual shall be as described in the specification 

sections, but as a minimum shall contain clear and concise instructions for operating, 

adjusting, lubricating and maintaining the equipment, an exploded assembly drawing 

identifying each part by number and a listing of all parts of the equipment, with part 

numbers and descriptions required for ordering spare parts.  Spare parts lists shall 

include recommended quantity and price. 

 

 C. Operating and maintenance manuals shall be in durable loose-leaf binders, on 8½-

inch by 11-inch paper, with diagrams and illustrations either on 8½-inch by 11 inch or 

multiple foldouts. The instructions shall be annotated to indicate only the specific 

equipment furnished. Reference to other sizes or models of similar requirement shall 

be deleted or neatly lined out. 

 

 

 END OF SECTION 
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 SECTION 01 55 26.13 

 

 SIGNAGE (TRAFFIC CONTROL) 

 

 

PART 1 - GENERAL 

 

1.01 WORK INCLUDED: 

 

 This Section covers furnishing and installing traffic control signs and other devices. 

 

1.02 SYSTEM DESCRIPTION: 

 

 The Contractor shall furnish and install all construction signs deemed necessary by and 

in accordance with the latest edition of Part VI of the Manual on Uniform Traffic 

Control Devices (MUTCD) as published by the U.S. Department of Transportation. 

 

PART 2 - PRODUCTS 

 

2.01 TRAFFIC WARNING AND REGULATING DEVICES: 

 

 Contractor shall provide warning signs, barricades and other devices in accordance with 

the specifications provided in the MUTCD.  Size of signs, lettering, colors, method of 

support and other factors prescribed in the MUTCD shall be adhered to. 

 

PART 3 - EXECUTION 

 

3.01 INSTALLATION: 

 

A. Contractor shall erect barricades, barrier fences, traffic signs, and other traffic control 

devices as required by the MUTCD, or as required by the Owner’s Representative, to 

protect the work area from traffic, pedestrians, and animals. 

 

B. Contractor shall relocate barricades, signs and other devices as necessary as the work 

progresses. 

 

C. Unless extended protection is required for specific areas, when the work has been 

completed, all temporary warning and regulatory devices used by the Contractor shall 

be removed so that traffic can move unimpeded through the area. 

 

 

 END OF SECTION 
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 SECTION 01 56 26 

 

 TEMPORARY CHAIN LINK FENCE 

 

 

PART 1 - GENERAL 

 

1.01 WORK INCLUDED: 

 

A. The Contractor shall provide all labor, materials and appurtenances necessary for the 

installation, maintenance and dismantling of 6-foot temporary fencing. 

 

B. The Contractor shall be responsible for securing the site from trespassers. The 

Contractor shall install temporary fencing across lengths of damaged/unsuitable fencing 

to secure the site and prevent trespassers. 

 

1.02 SUBMITTALS:  IN ACCORDANCE WITH REQUIREMENTS OF SECTION 01 33 

23 SUBMITTALS, SUBMIT THE FOLLOWING: 

 

A. Manufacturer’s literature of the materials specified herein. 

 

B. Shop drawings of the temporary chain link fence and gates.  

 

1.  Shop drawings shall indicate layout of temporary fencing, location and size of 

gates, existing pavement and roads, and other site-specific conditions. Prepare 

drawing after site observation and verification of existing conditions.  

 

PART 2 - PRODUCTS-GALVANIZED 

 

2.01  TEMPORARY CHAIN LINK FENCING  

 

A. Unless otherwise indicated, type of 6-foot temporary chain link fencing shall be 

Contractor's option. Following types are acceptable:  

 

1. New materials or previously used salvaged chain link fencing in good condition.  

 

2.  Posts: Galvanized steel pipe of diameter to provide rigidity. Post shall be suitable 

for setting in concrete footings, driving into ground, anchoring with base plates, 

or inserting in precast concrete blocks.  

 

3.  Fabric: Woven galvanized steel wire mesh. Provide in continuous lengths to be 

wire tied to fence posts or prefabricated into modular pipe-framed fence panels.  

 

B. Gates: Provide gates of the quantity and size indicated on the Contract Drawings or 

required for functional access to Site. 
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1. Fabricate of same material as used for fencing.  

 

2.  Vehicle gates:  

 

a.  Minimum width: 20 feet to allow access for emergency vehicles.  

b.  Capable of manual operation by one person.  

 

PART 3 - EXECUTION 

 

3.01 INSTALLATION  

 

A. The fence and gates shall be erected by skilled mechanics in accordance with the 

recommendations of the manufacturer and these specifications.  These specifications shall 

take precedence over the recommendations of the manufacturer if any discrepancy exists 

between them. 

 

B. Posts 

 

1. Maximum post spacing shall be 10-feet.  Post spacing shall be uniform and posts 

shall be plumb.   

 

2. Drive posts, set in holes and backfill, or anchor in precast concrete blocks.  

 

3.  For soft and unstable ground conditions, cast concrete plug around post.  

 

4.    Posts over pavement: Use steel post plates or precast concrete blocks.  

 

5. Gate posts: Use bracing or concrete footings to provide rigidity for 

accommodating size of gate.  

 

6. Temporary terminal posts shall be securely connected to existing fence posts to 

prevent site access/trespassing.   

  

C. Securely attach wire fabric to posts. Maximum area of unbraced fence fabric shall not 

exceed 1,500 square feet. 

 

D. Install with required hardware.  

 

E. Fabric shall be stretched taut, with the bottom edge following the existing grade, and 

shall be a continuous mesh between terminal posts.  Each span of fabric shall be attached 

independently at terminal posts.  Where terminal posts do not have provisions for 

weaving fabric to posts, stretcher bars shall be placed through the end weave of the fabric 

and secured to the post with bar bands spaced not more than 15-inches apart on the post. 

Temporary terminal posts shall be secured to existing fence posts to prevent Site 

access/trespassing. 
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F. Fabric shall be attached with ties to line posts at intervals of not more than 14-inches (and 

to the top railing and braces at intervals not exceeding 24-inches). 

 

G. The bottom tension wire shall be interlaced in the weave of the fabric, pulled taut and 

fastened to terminal posts. 

 

3.02 MAINTENANCE AND REMOVAL  

 

A. Maintain fencing in good condition. If damaged, immediately repair.  

 

B.   Remove temporary fencing upon completion of Work or when no longer required for 

security or control. Backfill holes and compact. Holes in pavement shall be surfaced to 

match existing paving. Repair damage caused by installation of temporary fencing.  

 

 

 END OF SECTION 
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 SECTION 01 57 19 

 

ENVIRONMENTAL PROTECTION 

 

PART 1 – GENERAL 

 

1.01 DESCRIPTION: 

 

 A. The work covered by this section of the specifications consists of furnishing all labor, 

materials, tools and equipment and performing all work required for the prevention of 

environmental pollution during and as a result of construction operations under this 

contract. 

 

 B. The requirements set forth in this section of the specifications apply to cross-country 

areas, river and stream crossings, and construction in and adjacent to wetlands, unless 

otherwise specifically stated. 

 

 C. All work under this Contract shall be in accordance with the Conservation 

Commissions' Orders of Conditions as well as any conditional requirements applied, 

all of which are attached to Section 00 31 43, PERMITS. 

 

D. Prior to commencement of work, the Contractor shall meet with the Owner and 

Owner’s Representative to develop mutual understandings relative to compliance of 

the environmental protection program. 

 

1.02 RELATED WORK: 

 

A. Section 00 31 43, PERMITS 

 

B. Section 01 14 19.16, DUST CONTROL  

 

C. Section 01 33 23, SUBMITTALS 

 

D. Section 31 00 00, EARTHWORK  

 

1.03 SUBMITTALS: 

 

A. The Contractor shall submit details and literature fully describing environmental 

protection methods to be employed in carrying out construction activities. 
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PART 2 - PRODUCTS 

 

2.01 STRAW WATTLES: 

 

A. Straw Wattles shall consist of a 100% biodegradable exterior jute or coir netting with 

100% wheat straw interior filling as manufactured by GEI Works, Sebastian, Florida 

(Phone: 772-646-0597; website: www.erosionpollution.com), or approved equal.   

 

 

2.02 CATCH BASIN PROTECTION: 

 

A. To trap sediment and to prevent sediment from clogging drainage systems, catch 

basin protection shall consist of a siltation sack, Siltsack, as manufactured by ACF 

Environmental, Inc., or approved equal. 

 

PART 3- EXECUTION 

 

3.01 NOTIFICATION AND STOPPAGE OF WORK: 

  

A. The Owner’s Representative will notify the Contractor in writing of any 

non-compliance with the provisions of the Order of Conditions.  The Contractor shall, 

after receipt of such notice, immediately take corrective action.  Such notice, when 

delivered to the Contractor or his authorized representative at the site of the work, 

shall be deemed sufficient for the purpose.  If the Contractor fails to act promptly, the 

Owner may order stoppage of all or part of the work through the Owner’s 

Representative until satisfactory corrective action has been taken.  No claim for an 

extension of time or for excess costs or damage incurred by the Contractor as a result 

of time lost due to any stop work orders shall be made unless it was later determined 

that the Contractor was in compliance. 

 

3.02 AREA OF CONSTRUCTION ACTIVITY: 

 

A. Insofar as possible, the Contractor shall confine his construction activities to those 

areas defined by the plans and specifications.  All land resources within the project 

boundaries and outside the limits of permanent work performed under this contract 

shall be preserved in their present condition or be restored to a condition after 

completion of construction at least equal to that which existed prior to work under 

this contract. 

 

3.03 PROTECTION OF WATER RESOURCES: 

 

 A. The Contractor shall not pollute streams, lakes or reservoirs with fuels, oils, bitumens, 

calcium chloride, acids or other harmful materials.  It is the Contractor's 

responsibility to comply with all applicable Federal, State, County and Municipal 

laws regarding pollution of rivers and streams. 

 

http://www.graniteenvironmental.com/
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 B. Special measures should be taken to insure against spillage of any pollutants into 

public waters. 

 

3.04 LOCATION OF STORAGE AREAS: 

 

A. The location of the Contractor's storage areas for equipment and/or materials shall be 

upon cleared portions of the job site or areas to be cleared as a part of this project, and 

shall require written approval of the Owner’s Representative.  Plans showing storage 

facilities for equipment and materials shall be submitted for approval of the Owner’s 

Representative. 

 

B. No excavated materials or materials used in backfill operations shall be deposited 

within a minimum distance of one hundred (100) feet of any watercourse or any 

drainage facility.  Adequate measures for erosion and sediment control such as the 

placement of baled straw around the downstream perimeter of stockpiles shall be 

employed to protect any downstream areas from siltation. 

 

C. The Owner’s Representative may designate a particular area or areas where the 

Contractor may store materials used in his operations. 

 

3.05 PROTECTION OF LANDSCAPE: 

 

A. The Contractor shall not deface, injure, or destroy trees or shrubs nor remove or cut 

them without written authority from the Owner.  No ropes, cables, or guys shall be 

fastened to or attached to any existing nearby trees for anchorages unless specifically 

authorized by the Owner’s Representative.  Excavating machinery and cranes shall be 

of suitable type and be operated with care to prevent injury to trees which are not to 

be removed, particularly overhanging branches and limbs.  The Contractor shall, in 

any event, be responsible for any damage resulting from such use. 

 

B. Branches, limbs, and roots shall not be cut except by permission of the Owner’s 

Representative.  All cutting shall be smoothly and neatly done without splitting or 

crushing.  When there is unavoidable injury to branches, limbs and trunks of trees, the 

injured portions shall be neatly trimmed and covered with an application of grafting 

wax or tree healing paint as directed. 

 

C. Where, in the opinion of the Owner’s Representative, trees may possibly be defaced, 

bruised, injured, or otherwise damaged by the Contractor's equipment or by his 

blasting or other operations, the Owner’s Representative may require the Contractor 

to adequately protect such trees by placing boards, planks, poles or fencing around 

them.  Any trees or landscape feature scarred or damaged by the Contractor's 

equipment or operations shall be restored as nearly as possible to its original 

condition at the expense of the Contractor.  The Owner’s Representative will decide 

what method of restoration shall be used, and whether damaged trees shall be treated 

and healed or removed and disposed of. 
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D. Cultivated hedges, shrubs, and plants which could be injured by the Contractor's 

operations shall be protected by suitable means or shall be dug up, balled and 

temporarily replanted and maintained.  After construction operations have been 

substantially completed, they shall be replanted in their original positions and cared 

for until growth is re-established.  If cultivated hedges, shrubs, and plants are injured 

to such a degree as to affect their growth or diminish their beauty or usefulness, they 

shall be replaced by items of a kind and quality at least equal to that existing at the 

start of the work. 

 

3.06 DUST CONTROL: 

 

A. During the progress of the work, the Contractor shall conduct his operations and 

maintain the area of his activities, including sweeping and sprinkling of streets as 

necessary, to minimize creation and dispersion of dust.  If the Owner’s Representative 

decides it is necessary to use calcium chloride for more effective dust control, the 

Contractor shall furnish and spread the material, as directed.  Calcium chloride shall 

be as specified under Section 01 14 19.16, DUST CONTROL. 

 

B. Calcium Chloride shall not be used for dust control within a drainage basin or in the 

vicinity of any source of potable water. 

 

3.07 CATCH BASIN PROTECTION: 

  

A. Catch basin protection shall be used for every catch basin, shown on the plans or as 

required by the Owner’s Representative, to trap sediment and prevent it from 

clogging drainage systems and entering wetlands.  Siltation sack shall be securely 

installed under the catch basin grate.  Care shall be taken to keep the siltation sack 

from breaking apart or clogging.  All deposited sediment shall be removed 

periodically and at times prior to predicted precipitation to allow free drainage flow.  

Prior to working in areas where catch basins are to be protected, each catch basin 

sump shall be cleaned of all debris and protected.  The Contractor shall properly 

dispose of all debris at no additional cost to the Owner. 

 

B. All catch basin protection shall be removed by the Contractor after construction is 

complete. 

 

 

3.08 STRAW WATTLES: 

 

A. The wattles will be placed in a shallow trench (2-3 inches deep) and staked in the 

ground using wooden stakes driven at 4-foot intervals.  The wooden stakes will be 

placed at a minimum depth of 24-inches into the ground.  

 

B. The wattles shall be regularly inspected and before and after every forecasted major 

weather event. All deposited sediment shall be removed and not allowed to 

accumulate to the top of the wattles. Wattles damaged during construction shall be 
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repaired or replaced as required by the Owner’s Representative at no additional cost 

to the Owner. 

 

C. The Contractor shall remove all wattles after construction is completed.  

 

  

 

END OF SECTION 
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 SECTION 01 74 13 

 

 CLEANING UP 

 

PART 1 - GENERAL 

 

1.01 DESCRIPTION: 

 

The Contractor must employ at all times during the progress of its work adequate cleanup 

measures and safety precautions to prevent injuries to persons or damage to property.  

The Contractor shall immediately, upon request by the Owner’s Representative provide 

adequate material, equipment and labor to cleanup and make safe any and all areas 

deemed necessary by the Owner’s Representative. 

 

1.02 RELATED WORK: 

 

A. Section 01 11 00 CONTROL OF WORK AND MATERIALS 

 

B. Section 01 57 19 ENVIRONMENTAL PROTECTION  

 

PART 2 - PRODUCTS 

 

Not applicable. 

  

PART 3 - EXECUTION 

 

3.01 DAILY CLEANUP: 

 

A. The Contractor shall clean up, at least daily, all refuse, rubbish, scrap and surplus 

material, debris and unneeded construction equipment resulting from the construction 

operations and sweep the area.  The site of the work and the adjacent areas affected 

thereby shall at all times present a neat, orderly and workmanlike appearance. 

 

B. Upon written notification by the Owner’s Representative, the Contractor shall within 24 

hours clean up those areas, which in the Owner’s Representative's opinion are in 

violation of this section and the above referenced sections of the specifications. 

 

C. If in the opinion of the Owner’s Representative, the referenced areas are not satisfactorily 

cleaned up, all other work on the project shall stop until the cleanup is satisfactory. 
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3.02 MATERIAL OR DEBRIS IN DRAINAGE FACILITIES: 

 

A. Where material or debris has washed or flowed into or has been placed in existing 

watercourses, ditches, gutters, drains, pipes, structures, such material or debris shall be 

entirely removed and satisfactorily disposed of during progress of the work, and the 

ditches, channels, drains, pipes, structures, and work shall, upon completion of the work, 

be left in a clean and neat condition. 

 

3.03 REMOVAL OF TEMPORARY BUILDINGS, STRUCTURES AND EQUIPMENT: 

 

A. On or before completion of the work, the Contractor shall, unless otherwise specifically 

required or permitted in writing, tear down and remove all temporary buildings and 

structures it built; shall remove all temporary works, tools and machinery or other 

construction equipment it furnished; shall remove all rubbish from any grounds which it 

has occupied; shall remove silt fences and hay bales used for trapping sediment; and shall 

leave the roads and all parts of the property and adjacent property affected by its 

operations in a neat and satisfactory condition. 

 

 

3.04 RESTORATION OF DAMAGED PROPERTY: 

 

A. The Contractor shall restore or replace, when and as required, any property damaged by 

its work, equipment or employees, to a condition at least equal to that existing 

immediately prior to the beginning of operations.  To this end the Contractor shall do as 

required all necessary highway or driveway, walk and landscaping work.  Materials, 

equipment, and methods for such restoration shall be as approved by the Owner’s 

Representative. 

 

3.05 FINAL CLEANUP: 

 

A. Before acceptance by the Owner, the Contractor shall perform a final cleanup to bring the 

construction site to its original or specified condition.  This cleanup shall include 

removing all trash and debris off of the premises.  Before acceptance, the Owner’s 

Representative shall approve the condition of the site. 

 

 

 END OF SECTION 
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SECTION 01 78 00 

 

 PROJECT CLOSEOUT 

 

 

PART 1 - GENERAL 

 

1.01 WORK INCLUDED: 

 

A. This Section covers administrative and procedural requirements for closing out the 

project, including, but not limited to:  

 

1. Project as-built documents 

 

2. Checkout and Certification 

 

3. Final Cleaning 

 

5. Substantial Completion 

 

6. Closeout Procedures 

 

7. Final Completion 

 

8. Correction/Warranty Period 

 

B. Closeout checklist to be completed by the Owner’s Representative. 

 

1.02 RELATED WORK: 

 

A. General Requirements in their entirety. 

 

 B. Section 01 74 13, CLEANING UP 

 

1.03 AS-BUILT DOCUMENTS: 

 

A. Contractor shall maintain on site, separate from the documents used for construction, 

one set of the documents listed below, and as construction progresses, shall legibly 

record on these documents all changes made during construction. 

 

1. Contract Drawings. 

 

2. Specifications. 

 

3. Addenda. 
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4. Change Orders and other Modifications to the Contract. 

 

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

 

6. Written interpretations and clarifications.  

 

7. Field Orders. 

 

8. Field test reports properly verified.  

 

B. The completed set of as-built documents shall be submitted to the Owner’s 

Representative with the final Application for Payment.  

 

1.04 CHECKOUT AND CERTIFICATIONS: 

 

A. Prior to checkout and certifications the following tasks shall be completed: 

 

1. Construction shall be complete.  For this purpose, completion of construction is 

defined as follows: 

 

a. The Contractor has completed construction and erection of the work in 

conformance with the Contract Drawings and Specifications.  

 

b. The Contractor has installed and adjusted operating equipment, systems, or 

facilities, as applicable, as defined by the manufacturers' erection, 

installation, operation and maintenance instructions. 

 

2. All shop drawings shall have final approval.  

 

3. All shop tests shall be complete and approved test results submitted to the 

Owner’s Representative.  

 

1.05 FINAL CLEANING:  

 

A. Complete the following cleaning operations before requesting inspection for 

Certification of Substantial Completion.  

 

1. Clean the site, including landscape development areas of rubbish, litter and other 

foreign substances.  Sweep paved areas broom clean; remove stains, spills and 

other foreign deposits.  Rake grounds that are neither paved nor planted, to 

smooth, even textured surfaces.  

 

2. Remove waste and surplus materials, rubbish, fencing equipment, temporary 

utilities and construction facilities from the site, unless otherwise required by the 

Owner’s Representative.  
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  3. Comply with requirements of Section 01 74 13 CLEANING UP. 

 

1.07 SUBSTANTIAL COMPLETION: 

 

A. Substantial Completion is officially defined in the General and Supplementary 

Conditions. The date of substantial completion will be certified by the Owner’s 

Representative.  This date will not be certified until the following requirements have 

been satisfied by the Contractor: 

 

1. All Contract requirements are coordinated into a fully operational system.  All 

individual units of equipment and treatment are fully operative and performing at 

specified efficiencies.  Where efficiencies are not specified, performance shall 

meet acceptable standards for the particular unit.  

 

2. All field tests have been satisfactorily completed and reports forwarded to the 

Owner’s Representative.  

 

3. All final training has been completed by the manufacturers' representatives.  

 

4. All spare parts and lubricants have been satisfactorily delivered to the Owner.  

Spare parts are for the exclusive use of the Owner when the facility has been 

turned over. Contractor is responsible for all maintenance and repair materials 

required until the facility is accepted by the Owner.  

 

1.08 CLOSEOUT PROCEDURES: 

 

A. Submit written certification that Contract Documents have been reviewed, Work has 

been inspected, and is complete in accordance with Contract Documents and ready for 

Owner’s Representative's and Owner's inspection. 

 

B. Accompany Owner’s Representative and Owner on inspection to verify conformance 

with the Contract Documents.  Prepare a punch list of work items that have been 

determined by inspection to not conform to Contract Documents.  Punch list items shall 

include work items that are missing, incomplete, damaged, incorrect items, or 

improperly installed or constructed. The Contractor shall correct the punch list 

deficiencies by re-work, modifications, or replacement, as appropriate, until the items 

conform to the Contract Documents.  The initial punch list shall be produced by the 

Contractor, with copies to the Owner’s Representative and Owner.  When the 

Contractor has reduced the number of deficient items to a reasonable level, the Owner’s 

Representative will develop a definitive punch list for the use of the Contractor.  

 

C. Provide submittals to the Owner’s Representative that are required by governing or 

other authorities.  

 

D. Submit final Application for Payment identifying total adjusted Contract Sum, previous 

payments, and sum remaining due.  The Contractor shall submit the following 
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documents with or prior to Final Application for Payment:  Set of as-built documents, 

Contract Completion and Acceptance Certificate, Consent of Surety to Final Payment, 

Release and Waiver of Liens and Claims (SECTION 01 78 00 – ATT. A), Affidavit of 

Payment of Debts and Claims, and remaining releases, waivers, warranties/guarantees, 

and all other data required by the Contract Documents. 

 

1.09 FINAL COMPLETION: 

 

A. Prior to final completion, the following tasks shall be completed:  

 

1. All items in the punch list shall be completed.  

 

2. All Contract closeout documentation shall be submitted to and accepted by the 

Owner’s Representative. 

 

1.10 CORRECTION/WARRANTY PERIOD: 

 

A. During the correction period, the Contractor shall correct all deficiencies in equipment 

and materials. 

 

B. During the warranty period, the Contractor shall perform all corrective work on 

warranty deficiencies.  

 

C. Corrective work will be identified by the Owner’s Representative or Owner, as 

appropriate.  The Contractor will be notified of the item(s) requiring corrective work. 

 

D. The Contractor shall begin work on all corrective work within ten days of being notified 

of the deficiency by the Owner’s Representative and shall then work continuously until 

the deficiency is corrected.  Upon completion of the corrective work, the Contractor 

shall submit a letter report to the Owner’s Representative describing the deficiency and 

the corrective action that was taken.  

 

E. The Contractor shall coordinate all corrective work with the Owner’s Representative 

and/or the Owner.  
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1.11 COMPLETION CHECKLIST:  

 

PROJECT COMPLETION CHECKLIST 

 

 

 

Owner                              Job No.                   

 

Project                                                         

 

 

 

As part of the project closeout, all items listed below must be checked off as being complete or 

otherwise accounted for.  The person verifying completion of the item shall list the completion 

date and his/her initials. 

 

 

 
 

Project Closeout Checklist 
 
 

 
Date 

Completion 

Verified 

 
 

Verified by 

 
AS-BUILT DOCUMENTS HANDED OVER 
 
1. Contract Drawings 

 
 

 
 

 
2. Specifications 

 
 

 
 

 
3. Addenda 

 
 

 
 

 
4. Change Orders/Contract Modifications 

 
 

 
 

 
5. Reviewed Shop Drawings, Product Data and Samples 

 
 

 
 

 
6. Written Interpretations/Clarifications 

 
 

 
 

 
7. Field Orders 

 
 

 
 

 
8. Field Test Reports 

 
 

 
 

 
EQUIPMENT CHECKOUT AND CERTIFICATIONS 
 
1. Construction Complete per Drawings/Specifications 

 
 

 
 

 
2. Equipment Installed and Adjusted 

 
 

 
 

 
3. All Shop Drawings have Final Approval 

 
 

 
 

 
4. All Shop Tests Complete and Results Submitted 
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Project Closeout Checklist 

 

 

 
 
 

Date 

Completion 

Verified 

 

Verified By 

 
 
 

  

 
START-UP AND TESTING 
 
1. All Checkout and Certifications Complete 

 
 

 
 

 
2. All O&M Manuals Approved 

 
 

 
 

 
3. All Preliminary Training by Manufacturers Rep. Completed 

 
 

 
 

 
FINAL CLEANING 
 
1. All Construction Facilities Removed 

 
 

 
 

 
2. All Construction Debris Removed 

 
 

 
 

 
3. All Areas Swept/Cleared 

 
 

 
 

 
SUBSTANTIAL COMPLETION 
 
1. All Items Coordinated Into a Fully Operational System 

 
 

 
 

 
2. All Equipment Units Operational at Specified Efficiencies 

 
 

 
 

 
3. All Field Tests Completed and Reports Submitted 

 
 

 
 

 
4. All Final Training by Manufacturer's Rep. Completed 

 
 

 
 

 
5. All Spare Parts and Lubricants Provided 

 
 

 
 

 
CLOSEOUT PROCEDURES 

 
1. Written Certification Submitted that Work is Ready for Owner & 

Owner’s Representative Inspector 

 
 

 
 

 
2. Inspection by Owner, Owner’s Representative, Contractor completed 

 
 

 
 

 
3. Punch List of Nonconforming Items Prepared 

 
 

 
 

 
4. Documents Required by Governing or Other Authorities Submitted 

(List Them) 

 
 

 
 

 
5. Final Application for Payment Received 

 
 

 
 

 
6. Contract Completion and Acceptance Certificate Submittal 

 
 

 
 

 
7. Consent of Surety to Final Payment Submittal 

 
 

 
 

 
8. Release and Waiver of Liens and Claims Submitted 

 
 

 
 

 
9. Affidavit of Payment of Debts and Claims Submitted 

 
 

 
 

   



Improvements to the Arlington Town Hall Plaza  Weston & Sampson 

Town of Arlington, MA Bid Documents 

 July 29, 2020 

 

 

10/19/2018 01 78 00-7 

 

Project Closeout Checklist 

 

 

 
 
 

Date 

Completion 

Verified 

 

Verified By 

 
 
 

  

10. Warranties/Guarantees Submitted   

 
11. Other Required Releases and Waivers Submitted (List Them) 

 
 

 
 

 
12. Permits Submitted (List Them) 

 
 

 
 

 
13. Weekly Payrolls Submitted as Required by Law 

 
 

 
 

 
FINAL COMPLETION 

 
1. All Items in Punch List Completed 

 
 

 
 

 
2. All Other Required Documentation Submitted (List It) 

 
 

 
 

 
CORRECTION/WARRANTY PERIOD 

 
1. Correction Period Start Date:       

 

     End Date:          

 

 
 

 
 

 
2. Specific Warranties Provided 

 

 

Item   Warranty Duration 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 

 

 

Full name of persons signing their initials on this checklist: 

 

                  

 

                  

 

 

END OF SECTION 
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SECTION 01 78 39 
 

PROJECT AS-BUILT RECORD DRAWINGS 
 
PART 1 - GENERAL 
 
1.01 WORK INCLUDED: 
 

This Section covers the Contractors As-Built Record drawings for the project.  The As-
Built Record drawings for the project shall include, but are not limited to:  

 
A. The Contractors construction coordination drawings for all the project disciplines.   

The Contractors construction coordination drawings for the project disciplines 
shall be submitted to the Owner’s Representative prior to Construction of the said 
discipline.  The Contractors construction coordination drawings for the project 
disciplines shall include but are not limited to the following: 
 
 1. Landscape Architectural 

   2. Electrical 
   3. Mechanical 

 
B. Draft Record Documents Review 

 
Upon completion of the project construction the Contractor shall submit a 
complete copy of 24- by 36-inch Record Drawings to the Owner and the Owner’s 
Representative for review.  The Owner and the Owner’s Representative shall 
jointly review the Record Drawings and provide comments to the Contractor.  The 
Contractor shall modify the Record Drawings as necessary based on the comments 
provided by the Owner and the Owner’s Representative.   
 

C. Final Record Documents 
 

Upon incorporation and acceptance of the Draft Record Drawings comments from 
the Owner and the Owner’s Representative, the Contractor shall submit the Final 
Record Drawings and documentation.  The Contactor shall submit two sets of 24- 
by 36-inch Record Drawings to the Owner and an additional two sets of 24- by 36-
inch Record Drawings to the Owner’s Representative for their records.  The 
Contractor shall also submit to the Owner’s Representative a minimum 20 
gigabyte flash drive with the electronic Record Drawing files. The electronic 
Record Drawing files shall be obtained from the Owner (the Owner’s 
Representative shall provide on behalf of the Owner if the Owner’s Representative 
was the project designer) and developed in AutoCAD 2010/Revit 2017 (or later) 
and the submittal shall include the Final AutoCAD DWG/Revit RVT file 
documents, drawing line types, blocks, etc. The actual version of AutoCAD/Revit 
shall be coordinated with the Owner’s Representative.  
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D. Pre- and Post-Construction Survey 

 
The Contractor shall perform a pre- and post-construction survey of the entire 
project area. The topographic survey shall be performed by or under the 
supervision of and certified by a Registered Land Surveyor in the State of 
Massachusetts. The Contractor shall also submit to the Owner’s Representative a 
minimum 20 gigabyte flash drive with the electronic pre- and post-construction 
survey files. The Contractor shall send the electronic pre- and post-construction 
survey files to the Owner’s Representative which shall be developed in AutoCAD 
2010/ Revit 2017 (or later) and the submittal shall include the Final AutoCAD 
DWG / Revit RVT file documents, drawing line types, blocks, etc. The actual 
version of AutoCAD / Revit shall be coordinated with the Owner’s Representative. 
The Contractor shall notify the Owner and Owner’s Representative at least 48-
hours in advance of each survey. 
 

1.02 RELATED WORK: 
 

A. General Requirements in their entirety. 
 

B. Division 02 through Division 33. 
 
1.03 AS-BUILT DOCUMENTS: 
 

A. Contractor shall maintain on site, separate from the documents used for 
construction, one complete set of the documents listed below, and as construction 
progresses, shall legibly record on these documents all changes made during 
construction.  

 
1. Contract Drawings. 
2. Specifications. 
3. Addenda. 
4. Change Orders and other Modifications to the Contract. 
5. Reviewed shop drawings, product data, and samples. 
6. Written interpretations and clarifications.  
7. Field Orders. 
8. Field test reports properly verified.  

 
B. The completed set of documents shall include but are not limited to: 

 
1. Significant deviations of any nature made during construction. 

 
C. The completed set of as-built documents shall be submitted to the Owner’s 

Representative with the final Application for Payment.  
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PART 2 - MATERIALS 
 

Not Used. 
 
PART 3 - EXECUTION 
 

Not Used. 
 

END OF SECTION 
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SECTION 01 92 13 

 

OPERATION AND MAINTENANCE MANUALS 

 

PART 1 - GENERAL 

 

1.01 SCOPE OF WORK: 

 

A. This section includes procedural requirements for compiling and submitting 

operation and maintenance data required to complete the project. 

 

1.02  RELATED WORK: 

          

A.   General Requirements in their entirety (Section 00 72 00 through Section 01 92 

13) 

          

B. Individual Technical Specification Sections Specific for Operation and 

Maintenance Data. 

 

C. Section 01 33 23.13, SUBMITTALS FOR OPERATION AND MAINTENANCE 

MANUALS 

 

D. Section 01 33 23, SUBMITTALS 

 

1.03 FORMAT:        

 

A. Prepare data in form of an instructional manual. 

 
B.  Binders:  Commercial quality, 8 ½- x 11-inch three-ring binders with hardback, 

washable, plastic covers; two inch maximum ring size. When multiple binders are 
used, correlate data into related, consistent groupings. Provide a table of contents 
in each binder. 

 
C. Cover: Identify each binder cover and spine with typed or printed title 

OPERATION AND MAINTENANCE INSTRUCTION; list title of Project 
facility; identify subject matter of contents. 

 
D. Arrange contents by systems under section numbers and sequence of Table of 

Contents. 
 
E. Provide tabbed flyleaf for each separate product and system, with typed 

description of product and major component parts of equipment. 
 
F. Text: Manufacturer’s printed data, or typewritten date - on 20-pound paper. 
 
G. Drawings: Provide with reinforced punched, binder tab. Bind in with text; fold 

larger drawings to size of text pages. 
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H. Submit certification that the data and drawings provided pertain exactly to the 
model, size, and series product and equipment installed in the work. 

 
I. All documents will be electronically scannable. 
 

J. All products, systems, and drawings must be cross-referenced with tag ID 

numbers. 

 

K. The manual for each piece of equipment shall be a separate document with the 

following specific requirement: 

 

  1. Contents: 

 

   Table of Contents and Index 

 

   Brief description of each system and components 

 

   Starting and stopping procedures 

 

   Special operating instructions 

 

            Routine maintenance procedures 

          

 Manufacturer’s printed operating and maintenance instructions, parts list, 

illustrations, and diagrams 

 

                    One copy of each wiring diagram 

          

            One copy of each approved shop drawing and each Contractor’s  

 coordination and layout drawing 

          

                    List of spare parts, manufacturer’s price, and recommended quantity 

          

                    Name, address and telephone number of local service representatives. 

          

  2.  Material 

          

   Loose leaf on 60 pound, punched paper 

          

   Holes reinforced with plastic cloth or metal 

          

   Page size, 8 ½- x 11-inches 

          

          Diagrams, illustrations and attached foldouts as required, of original 

quality, reproduced by dry copy method 
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              Covers:   oil, moisture and wear resistant 9 x 12 size 

          

          

1.04  QUALITY ASSURANCE: 

          

A.   Prepare instructions and data by personnel experienced in maintenance and 

operations of described products.         

     

  1.05  CONTENTS, EACH VOLUME (BINDER): 

          

A.  Table of Contents: Provide title of Contract, schedule of products and systems, 

indexed to content of the volume. A listing of all relevant tag ID numbers for each 

volume shall be placed immediately after the Table of Contents. 

          

B.   For each product or systems: List names, addresses, and telephone numbers of 

subcontractors and suppliers, including local source of suppliers and replacement 

parts.                       

           

C. Product Data: Mark each sheet to clearly identify specific products and 

component parts, and data applicable to installation. Delete inapplicable 

information. 

          

D. Drawings: Supplement product data to illustrate relations of component parts of 

equipment and systems, to show control and flow diagrams. 

 

E.  Text: As required to supplement product data, provide logical sequence of 

instructions for each procedure incorporating manufacturer’ s instructions. 

          

F.     Warranties, Guarantees, and Bonds: Bind copy of each 

 

G. See O&M Manual Review Checklist at end of this specification section.          

 

1.06  MANUAL FOR MATERIALS AND FINISHES: 

          

A. Building Products, Applied Materials, and Finishes: Include product data with 

catalog number, size composition, and color and texture designations. Provide 

information for re-ordering custom manufactured products. 

 

B.   Instructions for Care and Maintenance: Include manufacturer’s recommendations 

for cleaning agents and methods, precautions against detrimental agents and 

methods, and recommended schedule for cleaning and maintenance. 

          

C.  Moisture Protection and Weather Exposed Products: Include product data listing 

applicable reference standards, chemical composition, and details of installation. 

Provide recommendations for inspections, maintenance, and repair. 
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D.   Additional Requirements: As specified in individual product specification 

sections. 

          

      1.07  MANUAL FOR EQUIPMENT AND SYSTEMS: 

          

A.  Each Item of Equipment and Each System: Include description of unit or system 

and component parts. Identify function, normal operating characteristics and 

limiting conditions. Include performance curves, with engineering data and tests, 

and complete nomenclature and commercial number of replaceable parts. 

          

B.   Data submitted on all equipment shall include complete maintenance instructions 

(including preventive and corrective maintenance) and parts lists in sufficient 

detail to facilitate ordering replacements. 

          

C. All products, systems, equipment, electrical wiring, instrumentation wiring, 

personnel protection systems wiring, presented in this manual will have tag 

numbers corresponding to contract drawings and specifications. In the event, 

numbers do not exist; the Owner’s Representative will specify a series of 

numbers. 

 

D.   Panelboard Circuit Directories: Provide electrical service characteristics, controls 

and communications. 

          

E.   Include color-coded wiring diagrams as installed. 

          

F.   Operating Procedures: Include start-up, break-in, and routine normal operating 

instructions and sequence. Include regulation, control, stopping, shutdown, and 

emergency instructions. Include summer, winter and any special operating 

instructions. 

          

G.   Provide servicing and lubrication schedule, and list of lubricants required. Cross-

reference lubricants to products offered by at least three major lubricant suppliers. 

          

H.    Include manufacturer’s printed operation and maintenance instructions. 

          

I.   Include sequence of operation by controls manufacturer. 

          

J. Provide original manufacturer’s parts list, illustrations, assembly drawings, and 

diagrams required for maintenance. 

          

K.   Provide control diagrams by controls manufacturer as installed. 

          

L.   Provide Contractor’s coordination drawings, with color-coded piping diagrams as 

installed. 
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M.    Provide charts of valve tag numbers, with location and function of each valve, 

keyed to flow and control diagrams. 

          

N.   Provide list of original manufacturer’s spare parts, current prices, and 

recommended quantities to be maintained in storage. 

          

O.   Include test and balancing reports, calibration data, alignment records, and other 

information. 

          

P.   Additional Requirements: as specified in individual product specification 

sections. 

          

Q.   Provide a listing in table of Contents for design data with tabbed flysheet and 

space for insertion of data. 

          

R.   Incorporation of all Physical Checkout information obtained through the field-

testing and correction phases of the Work. Input must be specific to the actions 

and information obtained during those phases.      

  

1.08  SUBMITTALS:   

 

A. Submit draft and final copies of operation and maintenance manuals. 

 

PART 2 – PRODUCTS 

 

Not used. 

 

PART 3 – EXECUTION 

 

Not used. 
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OPERATION AND MAINTENANCE MANUAL 

REVIEW CHECKLIST 

 

1. Name, address, telephone/fax number of the manufacturer      

 

2. Name, address, contact name, telephone/fax of local representative     

 

3. Name, address, telephone/fax number of the contractor      

 

4. Exploded view/general arrangement of materials of construction     

 

5. Description of operation/operating principal       

 

6. Project specific Operating parameters        

 

7. Wiring Diagrams (If Applicable)         

 

8. Troubleshooting checklist  

 

9. Recommended spare parts list with prices, and ordering instructions  

 

10. Model number and the serial number of the model provided  

 

11. Performance curves or tabulated data  

 

12. Routine Maintenance instructions/service instructions with recommended 

Intervals  

 

13. Assembly and disassembly instructions  

 

14. Recommended lubricates and lubrication schedule.  

 

15. Approved copies of Shop Drawings are to be included in the manual  

 

16. Startup/break-in and adjustment instructions  

 

17. Warranty information  

 

 

Reviewed By: _________________________ Date: _____________________ 

                 Weston & Sampson Engineers 

 

 

 

 

END OF SECTION 
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SECTION 02 41 13 

 

SELECTIVE SITE DEMOLITION 

 

PART 1 - GENERAL 

 

1.01  SCOPE OF WORK: 

 

A. Work under this Section shall consist of the careful removal, storage for reuse, 

transportation off-site, or demolition, of all structures and site features encountered 

or noted to be removed or abandoned to a minimum of three feet below finished 

grade, and the removal and disposal of all materials not called for to be reused or 

salvaged, in accordance with the contract drawings, these specifications, and 

Owner’s Representative’s requirements.  Provide all labor, equipment, materials and 

transportation necessary to complete the work.   

 

B. Items plan referenced to be removed and stored shall be carefully removed and 

stored on site in a manner and location designated by the Owner’s Representative for 

reinstallation later as shown on the plans or as indicated by the Owner’s 

Representative.   

 

C. Items plan referenced, or as indicated by the Owner’s Representative to be removed 

and disposed  of shall be removed from the site and properly and legally disposed of 

by the Contractor.   

 

D. Items indicated on the contract drawings or in the specifications to be removed and 

salvaged, or other items required to be removed by the Owner’s Representative, shall 

be transported to a municipal storage facility, located within the Town confines, and 

unloaded and stacked as required by the Owner’s Representative. 

 

E.  Items indicated on the contract drawings or in the specification to be removed and 

reset shall be carefully removed and reset in the same location as existing according 

to the specification and details. 

 

F. The following scope describes the general work/demolition requirements of this 

Section.  

 1. Bituminous concrete pavements 

 

 2.  Granite Curbing 

 

 3. Granite Pavers and Stair Treads 

 

 4. Brick Pavers 

 

5.  Concrete Slab 
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6. Bike Racks 

 

7.  Other features as indicated on the drawings 

 

1.02  PROTECTION: 

 

A. The Contractor shall assume complete responsibility and liability for the safety and 

structural integrity of all work and utilities to remain during demolition. 

 

 B. Provide safeguards including, but not limited to, warning signs, barricades, 

temporary fences, warning lights and other items required for protection of personnel 

and the general public during performance of all work.   

 

C. All features related to protection shall be maintained until that work has been 

completed to the point when such safeguards are no longer required.  

 

D.  The contractor shall protect the building façade, fountains and associated sculptural 

elements, balustrades and walls to remain. The contractor shall wrap and cover 

existing fountain sculptural elements with heavy-duty tarpaulin cover. The tarp shall 

be durable, withstand weathering and protect all of the sculptural elements for the 

duration of construction period. Submit protection strategy plan to owner and 

owner’s representative for review and approval. Work shall be sequenced such that 

all important and historical site assets are protected and preserved. 

 

E. Construction Fence: The Contractor shall maintain a minimum 4-foot height 

temporary snow fence installed to secure the project site at all times. Submit a 

color for approval by the Owner’s Representative. 

 

 

1.03  SPECIAL REQUIREMENTS: 

 

A. The Contractor shall salvage items labelled to be salvaged onsite in a designated 

location, unless these are called for to be reused or required by the Owner’s 

Representative to be disposed of.  

 

B. Install erosion controls to protect adjacent areas from eroded materials likely to enter 

wetlands, resource areas, or drainage ways/systems, downstream of areas disturbed 

by work activities. 

 

C. Where items to be demolished are located within or adjacent to pavements to remain, 

the Contractor shall make provisions to protect that pavement to remain. Cut 

concrete pavement back to score line and cut bituminous concrete pavement back far 

enough so as not to allow disturbance to base course materials.  Pavements damaged 

as a result of Contractor activities shall be replaced to the extent determined by the 
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Owner’s Representative at no additional cost to the Owner. 

 

D.  The contractor shall take all necessary measures to ensure that a staging and 

stockpiling area is as small as possible. The contractor shall remove debris at the end 

of each workday. 

 

1.04 REFERENCES: 

 

A. Massachusetts Department of Transportation (MassDOT) Standard Specifications for 

Highways and Bridges – latest edition. 

 

PART 2 - PRODUCTS 

 

2.01  BACKFILL: 

A. The Contractor shall provide suitable backfill as specified under Section 31 23 00 of 

these Specifications, to fill voids left by removal or abandonment of site features, and 

shall provide all pipe cap ends, mortar, brick and other material needed to cap off or 

plug pipes of various sizes and kinds.   

 

B.       Suitable materials shall be used as base course fill and topsoil to the depth as 

specified herein.  Restore disturbed areas with similar materials blended to match the 

line and grades of adjacent surfaces. 

 

PART 3 - EXECUTION 

 

3.01  SALVAGEABLE MATERIAL: 

 

A. Pavers and stair treads that comprise the upper level of the plaza and stairs shall be 

numbered as indicated in the plans and details, and stacked in such a way that they 

can be easily reassembled in their original locations, as shown on the plans. The 

contractor shall take extreme care in the demolition, site preparation, and protection 

of all granite blocks to be salvaged, stacked and reinstalled within the limit of work. 

 

B. The contractor shall take note that, given the sensitive nature of Town Hall and 

surrounding areas, extreme care must be taken in the demolition, site preparation, 

and protection of all property and site elements to remain. The contractor shall take 

all necessary measures to protect building facades, ornamental walls, balustrades, 

and fountains within the limit of work. 

 

3.02  ABANDONED STRUCTURES: 
 

A. All inlets and outlets shall be plugged with at least eight (8) inches of brick and 

mortar masonry.  Upper portions of masonry structures shall be removed to a depth 

of three feet.  The bottoms of all structures shall be broken to allow drainage, and the 

structure shall be filled with suitable backfill material placed in six (6) inch layers 
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and thoroughly compacted at each level.  
 

B.  The Owner’s Representative shall review work related to abandoned structures 

before backfilling.  Those items not reviewed before backfilling shall be uncovered 

and backfill procedures observed, at no expense to the Owner.  

 
 

3.03  ABANDONED PIPES OR CONDUITS: 
 

A. Plug previously abandoned drainpipes encountered with masonry brick at least eight 

(8) inches in thickness.   
 

 B. Abandon discontinued water supplies that are encountered during the execution of 

this contract in accordance with Owner requirements.   
 

C. Electrical conduits encountered and previously abandoned shall be capped or 

plugged.   

 

 

 

END OF SECTION 
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 SECTION 03 21 00 

 

 CONCRETE REINFORCEMENT 

 

PART 1 - GENERAL 

 

1.01 WORK INCLUDED: 

 

 This section of the specification covers the furnishing and installation of reinforcement for 

cast-in-place concrete. 

 

1.02 RELATED WORK: 

 

A. Section 03 30 00, CAST-IN-PLACE CONCRETE 

 

1.03 SYSTEM DESCRIPTION: 

 

 Materials and construction shall conform to ACI 3l8 and ACI 350 unless otherwise noted 

on the design drawings or modified herein. 

 

1.04 SUBMITTALS:  IN ACCORDANCE WITH REQUIREMENTS OF GENERAL 

SPECIFICATIONS, SUBMIT THE FOLLOWING: 

 

A. The Contractor shall furnish the Owner’s Representative with complete checked, 

reinforcing steel shop drawings and bar lists.  Shop drawing shall include grade of steel 

used as well as splice lengths. 

 

B. Mill test reports shall accompany drawings.  Fabrication shall not commence until the 

drawings and mill test reports have been released by the Owner’s Representative. 

 

C. When fiber reinforcement is used, contractor shall submit manufacturer's data confirming 

that material meets the specification. 

 

1.05 REFERENCES: 

 

A. The following standards form a part of these specifications: 

 

 American Concrete Institute (ACI) 

 

ACI  3l8  Building Code Requirements for Concrete 

 

ACI  347 Recommended Practice for Concrete Formwork  

 

ACI 350  Environmental Engineering Concrete Structures 
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ACI  SP-66  ACI Detailing Manual  

 

American Society for Testing and Materials (ASTM) 

 

ASTM   A185 Standard Specification for Welded Steel Wire Fabric for Concrete 

   Reinforcement 

 

ASTM   A497 Specification for Welded Deformed Steel Wire Fabric for 

   Concrete Reinforcement 

 

ASTM   A6l5 Deformed Billet-Steel Bars for Concrete Reinforcement 

 

ASTM   A775 Epoxy-coated Reinforcing Steel Bars 

 

ASTM   A884 Epoxy-coated Welded Wire Fabric 

 

 American Welding Society (AWS) 

 

AWS   12.1  Recommended Practices for Welding Reinforcing Steel, Metal 

   Inserts and Connections in Reinforced Concrete Construction 

 

PART 2 - PRODUCTS 

 

2.01 MATERIALS: 

 

A. Steel reinforcing bars shall conform to ASTM A6l5, Grade 60, and A775 if epoxy-coated 

bars are specified. 

 

B. Welded steel wire fabric shall conform to ASTM A185 or ASTM A497 and ASTM A884 if 

epoxy-coated fabric is specified.  Gauge and spacing of wires shall be as indicated on the 

drawings. 

 

C. Reinforcing steel shall be detailed in accordance with ACI SP-66 modified as applicable to 

conform to ACI 350. 

 

D. Reinforcement shall be accurately formed to the dimensions indicated on the drawings.  

Bars shall be shipped to the site with bars of the same size and shape, fastened in bundles 

with securely wired-on metal identification tags listing both size and mark. 

 

E. Any bar showing cracks after bending shall be discarded. 

 

F. Steel failing to meet the requirements of this specification or the drawings will be rejected 

and shall be removed from the site immediately. 
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PART 3 - EXECUTION 

 

3.01 STEEL INSTALLATION: 

 

A. Before being placed in position, reinforcement shall be thoroughly cleaned of loose mill 

and rust scale, dirt, and other coatings (including ice), that reduce or destroy bond.  When 

there is a delay in depositing concrete after reinforcement is in place, bars shall be 

reinspected and cleaned as necessary. 

 

B. After forms have been oiled, but before concrete is placed, all steel shall be securely wired 

in the exact position called for, and shall be maintained in that position until all concrete is 

placed and compacted.  Chair bars and supports shall be provided in a number and 

arrangement satisfactory to the Owner’s Representative. 

 

C. Concrete blocks having a minimum bearing area of 2-inches by 2-inches and equal in 

quality to that specified for the slab, shall be used for supporting reinforcing bars for slabs 

on grade.  Wood blocks, stones, brick chips, etc., shall not be used to support 

reinforcement. 

 

D. Metal supports shall be of types that will not penetrate the surface of formwork or slab and 

which will not show through or stain surfaces that are to be exposed to view, painted or 

unpainted. 

 

E. Welding of reinforcing bars will be permitted only where permission of the Owner’s 

Representative has been obtained in advance.  Such welding shall be performed only under 

conditions established by the Owner’s Representative, and in accordance with AWS 12.1. 

 

F. Reinforcement, which is to be exposed for a considerable length of time after having been 

placed, shall be painted with a heavy coat of cement grout, if required by the Owner’s 

Representative. 

 

  

END OF SECTION 
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 SECTION 03 30 00 

 

 CAST-IN-PLACE CONCRETE 

 

 

PART 1 - GENERAL 

 

1.01 WORK INCLUDED: 

 

 This Section covers all concrete and all related items necessary to place and finish the 

concrete work. 

 

1.02 RELATED WORK: 

 

A. Section 31 00 00, EARTHWORK 

 

B. Section 03 21 00, CONCRETE REINFORCEMENT 

 

C. Items furnished under other Sections and installed under this Section include, but are not 

limited to: 

 

 Items embedded in concrete, including sleeves, castings, and other miscellaneous metals. 

 

1.03 REFERENCES: 

 

A. The following standards form a part of these specifications: 

 

 American Concrete Institute (ACI) 

 

ACI 30l Structural Concrete for Buildings 

 

ACI 302 Recommended Practice for Concrete Floor and Slab Construction 

 

ACI 304 Recommended Practice for Measuring, Mixing, Transporting, and 

Replacing Concrete 

 

ACI 305 Recommended Practice for Hot Weather Concreting 

 

ACI 306 Recommended Practice for Cold Weather Concreting 

 

ACI 318 Building Code Requirements for Reinforced Concrete 

 

ACI 347 Recommended Practice for Concrete Formwork 

 

ACI 350 Code Requirements for Environmental Engineering Concrete Structures  
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American Society for Testing and Materials (ASTM) 

 

ASTM C33 Concrete Aggregates 

 

ASTM C39 Compressive Strength of Cylindrical Concrete Specimens 

  

ASTM C42 Obtaining and Testing Drilled Cores and Sawed Beams of Concrete 

 

ASTM C87 Effect of Organic Impurities in Fine Aggregate on Strength of Mortar 

 

ASTM C94 Ready-Mixed Concrete 

 

ASTM C143 Standard Method for Slumps of Portland Cement Concrete 

 

ASTM C150 Portland Cement 

 

ASTM C171 Sheet Materials for Curing Concrete 

 

ASTM C231 Air Content of Freshly Mixed Concrete by the Pressure Method 

 

ASTM C260 Air-Entraining Admixtures for Concrete 

 

ASTM C309 Liquid Membrane-Forming Compounds for Curing Concrete 

 

ASTM C494  Chemical Admixtures for Concrete 

 

ASTM D1751 Preformed Expansion Joint Fillers for Concrete Paving and Structural 

Construction (Nonextruding and Resilient Bituminous Types) 

 

ASTM D1752 Preformed Sponge Rubber and Cork Expansion Joint Fillers for 

Concrete Paving and Structural Construction 

 

1.04 SUBMITTALS:  IN ACCORDANCE WITH REQUIREMENTS OF SECTION 01 33 23 

SUBMITTALS, SUBMIT THE FOLLOWING: 

A. Shop drawings of the materials specified herein. 

B. Statement of materials constituting the design of mixes which satisfy the specified strength 

for each size aggregate as required by ASTM C94 shall be submitted to the Owner’s 

Representative within one week following award of the contract. 

C. Provide one copy of the "Certificate of Delivery" for each load of concrete as it arrives on 

the site, under the provisions of ASTM C94. 
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1.05 QUALITY ASSURANCE 

A. Ready-Mix-Concrete Manufacturer Qualifications: A firm experienced in manufacturing 

ready-mixed concrete products and that complies with ASTM C 94/C 94M requirements 

for production facilities and equipment. 

1. Manufacturer certified according to NRMCA's "Certification of Ready Mixed 

Concrete Production Facilities" (Quality Control Manual - Section 3, "Plant 

Certification Checklist"). 

 

B. Testing Agency Qualifications: Qualified according to ASTM C 1077 and ASTM E 329 for 

testing indicated. 

1. Personnel conducting field tests shall be qualified as ACI Concrete FieldTesting 

Technician, Grade 1, according to ACI CP-1 or an equivalent certification program. 

 

1.06 SAMPLES 

A. Mockups: Build mockups to verify selections made under Sample submittals and to 

demonstrate aesthetic effects and set quality standards for materials and execution. 

1. Build mockups of full-thickness sections of concrete paving to demonstrate typical 

joints; surface finish, texture, curing; and standard of workmanship. 

2. Build mockups of concrete paving in the location and of the size indicated or, if not 

indicated, build mockups where directed by Owner’s Representative and not less 

than 120 inches x 120 inches. 

3. Approval of mockups does not constitute approval of deviations from the Contract 

Documents contained in mockups unless Owner’s Representative specifically 

approves such deviations in writing.  

4. Subject to compliance with requirements, approved mockups may become part of the 

completed Work if undisturbed at time of Substantial Completion. 

 

PART 2 – PRODUCTS 

 

2.01 CONCRETE:  

 

A. Concrete conforming to the requirements listed below shall be used where indicated 

on the drawings.  Unless otherwise indicated, concrete used as fill under foundations, 

and elsewhere approved by the Owner’s Representative, shall be the 4,000 psi min. 
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TABLE 

 

Minimum Comp. 

Strength at 28 days (psi) 

Maximum Water/Cement 

ratio (gallons per bag of 

cement)* 

Cement Factor: 94 lb. 

Bags per cubic yard 

minimum** 

3000 0.59 (6.9) 5.5 

4000 0.48 (5.6) 6.5 

5000 0.40 (4.7) 7.4 

 

* Based on air-entrained concrete.  If non-air-entrained concrete is called for, the listed 

maximum water/cement ratios may be increased slightly, as approved by the Owner’s 

Representative. The water is the total water in the mix, including free water on the 

aggregate.  

 

** These are minimum amounts; increase as necessary to meet mix requirements. 

 

B. Concrete shall conform to ASTM C94.  One copy of the Certificate of Delivery required by 

ASTM C94 shall be delivered to the Owner’s Representative immediately upon arrival of 

each load of concrete at the site.  The Contractor shall be responsible for the design of the 

concrete mixtures. 

 

C. Standard compression tests of all proposed mixes shall be made by the testing laboratory or 

other satisfactory evidence shall be presented that the design mixes will attain the minimum 

strengths listed on the design drawings or called for herein, within the limitations of the 

ACI Code.  No concrete shall be delivered to the job site until the Owner’s Representative 

has approved the design mixes. 

 

D. All concrete (unless otherwise directed) shall contain an air-entraining agent.  Air entrained 

concrete shall have an air content by volume of 3 to 6 percent for l-l/2-inch aggregate and 4 

to 8 percent for 3/4-inch aggregate.  The air content shall be the responsibility of the testing 

laboratory and in accordance with ASTM C23l. 

 

E. All concrete shall contain a mid-range water reducer to minimize cement and water content 

of the mix, at the specified slump, in accordance with ASTM C494. 

 

F. Slump for all concrete shall be from 3-inch to 4-inch, except for concrete using a 

superplasticizer, when the maximum slump shall be 8-inches.  Any concrete having a 

slump greater than 4-inches (8-inches with superplasticizer) shall be promptly removed 

from the site. 

 

G. No calcium chloride or admixtures containing calcium chloride shall be added to the 

concrete.  No admixture other than those specified shall be used in concrete without the 

specific written permission of the Owner’s Representative in each case. 
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H. No additional water, except for the amount indicated by the design mix shall be added to 

the concrete without the prior permission of the Owner’s Representative. 

 

2.02 CEMENT: 

 

A. The cement shall be an approved brand of American manufactured Portland Cement, Type 

IIA conforming to ASTM Cl50.  The brand name and type of cement proposed for use shall 

be submitted to the Owner’s Representative for approval immediately following award of 

contract.  Only one color of cement, all of the same manufacture, shall be used for the 

work. 

 

B. When the use of high-early-strength Portland cement (Type IIIA) is permitted by the 

Owner’s Representative the same strength requirements shall apply, but the indicated 

strengths shall be attained in 7 days instead of 28 days. 

 

C. Lamp black shall be applied to the mix at a rate of 2 lbs per cubic yard. 

 

2.03 ADMIXTURES: 

 

A. Air entraining agent shall be in accordance with ASTM C260.  

 

B. Water reducing agent shall be a mid-range water reducer meeting ASTM C494, Type A. 

 

C. Water reducing agent-retarder shall be in accordance with ASTM C494, Type D. 

 

D. Superplasticizer agent shall be in accordance with ASTM C494, Type F or Type G and 

contain no more than 0.1% chloride ions.  Product may be plant added or field added based 

on the best application considering distance, temperature and time. 

 

2.04 AGGREGATES: 

 

A. Except as otherwise noted, aggregate shall conform to the requirements of ASTM C33. 

 

B. Fine aggregate shall consist of washed inert natural sand conforming to the requirements of 

ASTM C33. 

 

C. Coarse aggregate shall consist of well-graded crushed stone or washed gravel conforming 

to the requirements of ASTM C33. 

 

D. The following designated sizes of aggregate shall be the maximum employed in concrete. 

2-inch for mass concrete 

1½-inch for reinforced sections 18-inch and over in thickness 

3/4-inch for reinforced and unreinforced sections less than 18-inch thickness. 

 

2.05 WATER: 
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 Water for concrete shall be potable, free from injurious amounts of oil, acid, alkali, organic 

matter and other deleterious substances. 

 

2.06 GROUT: 

 

 Grout shall be mixed in the proportions of one part Portland Cement to 2 parts sand, by 

volume.  Only sufficient water shall be used to enable grout to barely hold its shape when 

squeezed into a ball in the hand.  Aggregate for grout shall conform to the requirements of 

the reference specification for concrete.  Prior approval of the Owner’s Representative shall 

be obtained for the use of proprietary grouts, and the instructions of the Owner’s 

Representative shall be followed in their use. 

 

2.07 CURING MATERIALS: 

 

A. Curing compound shall be a curing/hardener compound such as Acurion by AntiHydro, 

Sikaguard Cure/Hard by Sika, Super Diamond Clear by Euclid or approved equal. 

 

B. Curing paper shall be a fiber-reinforced laminated Kraft bituminous product conforming to 

the requirements of ASTM Cl7l. 

 

2.08 JOINT FILLER: 

 

1. Preformed joint filler strip shall conform to ASTM Dl75l or Dl752, having a 

thickness as indicated on the drawings. 

 

2. Fillers shall be provided in pieces of the full thickness required.  Use of multiple 

layers of thin pieces to make-up the full thickness will not be permitted. 

 

2.09 JOINT SEALANT: 

 

Joint sealant for construction and control joints shall be a two-part polysulfide base sealant 

conforming to Thiokol's Building Trade Performance Specification, Class A 

(self-leveling), Type II (hardness: 35-45 Shore A). 

 

PART 3 - EXECUTION 

 

3.01 GENERAL: 

 

 Under no circumstances shall concrete that has set or partially set before placing be used; 

and no retempering of concrete or grout will be permitted. 

 

3.02 PREPARATION: 

 

A. Before placing concrete, forms and the space to be occupied by the concrete shall be 

thoroughly cleaned, and reinforcing steel and embedded metal shall be free from dirt, oil, 

mill scale, loose rust, paint or other material which would tend to reduce the bond. 
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B. Unless otherwise indicated, a moisture barrier shall be used under all slabs placed on the 

ground in accordance with ACI 302.1R.  The moisture barrier shall be fungi-resistant and 

shall have a vapor permeance rating not exceeding 0.01 perms (Perms [grains/ft2*hr*in. 

Hg]) per ASTM F1249 or ASTM E96) and 10 mils thickness (49 lbs/MSF). The moisture 

barrier shall be a high-performance underslab vapor retarder made from polyethylene resins 

that exceed ASTM E1745, Class A.  Sheets shall be lapped 6-inches at joints and sealed 

with 2-inch wide tape or as recommended by the manufacturer.  The vapor barrier should 

have all laps, seams, penetrations and terminations sealed and should carry across footings. 

 

C. When no moisture barrier is used, the earth, concrete, masonry, or other water-permeable 

material against which concrete is to be placed shall be thoroughly saturated with water 

immediately before concrete is placed.  No concrete shall be placed until the consolidation 

of the ground and the arrangement and details of forms and reinforcing have been inspected 

and approved by the Owner’s Representative. 

 

D. When joining fresh concrete to concrete which has attained full set, the latter shall be 

cleaned by chipping and washing off all dirt and scum and laitance.  It then shall be 

moistened prior to placing new concrete. 

 

E. Concrete surfaces that act as a seat for structural members (other than those resting on 

grout) shall be troweled to an extremely flat and level surface.  If necessary, such surfaces 

shall be ground off to achieve the required flatness and level. 

 

F. Fill concrete on top of concrete shall be placed in the locations indicated on the drawings or 

designated by the Owner’s Representative.  Before fill concrete is placed, the following 

procedures shall be used to prepare surfaces; all dirt, scum and laitance shall be removed by 

chipping and washing.  The clean, roughened base surface shall be saturated with water, 

but shall have no free water on the surface.  A coat of 1:2 cement-sand grout, 

approximately 1/8-inch thick, shall be well scrubbed into the thoroughly dampened 

concrete base.  The concrete fill shall be placed immediately, before grout has dried or set.  

Fill concrete shall be brought to the lines and grades shown on the drawings or approved by 

the Owner’s Representative. 

 

G. Concrete for thrust and anchor blocks shall be placed against undisturbed earth and wooden 

side forms shall be used to provide satisfactory lines and dimensions.  Felt roofing paper 

shall be placed to protect joints.  No concrete shall be placed so as to cover joints, bolts or 

nuts, or to interfere with the removal of the joints.  Minimum bearing areas and dimensions 

shall be as shown on the drawings. 

 

3.03 MIXING: 

 

A. Concrete shall be ready-mixed, or transit-mixed, as produced by equipment acceptable to 

the Owner’s Representative.  No hand-mixing will be permitted.  Adding water in 

controlled amounts during the mixing cycle shall be done only with the express approval 

of, and in the presence of the Owner’s Representative. 



Improvements to Arlington Town Hall Plaza  Weston & Sampson 

Town of Arlington, MA Bid Documents 

 July 29, 2020 

 

 
05/01/2019     03 30 00-8 

 

B. Ready-mix or transit-mixed concrete shall be transported to the site in watertight agitator or 

mixer trucks loaded not in excess of rated capacities for the respective conditions as stated 

on the nameplate.  Discharge at the site shall be within 1-1/2 hours after cement was first 

introduced into the mix.  Central mixed concrete shall be plant-mixed a minimum of 1-1/2 

minutes per batch and then shall be truck-mixed or agitated a minimum of 8 minutes. 

Agitation shall begin immediately after the pre-mixed concrete is placed in the truck and 

shall continue without interruption until discharge.  Transit-mixed concrete shall be mixed 

at mixing speed for at least 10 minutes immediately after charging the truck, followed by 

agitation without interruption until discharged. 

 

C. All central plant and rolling stock equipment and methods shall conform to the latest Truck 

Mixer and Agitator Standards of the Truck Mixer Manufacturers' Bureau of the National 

Ready-Mixed Concrete Association, as well as ACI 304 and ASTM C94. 

 

D. Attention is called to the importance of dispatching trucks from the batching plant so that 

they shall arrive at the site of the work just before the concrete is required, thus avoiding 

excessive mixing of concrete while waiting or delays in placing successive layers of 

concrete in the forms. 

 

3.04 INSTALLATION/APPLICATION/ERECTION: 

 

A. Placing 

 

1. No concrete shall be placed by pumping methods without the prior written approval 

of the Owner’s Representative.  Should the Contractor be allowed to place concrete 

by pumping methods, procedures, mix design of concrete, and all other precautions 

shall be in accordance with ACI 304.2R and as approved by the Owner’s 

Representative. 

 

2. Concrete shall be placed in alternate areas, as defined by the construction and control 

joints indicated on the design drawings.  A minimum of 3 days shall elapse between 

placement of adjacent sections. 

 

3. Segregation of the concrete shall be prevented during handling; should any 

segregation occur, the concrete shall be remixed before it is placed.  Concrete shall 

be placed in the forms in horizontal layers not over l to 2 feet thick.  Concrete shall 

not be allowed to drop freely more than 4 feet.  If the free drop to the point of 

placement must exceed 4 feet, the Contractor shall obtain the approval of the 

Owner’s Representative for the proposed method of depositing the concrete.  The 

concrete shall not be required to flow over distances greater than 3 feet in any 

direction in the forms or on the ground, unless otherwise permitted by the Owner’s 

Representative. 

 

4. Unless otherwise noted, the work begun on any day shall be completed in daylight of 

the same day. 
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5. "Cold Joints" are to be avoided, but if they occur, they are to be treated as bonded 

construction joints. 

 

6. Chutes for conveying concrete shall be of U-shaped design and sized to insure a 

continuous flow of concrete.  Flat (coal) chutes shall not be employed.  Chutes shall 

be metal or metal-lined, and each section shall have approximately the same slope. 

The slope shall not be less than 25 nor more than 45 degrees and shall be such as to 

prevent segregation of the ingredients.  The discharge end of the chute shall be 

provided with a baffle plate or spout to prevent segregation.  If the discharge end of 

the chute is more than 5 feet above the surface of the concrete in the forms, a spout 

shall be used and the lower end maintained as near the surface of deposit as 

practicable.  When the operation is intermittent, the chute shall discharge into a 

hopper.  Chutes shall be thoroughly cleaned before and after each run, and the debris 

and any water shall be discharged outside the forms.  Concrete shall not be allowed 

to flow horizontally more than 5 feet. 

 

7. Concrete during and immediately after depositing shall be thoroughly compacted by 

means of suitable tools.  Internal type mechanical vibrators shall be employed to 

produce the required quality of finish.  Vibration shall be done by experienced 

operators under close supervision and shall be carried on long enough to produce 

homogeneity and optimum consolidation without permitting segregation of the solid 

constituents or "pumping" or migration of air.  All vibrators shall be supplemented 

by proper wooden spade puddling adjacent to forms to remove included bubbles and 

honeycomb.  This is essential for the top lifts of walls.  All vibrators shall travel at 

least 10,000 rpm and be of adequate capacity.  At least one vibrator shall be used for 

every 10 cubic yards of concrete per hour.  In addition, one spare vibrator in 

operating condition shall be on the site. 

 

8. Concrete slabs on the ground shall be well-tamped into place and foundation material 

shall be wet, tamped, and rolled until thoroughly compacted prior to placing 

concrete. 

 

9. Concrete shall be deposited continuously in layers of such thickness that no concrete 

will be deposited on concrete that has hardened sufficiently to cause the formation of 

seams and planes of weakness within the section.  If a section cannot be placed 

continuously, construction joints may be located at points as provided for in the 

drawings or approved by the Owner’s Representative. 

 

10. Chutes, hoppers, spouts, adjacent work, etc., shall be thoroughly cleaned before and 

after each run, and the water and debris shall not be discharged inside the form. 

 

B. Concrete Placing During Cold Weather 

 

1. Concrete shall not be placed on frozen ground, and no frozen material or material 

containing ice shall be used. Materials for concrete shall be heated when concrete is 
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mixed, placed, or cured when the mean daily temperature is below 40°F, or is 

expected to fall to below 40°F, within 72 hours, and the concrete after placing shall 

be protected by covering, heat, or both.  No accelerant shall be used to prevent 

freezing. 

 

2. The temperature of concrete surfaces shall not be permitted to drop below 50ºF. for 

at least 7 days after placement of the concrete. 

 

3. All details of Contractor's handling and protecting of concrete during freezing 

weather shall be subject to the approval and direction of the Owner’s Representative. 

 All procedures shall be in accordance with provisions of ACI 306. 

 

C. Concrete Placing During Hot Weather 

 

1. Concrete just placed shall be protected from the direct rays of the sun and the forms 

and reinforcement just prior to placing shall be sprinkled with cold water.  The 

Contractor shall make every effort to minimize delays that will result in excessive 

mixing of the concrete after arrival on the job. 

 

2. During periods of excessively hot weather (90°F, or above) ingredients in the 

concrete shall be cooled insofar as possible and cold mixing water shall be used to 

maintain the temperature of the concrete at permissible levels all in accordance with 

the provisions of ACI 305.  Any concrete with a temperature above 90°F, when ready 

for placement will not be acceptable, and will be rejected. 

 

3. Temperature records shall be maintained throughout the period of hot weather giving 

air temperature, general weather conditions (calm, windy, clear, cloudy, etc.) and 

relative humidity.  The record shall include checks on temperature of concrete as 

delivered and after placing in forms.  Data should be correlated with the progress of 

the work so that conditions surrounding the construction of any part of the structure 

can be ascertained. 

 

D. Pipes And Embedded Metals 

 

1. Special care shall be taken to bring the concrete into solid contact with pipes and iron 

work embedded in the walls and floors, particularly underneath and around all pipes 

where a head of water exists, making watertight joints. 

 

2. In general, such embedded items are not shown on the structural design drawings. 

Design drawings of the other trades shall be consulted for their location and details. 

 

3. Anchor bolt location, size and details shall be verified with the equipment 

manufacturer's certified drawings before installation. 
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4. Anchor bolts, reglets, sleeves, edge angles and similar embedded items will be 

provided, delivered to the site under other Sections of the specification, for 

installation under this Section. 

 

5. Where edge angles, etc., have nuts welded on to receive machine screws, the threads 

of the nuts shall be protected from concrete, and the concrete shall be excluded from 

the space to be occupied by the screw, by the use of wood plugs or other effective 

means. 

 

6. Inserts required for hanging mechanical and electrical items shall be provided and 

installed in the forms under the mechanical and electrical sections of the 

specification. 

 

7. Should the Contractor be allowed to leave openings in the concrete for pipes or 

ironwork, to await the arrival of items that would delay the prosecution of the work, 

the openings shall be subject to the approval of the Owner’s Representative.  

Appropriate construction joints shall be provided.  In filling any such openings with 

concrete, a mixture of l: l-l/2 : 3 shall be used and a watertight bond shall be secured 

between the old and new concrete. 

 

8. In bolting miscellaneous items to concrete after the concrete has set, expansion bolts 

of an approved pattern and type shall be used.  The Contractor shall submit to the 

Owner’s Representative, for approval, the types of expansion bolts.  Expansion bolts 

shall not be used until they are approved. 

 

E. Surfaces shall be finished uniformly with the following finish as required by the 

Owner’s Representative: 

1. Sandblast:  Allow concrete to cure to sufficient strength so that it will not be 

damaged by blasting but not less than seven days.  Use medium sandblasting to 

remove cement mortar from surface and expose aggregate to match originally 

approved mockup. 

 

F. Curing 

1. Concrete curing shall be performed as specified in ACI 30l and as stated herein.  All 

curing procedures shall have prior approval of the Owner’s Representative. 

 

2. Curing procedure shall be continued for at least 7 days. 

 

a. Moisture loss from surface placed against metal or wood forms shall be 

minimized by keeping forms wet until removal. 

 

b. Curing shall be continued for at least 7 days.  When forms are removed during 

the curing period, surfaces shall be cured by spraying or by the use of a curing 

compound as previously specified. 
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c. Surfaces shall be protected from traffic or damage until surfaces have hardened 

sufficiently.  If necessary, 1/2-inch thick plywood sheets shall be used to 

protect the exposed surface. 

 

G. Removing Forms And Supports 

 

1. Removal of forms shall take place in accordance with ACI 347, Section 3.6.  Except 

as otherwise specifically authorized by the Owner’s Representative, forms shall not 

be removed until the concrete has aged for the following number of day-degrees or 

attained 50 percent strength.  (Day-degrees equals the total of number of days times 

the average daily air temperature at the surface of concrete.  For example, 5 days at a 

daily average temperature of 60°F. equals 300 day-degrees.) 

 

Location                          Day-Degrees 

 

Beams and Slabs                           500 

Walls and Vertical Surfaces          200 

 

2. Shores under beams and slabs shall not be removed until the concrete has attained at 

least 70 percent of the specified cylinder strength and also sufficient strength to 

support safely its own weight and the construction loads upon it. 

 

H. Patching 

 

1. Defective concrete and honeycombed areas as determined by the Owner’s 

Representative shall be chipped down reasonably square and at least one-inch deep to 

sound concrete by means of hand chisels or pneumatic chipping hammers.  Irregular 

voids or surface stones need not be removed if they are sound, free of laitance, and 

firmly imbedded in the parent concrete, subject to Owner’s Representative's final 

inspection.  If honeycomb exists around reinforcement, chip to provide a clear space 

at least 1-inch wide all around the steel.  For areas less than 1-1/2 inches deep, the 

patch may be made following the procedure for filling form tie holes, described in 

the subsection below, using adequately dry (non-trowelable) mixtures to avoid 

sagging.  Thicker repairs will require build-up in 1-inch layers on successive days.  

Unless otherwise indicated, thicker repairs shall be made with Vertipatch mortar 

mixture blended with Acryl-Set, both by Master Builders, Inc., Cleveland, Ohio, or 

approved equal. 

 

2. For concrete areas exposed to serious abrasion and/or impact forces, the Owner’s 

Representative may order the use of grout with a non-shrink metallic aggregate 

(Embeco by Master Builders, Inc.; Ironite by Fox Industries, Madison, IL; or 

approved equal) as an additive in the proportions listed below: 
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 Small Patches Large Formed Patches 

Material Volumes Weights Volumes Weights 

Cement 1.0 1.0 1.0 1.0 

Metal Aggregate 0.15 0.25 0.2 0.33 

Sand 1.5 1.5 1.5 1.0 

Pea Gravel -- -- 1.5 1.5 

 

I. Finishing of Formed Surfaces 

 

1. Shot blast finish, or as required by the Owner’s Representative and the Owner. 

 

2.  All concrete that is to be left exposed to view shall be scraped to remove projecting 

imperfections left by voids in the forms. 

 

3. In addition to scraping, exterior exposed concrete shall be covered with a 

cement-base plaster mix.  The mix shall consist of Thoroseal Plastic Mix and Acryl 

60, as manufactured by Standard Drywall Products, Miami, FL, or approved equal. It 

shall be mixed and applied in accordance with the manufacturer's recommendations. 

 

4. To permit satisfactory finishing, forms shall be removed from the vertical faces of 

the concrete as early as is possible without damaging the surface.  Immediately after 

stripping forms, any fins or projections left by the forms shall be chipped off, and the 

surfaces rubbed smooth. 

 

5. Form tie holes and other voids and faults shall be patched. Voids shall be cleaned 

out, roughened, thoroughly wetted, coated with neat cement paste, and filled with 

mortar of cement and sand in the same proportions, materials, and color as used in 

the concrete.  The surface of the patch shall be flush with the surrounding surface 

after finishing operations are complete.  Surface shall be kept continuously damp 

until patches are firm enough to be rubbed without damage. 

 

6. Rubbing shall be performed while the surface is wet using a carborundum or cement 

sand brick, to achieve a smooth uniform, even textured finish.  Patched and chipped 

areas shall be blended to match as closely as possible the appearance of the rest of 

the surface.  No cement wash or plastering will be permitted, and no mortar shall be 

used except as required above. 

 

7. Where finishing is performed before the end of the curing period, concrete shall 

under no circumstances be permitted to dry out, and shall be kept continuously moist 

from time of placing until end of curing period, or until curing membrane is applied. 

 

 J. Failure to Meet Requirements 
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1. The Owner’s Representative shall have the right to reject concrete represented by 

low strength tests or to agree to further testing of the concrete.  Rejected concrete 

shall be promptly removed and replaced with concrete conforming to the 

specification.  The decision of the Owner’s Representative as to whether substandard 

concrete is to be accepted or rejected or additional tests shall be conducted shall be 

final.  All direct and indirect costs associated with further curing and testing of the 

concrete shall be at the Contractor's expense.  All costs associated with removing 

rejected concrete, placing new concrete, and conducting tests on new concrete shall 

be at the Contractor’s expense. 

 

2. If the Owner’s Representative agrees to consider further curing and/or testing of the 

concrete before making a final decision, the Contractor shall submit a detailed plan to 

the Owner’s Representative, including proposed criteria for acceptance of the 

concrete.  The plan may include additional curing of the concrete, drilling and testing 

of cores, load testing of the structure, or a combination. 

 

3. If additional curing is permitted before further inspection and testing, the Contractor 

shall provide any necessary materials and labor to further cure the suspect concrete. 

 

4. If drilling and testing of cores is permitted, the Contractor shall be responsible for 

obtaining the cores, including provision of ladders, scaffolding, and such incidental 

equipment as may be required.  If additional curing is permitted, cores shall be 

drilled after the curing period, and shall be in accordance with ASTM Methods C39 

and C42.  The Contractor shall repair all core holes to the satisfaction of the Owner’s 

Representative. 

 

5. The burden of proof, including, but not limited to the work of cutting and testing the 

cores, inspection, evaluation, engineering, repair of the holes, or removal and 

replacement of the concrete in question, and all associated costs therefor, shall be at 

the expense of the Contractor. 

 

6. If load testing of the concrete is permitted, and if not otherwise indicated, slabs or 

beams under load test shall be loaded with their own weights plus a superimposed 

load of 2 times the design live load.  The load shall be applied uniformly over the 

portion being tested in the approved manner and left in position for 24 hours.  The 

structure shall be considered satisfactory if deflection "D" in feet, at end of 24-hour 

period, does not exceed the following value: 

 

 D equals 0.001 (L x L)/t 

 

in which "L" is span in feet, "t" is depth of slab, or beam in inches.  If deflection 

exceeds "D" in the above formula, the concrete shall be considered faulty unless 

within 24 hours after removal of the load, the slab, or beam under test recovers at 

least 75 percent of the observed deflection. 
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7. If the suspect concrete still fails to meet specification requirements, the Owner’s 

Representative shall have the right to reject the concrete, have it removed and 

replaced, in accordance with paragraph 5 above, or to require mechanical 

strengthening of the concrete to satisfy project requirements.  The Contractor shall 

submit a removal and replacement plan for review by the Owner’s Representative. 

 

  

END OF SECTION 
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 SECTION 05 50 00 
 
 MISCELLANEOUS METALS 
 
 
PART 1 – GENERAL 
 
1.01 SCOPE OF WORK 
 

A. Work under this section shall include the modification of decorative metal handrails 
at the new and reinstalled granite steps leading up to Town Hall, as designated on the 
plans and details and as described herein. 
 

B. This section of the specification covers all miscellaneous metal items required for the 
work, except as specified elsewhere. 
 

C. All miscellaneous metalwork shall be fabricated as detailed or approved and shall be 
installed complete with all necessary anchors, anchor bolts, eye bolts, guides, bolts and 
other accessories. 

 
1.02 RELATED WORK: 
 

A. Section 01 33 23, SUBMITTALS 
 
B.  Section 03 30 00, CAST-IN-PLACE CONCRETE 

 
C. Section 32 14 40, GRANITE PAVERS 

 
1.04 STANDARDS 
 
 A. The following standards including all current amendments form a part of these 

Specifications: 
 
  1. American Society for Testing and Materials (ASTM): 
 
  2. American Welding Society (AWS): 
    
  3. Steel Structures Painting Council (SSPC): 
   SSPC Surface Preparation Specifications 
 
1.5 SAMPLES AND SUBMITTALS 
 
 A. At least thirty days prior to intended use, the Contractor shall provide the following 
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samples and submittals for approval in conformance with requirements this 
specification. Do not order materials until Owner’s Representative's approval of 
samples, certifications or test results have been attained.  Delivered materials shall 
closely match the approved samples. 

 
  1. Shop Drawings:  Submit three (3) copies of each detailed shop drawings for 

each item required to be fabricated or installed under work of this Section.  
Include plans, sections, and details as required to show completely materials, 
layout, jointing, clearances and connections for all items required.  Shop 
drawings for handrails at stairs and at other site conditions requiring accurate 
dimensional relationships to as-built construction shall be prepared following 
a review and confirmation of as-built measurements and conditions for areas 
scheduled to receive miscellaneous metal items. Submit shop drawings for 
the following: 
 
a. All metal handrails and support post elements that are required to 

make modifications to the existing handrails, as shown on the 
drawings. 

   
2. Material Samples:  Submit samples for each material for the following: 

 
a. Top rail material and finishes – submit one (1) sample 
b. Support posts 

 
  3. Manufacturer's Literature:  Submit three (3) copies each of manufacturer's 

material descriptions and installation instructions for the following: 
 
   a. Non-shrink cement grout 
   b. Sealant 
 
  4. Finishing Schedule:  Submit a complete schedule outlining all items to be 

color finished under work of this Section together with a breakdown of 
surface preparation techniques and primer and color finish materials to be 
applied. 

 
PART 2 - PRODUCTS 
 
2.1 METAL HANDRAIL AND SUPPORT POST MODIFICATIONS 
 

A. Handrails shall be shaped in accordance with the plans and details and shall match 
the existing metal handrails in dimensions and material quality. At their option, the 
contractor may make use of the existing handrails to be removed and demolished as 



Improvements to the Arlington Town Hall Plaza  Weston & Sampson 
Town of Arlington, MA Bid Documents 
 July 20, 2020 

 

05 50 00-2  

material for modification of the handrails to be reinstalled at the stairs. 
 

B. Hardware shall be provided as recommended by the manufacturer but in all cases be 
rust resistant and installed in a manner that is out of view. 

 
C. Fabrication:  The existing handrails shall be modified in accordance with details, 

specifications and approved shop drawings.  Modifications and fabrication of new 
panels and rails shall be accomplished using the highest standards of workmanship.  
Individual steel pieces shall be saw-cut, formed with "fish-mouth" joints, and shall 
be full seam welded, ground smooth and sanded to produce a high standard of surface 
smoothness.  No grinding marks shall be visible in the finished work.  

 
D. Welding shall be in conformance to AWS code.    

 
E. Cement grout for anchoring of railings shall be a pourable, quick-setting, non-

metallic and non-shrinking hydraulic cement grout equal to "Por-Rok Cement" 
supplied by Waldo Bros., Roslindale, MA, "Rockite" as manufactured by Hartline 
Co., Cleveland, OH, "Wedj-Rok" as manufactured by Metalcrete Manufacturing Co., 
Cleveland, OH, or approved equal. 
 

F. Sealants shall be polyurethane-based, one component, elastomeric sealants 
complying with Fed. Spec. TT-S-00230C, Class A, Type 2.  Color to be selected by 
Owner’s Representative.  Sealants shall be non-sag, gun-grade type, equal to the 
following: 
 
a. Vulkem 116, as manufactured by Mameko International, Cleveland, OH. 

 
b. Sikaflex 1-a, as manufactured by Sika Corp., East Hartford, CT. 

 
c. Dynatrol 1, as manufactured by Pecora Corporation and supplied by Waldo 

Brothers, Boston, MA. 
 

G. Protective coating shall be manufactured by Everbrite, 916-852-0200, or approved  
 equal. 
 
H. Metal handrail and support post modifications shall be fabricated by Woven Steel, 

East Boston, MA, or approved equal. 
 
2.2 ALUMINUM DRAIN PAN (AT WALK OFF MAT) 
 

A. The aluminum drain pan shall be recessed to the dimension indicated on the plans. 
The plan shall consist of 16-gauge, galvanized aluminum. 
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B. FASTENERS: 
 

1. Metalwork shall be complete, with all bolts, anchors, plates, washers, clamps, 
screws, studs and other such devices for proper securing and anchoring.  Where 
positions of anchorages can be predetermined, they shall be shop-installed on the 
item; otherwise the material or equipment to be fastened shall be expansion bolted, 
toggle bolted, screwed, or otherwise fastened as shown on the drawings or called 
for herein. 

 
2. Bolts and nuts for general anchorage and for miscellaneous ferrous metal 

assemblies and fasteners shall be galvanized, unfinished bolts conforming to 
ASTM A307 unless otherwise noted on the drawings. 

 
3. Expansion bolts for use in concrete and masonry shall be of one manufacturer and 

shall be approved.  Bolts shall be Kwik Bolt concrete anchors manufactured by 
Hilti Corp.; Trubolt+ manufactured by Red Head Concrete Anchoring Specialists; 
Wej-it manufactured by Wej-it Fastening Systems; or an approved equal product. 

 
4. The centerline of expansion shields shall not be closer than 3-inches to the edge of 

any concrete or masonry in which they are placed. 
 

5. Material for fasteners shall match or be galvanically compatible with the materials 
fastened.  Washers, nuts and other accessories shall match the bolts. 

 
6. Where the specific type, material, size and spacing of fasteners has not been called 

for on the drawings or in specifications, the fasteners proposed by the Contractor 
shall be reviewed by the Owner’s Representative.  If, in the opinion of the Owner’s 
Representative, they are not in accordance with good safety practices, the contractor 
shall revise and resubmit appropriate fasteners. 

 
PART 3 - EXECUTION 
 
3.01 WELDING OF STEEL: 
 

 Welding of steel shall be done in accordance with the AWS Code.  Welds shall be 
continuous along entire line of contact, except where plug or tack welding is noted.  
Exposed welds shall be ground smooth. 

 
 
3.02 FABRICATION AND ERECTION: 
 



Improvements to the Arlington Town Hall Plaza  Weston & Sampson 
Town of Arlington, MA Bid Documents 
 July 20, 2020 

 

05 50 00-4  

A. Metalwork shall be complete, with all necessary bolts, nuts, washers, anchors, plates, 
fastenings, and other fittings.  To the extent possible, holes for attachment of blocking, 
clip angles, etc. shall be shop punched.  Where shop punching is impracticable, holes 
shall be field drilled.  Burned holes will not be permitted. 

 
B. Material shall be straight, accurately fabricated with joints neatly framed, square, and 

well-riveted, bolted, or welded. 
 

C. Metalwork to receive hardware shall have all cutouts and attachments accurately made 
using the hardware itself or templates where necessary. 

 
D. Metalwork shall be accurately set and secured in position, with lines plumb and level and 

surfaces flush and square, or as otherwise required to conform to the structure as shown 
on the drawings. 

 
E. Wherever possible, all metalwork shall be built into the masonry work and shall have 

sufficient anchors, well- fastened.  Anchors shall be welded to steelwork and shall be 
staggered where attached to structural shapes.  Metal- work impracticable to set before 
masonry is built shall be anchored to it with approved expansion bolts set in solid masonry 
units or in concrete. 

 
F. Miscellaneous metalwork shall be plainly marked to indicate its location in the structure. 

 
3.03 EXTERIOR BRASS HANDRAILS AND STEEL SUPPORT POSTS 
 
 A. Handrail reinstallation shall only take place in the presence of the Owner’s 

Representative or project representative designated by the Owner’s Representative.  
Fabricate and install exterior grade brass handrails in conformance with details and 
approved shop drawings.  Measure on-site conditions to receive rails prior to 
preparing shop drawings. 

 
 B. At the stairways install railings within cored holes.  Grout rails to within one-half 

inch (1/2") of the surface of the receiving granite stair and provide a sealant joint to 
finished grade.  The sealant joint color to be approved by the Owner’s Representative. 

 
3.04 PAINTING: 
 

A. Ferrous metals of this section, except for galvanized or stainless steel shall be shop primed 
in accordance with the following: 

 
1. Submerged service components shall be sandblasted clean in accordance with 

SSPC-SP-10, Near White, immediately prior to priming. 
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2. Non-submerged service components shall be sandblasted clean in accordance with 

SSPC-SP-6, Commercial Grade, immediately prior to priming. 
 

3. Shop primer, except as otherwise noted, shall be one spray applied coat with dry 
film thickness of 3.5 to 4.5 mils of Tnemec 66 Boston Gray Primer by Tnemec Co.; 
or Aquapun by PPG, Inc; or approved equal. 

 
4. Portions of ferrous metals to be embedded in concrete or masonry shall be given a 

heavy brush coat of alkali resistant bituminous paint. 
 

5. Scratches or abrasions in the shop coat and areas at field welds, bolts, nuts and other 
unpainted areas shall be touched up after erection with the paint specified for the 
shop coat.  Cold galvanized paint shall be used for touch up of galvanized surfaces. 
Paint shall be one of the following; Sealube Co., ZRC; Galvicon Corp., Galvicon; 
Stanley Chemical Div., Zinc Shield; Duncan Galvanizing Corp., ZIRP; or an 
approved equal. 

 
6. Shop and field prime paint systems shall be compatible with finish coat. 

 
 

- END OF SECTION – 
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BID ALTERNATE 3 - SECTION 12 14 16 
 

WALL AND BALUSTRADE RESTORATION  
 

PART 1 - GENERAL 
 
1.01 DESCRIPTION OF WORK 

 
Work to be performed under this Section includes the cleaning and repointing of the 
Town Hall Plaza balustrades, and retaining and freestanding walls as well as cleaning of 
the building façade within the contract limits. There are areas of dark accretion and other 
stains and spills around some of the mortar joints and on the undercuts and on the lower 
molding as well as blackening at the wall and the bottom course of the building façade. 

 
1.02 RELATED WORK UNDER OTHER SECTIONS 

A. The following items of related work are specified and included in other Sections of the 
Specifications:  

1. SECTION 01 14 19.16 – DUST CONTROL 
 

2. SECTION 01 74 13 – CLEANING-UP 
 

 
1.03      SUBMITTALS 
 

A. Any deviations from methods and materials listed in Parts 2 and 3 should be 
described in writing and approved by the Owner.  The written description should 
include evidence of the successful use of proposed methods and materials on 
other comparable projects. 

 
B. Materials not listed in the materials list should be approved by the Owner. 

 
C. A description of the methods used to repair broken sections where the original 

material cannot be saved should be approved by the Owner. 
 

D. An example of a filled hole, crack and threaded plug should be approved by the 
Owner before proceeding with the remaining repairs. 
 

E. An example of a filled gouge should be approved by the Owner. 
 
F. In a location approved by the Owner, a sample 2-foot by 2-foot area of wall or 

façade cleaning for review and approval prior to cleaning all surfaces. 
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G. Mortar data sheet and sample for review and approval by the Owner and Owner’s 

Representative. 
 
1.04  QUALITY ASSURANCE 
 

A. The contractor/subcontractor conservator shall have at least ten years’ experience 
treating historic elements similar in scope and importance Town Hall. The 
contractor/subcontractor conservator should be a Fellow or Professional Associate 
of the American Institute for Conservation (AIC).  The contractor/subcontractor 
conservator should provide a resume with examples of at least five projects 
similar in scope and importance and the name of the conservation entity shall be 
included on the Bid Form where designated. The list should include names and 
dates of these projects as well as the names and contact information for the person 
or group in charge of these projects. The contractor should submit a sample 
treatment report and a sample of photographic documentation from a project of 
similar scope and importance. 

 

PART 2 - MATERIALS 
 
2.01 CLEANING STONE: 
 

A. Commercially available surface active liquid cleansing agent specifically 
formulated for cleaning masonry “Ion.417” by Chemique Inc. or approved equal. 
 

B. Liquid strippable masking agent:  A manufacturer’s standard liquid, film forming, 
strippable masking material for protecting glass, metal and polished stone 
surfaces from damaging effect of acidic and alkaline masonry cleaners: 
 
1. Sure Klean Strippable Masking by ProSoCo, Inc. 

 
2. Diedrich Acid Guard by Diedrich Technologies, Inc. or 
 
3. Approved equal 

 
C. Water:  Potable, Non-staining and free of oils, acids alkalis and organic matter. 

 
D. Brushes:  Natural fiber bristle only or approved equal.  The use of wire brushes or 

steel wool is not permitted. 
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E. Garden Hose:  Fan tip nozzles or approved equal. 
 
2.02 MORTAR: 

 
Mortar for Stone Pointing:  Follow manufacturer’s printed recommendations for product 
use and installation. 
 
A. Portland Cement: Type 1, ASTM C150 gray or white as required to match 

existing color. 
B. Hydrated Masons Lime ASTM C207, Type S. 
C. Aggregate:  ASTM C144, clean sharp sand free of loam, silt soluble salts and 

organic matter.  Aggregate shall conform to the following size gradations: 
 

Sieve Size  Percent Passing 
 
No. 4   100 
No. 8   100 
No. 16   85 – 95 
No. 30   40 – 60 
No. 50   15 – 20 
No. 100  1-5 
 

D. Water:  Clean and free and deleterious amounts of oil, acid alkalis and organic 
matter 

 
PART 3 - EXECUTION 
 
3.01 PROJECT SITE CONDITIONS 
 

A. Proceed with the exterior work only when the forecasted weather conditions are 
favorable.  Do not attempt repairing in raining or foggy weather. Do not perform 
exterior wet work when the air temperature is below 40 degrees F. No cleaning 
shall be executed when either the air or the masonry surface is below 45 degrees 
F., unless adequate approved means are provided for maintaining a 45 degree F. 
temperature of the air and materials during and for 48 hours subsequent to 
cleaning. 

 
B. If cleaning is done on very hot, sunny weather, the site elements should be 

shielded from excessive heat by hanging protective netting or tarpaulins around it. 
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C. Perform cleaning and rinsing of the masonry only during daylight hours. 
 
D. Confirm manufacturer’s literature for precautions and effects of products and 

procedures of adjacent material, components and especially vegetation. 
 
3.02 SEQUENCING AND SCHEDULING 
 

A. Preventative maintenance and repair activities should be scheduled during 
appropriate environmental conditions to avoid weather related failures. 

 
B. Submit a work schedule indicating the proposed timing and extent of the work. 
 
C. Coordinate the work schedule with that of other trades on site. 
 
D. Confirm manufacturer’s literature for precautions and effects of products and 

procedures of adjacent material, components and especially vegetation. 
 
3.03 PROTECTION 
 

A. Do not change the source of brands of materials during the course of work. 
 
B. All necessary precautions shall be taken to protect all parts of the site elements 

not being cleaned or repaired from the effects of the work, including excessive 
amounts of water that should not be allowed to pond in any area.  Also provide 
protection as required to damage to adjacent elements. 

 
C. Provide protection against the spread of dust, debris and water at or beyond the 

work area by suitable enclosure of sheeting and tarpaulins. 
 
D. Provide masking or covering on existing adjacent surfaces and permanent 

elements.  Secure coverings without the use of adhesive type or nails.  Impervious 
sheeting which produces condensation should not be used. 

 
E. Prevent the entry of dust, debris and water onto existing building and site 

elements not within the scope by sealing off all elements from adjacent work. 
 
F. Provide protection from water damage to surrounding work area contents as 

required. 
 
G. Protect all landscape and paved areas adjacent to or within maintenance work area.  

Set scaffolding and ladder legs on plant barriers within the lawn at the base of the 
monument. 
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H. Set scaffolding and ladder legs away from trees.  Pruning request should be 

directed towards the Owner and Owner’s representative. 
 
I. Test all drains prior to commencing monument restoration to assure that drains and 

systems are functioning properly prior to performing any cleaning operations.  
Notify owner and owner’s representative immediately of any drain systems that are 
found to be stopped or clocked   Contractor shall clean or repair drains.  Do not 
begin work of this Section until the drains are in working order. 

 
J. Provide a method to prevent solids such as stone or mortar residue from entering 

the drains and drain lines.  Contractor shall be responsible for cleaning out rains 
and drain lines that become blocked or filled with debris or any other solids 
because of work performed under this Contract. 

 
K. Scaffolding, ladders and work platforms, required for the execution of this work 

must be provided. These items cannot be attached to the building. 
 
3.04 DOCUMENTATION 
 

A. Photographic: 
 

1. The site elements should be documented with high-quality digital 
photographs using a digital SLR camera.  The pictures should be taken in 
JPEG at “best setting” and in RAW format.  Overall and detail pictures 
should be taken before treatment, during treatment, and after treatment.  
Overall and detail pictures should be taken after each significant task has 
been completed (i.e. repairing base, fabrication of parts, patination).   

 
2. Images should include a color scale and measuring stick and a legible sign 

detailing the project name with Town of Arlington, contract number and 
an indication of the status of the work (BT=before treatment, DT=during 
treatment, AT=After Treatment), and date. Upon completion of the 
project, a disk of images should be provided to the Owner along with the 
final written documentation.  The disk should be a Gold (archival) CD or 
DVD.  Each image should be named with the location of the image (i.e., 
proper left leg) and treatment status of the sculpture. 

 
B. Written: 
 

1. A detailed written report should be provided to the Owner which clearly 
describes all the materials and methods used in the treatment.  Inserting 
images into the text is expected when detailing complex procedures.   
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2. All submittals and approvals should be included in the written report as an 

Appendix. 
 

3. All MSDS sheets and technical leaflets for materials used on the project 
should be included in the written report as an Appendix. 

 
 

END OF SECTION 
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SECTION 23 00 50 
 

BASIC HVAC REQUIREMENTS 
 
PART 1 – GENERAL 
 
 
1.1 SUMMARY: 

 
A. The work of Division 23 is governed by the General and Supplementary 

Conditions of the Contract, and Sections of Division 1 of the Project Manual. 
 
B. Perform work and provide materials and equipment as shown on Drawings and as 

specified or referenced in this Section of the Specifications. Completely 
coordinate work of this Section with work of other trades and provide complete 
and fully functional systems installation. 

 
C. Give notices, file plans, obtain permits and licenses, pay fees and backcharges, 

and obtain necessary approvals from authorities that have jurisdiction as required 
to perform work in accordance with all legal requirements and with the Contract 
Documents. 

 
D. Section Includes: The work of this Section includes the basic requirements 

common to the HVAC Sections of Division 23, including: 
 
 

1. Definitions, 
 

2. Organization of submittals, 
 

3. Proposed substitutions, 
 

4. Core drilling, 
 

5. Cutting and Patching, 
 

6. Sleeves and penetrations, 
 

7. Coordination drawings, 
 

8. Valve tags, 
 

9. Equipment and piping identification, 
 

10. Record documents, 
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11. Systems start-ups, 
 

12. Access Panels, 
 

13. Fire Watch, 
 

14. Scaffolding, hoisting, rigging and staging, 
 

E. Related Sections: Related work specified in other Sections includes, but is not 
necessarily limited to: 

 
1. Section 01 73 29 – Cutting, Coring, and Patching:  Openings in masonry, 

concrete, tile, and other parts of structure, except drilling for hangers, 
providing holes and openings in metal decks, and core drilling. 

 
2. Section 01 52 13 - Temporary Facilities: Temporary heat, light, power, 

fire protection, and sanitary facilities for use during construction. 
 

3. Section 02 41 19 - Selective Demolition:  Removal and disposal of 
demolished mechanical and electrical piping and conduit systems and 
equipment. 

 
4. Section 02220 - Excavation and Backfilling:  Trench excavation, pipe 

bedding, and backfilling. 
 

5. Division 23 - HVAC 
 

6. Division 26 - Electrical. 
 
1.2 REFERENCES: 
 

A. American National Standards Institute (ANSI) 
 

1. ANSI A13.1 - Scheme for the Identification of piping systems. 
 

B. American Society for Testing and Materials (ASTM) 
 

1. ASTM E119 - Test Methods for Fire Tests of Building Construction and 
Materials. 

 
2. ASTM E814 - Test Method for Fire Tests of Through-Penetration Fire 

Stops. 
 

C. Construction Specifications Institute. (CSI) 
 

1. Manual of Practice 
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D. Underwriters Laboratories (UL) 
 

1. Fire Resistance Directory, Vol. I - Beams, Columns, Floors, Roofs, Walls, 
and Partitions. 

 
2. Fire Resistance Directory, Vol. II, Through Penetration Firestop Systems. 

 
3. ANSI/UL1479 - Fire Tests of Through Penetration Firestops. 

 
E. Sheet Metal and Air Conditioning Contractors National Association, Inc. 

(SMACNA). 
 

1. Fire, Smoke, and Radiation Damper Installation Guide for HVAC 
Systems.  

 
F. National Fire Protection Association 
 

1. No. 241-Safeguarding Construction, Alteration, and Demolition 
Operations. 

 
G. Code of Massachusetts Regulations (CMR) 

 
1. 248 CMR Massachusetts State Fuel Gas and Plumbing Code. 
 
2. 527 CMR Massachusetts Board of Fire Protection Regulations. 
 
3. 780 CMR Massachusetts State Building Code. 

 
H. International Code Council (ICC): 
 

1. International Building Code – IBC 2015.  
2. International Plumbing Code – IPC 2015. 
3. International Mechanical Code – IMC 2015. 
4. International Fire Prevention Code – IFPC 2015. 
5. International Energy Conservation Code – IECC 2018 

 
1.3 DEFINITIONS: 
 

A. General: Words and terminology used throughout the HVAC Sections of Division 
23 shall be understood in their common usage as defined in a common dictionary, 
and as further defined in the CSI Manual of Practice, the General and 
Supplemental Conditions of the Contract, Division 1 of the Project Manual, and 
the Sections of Division 23. 
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B. Specification Content: The HVAC Specification Sections in Division 23 may use 
certain conventions regarding the style of language and the intended meaning of 
certain terms, words, and phrases when used in particular situations or 
circumstances.  These conventions are explained as follows: 

 
1. Abbreviated Language:  Language used in Specifications and other 

Contract Documents maybe of the abbreviated style.  Words and meanings 
shall be interpreted as appropriate.  Words implied, but not stated shall be 
interpolated as the sense requires.  Singular words will be interpreted as 
plural and plural words interpreted as singular where applicable as the 
context of the Contract Documents indicates. 

 
2. Streamlined Language:  The Specifications generally use the imperative 

mood and streamlined language. Requirements expressed in the 
imperative mood shall be performed by the Contractor. At certain 
locations in the Text, subjective language is used for clarity to describe 
responsibilities that must be fulfilled indirectly by the Contractor or by 
others when so noted. 

 
A. The words "shall be" are implied where a colon (:) is used within a 

sentence or phrase. 
 

C. Indicated:  The term "indicated" refers to graphic representations, notes, or 
schedules on the Drawings, or other paragraphs or Schedules in the 
Specifications, and similar requirements in the Contract Documents.  Terms such 
as "shown," "noted," "scheduled," and "specified" are used to help the reader 
locate the reference.  Location is not limited. 

 
D. Directed:  Terms such as "directed," "requested," "authorized," "selected," 

"approved," "required," and "permitted" mean directed by the Engineers, 
requested by the Architect, and similar phrases. 

 
E. Approved: When used in conjunction with the Engineer’s action on the 

Contractor's submittals, applications, and requests, The term "approved," is 
limited to the Engineer’s duties and responsibilities as stated in the Conditions of 
the Contract. 

 
F. Furnish:  Furnish means purchase, delivery and storage at the Project Site for 

installation under other Sections or by the Owner. 
 
G. Install: Includes operations at the Project Site including the actual unpacking, 

preparation, assembly, erecting, placing, anchoring, supporting, connecting, 
applying, working to dimension, finishing, curing, protecting, cleaning, and 
similar operations required for a complete installation ready for the intended use. 

 
H. Provide: Provide means to furnish and install. 
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I. Project Site: Project Site is the space available to the Contractor for performing 

construction activities, either exclusively or in conjunction, with others 
performing other work as part of the Project.  The extent of the Project Site is 
shown on the Drawings and may or may not be identical with the description of 
the land on which the Project is to be built. 

 
J. Testing Agencies:  A testing agency is an independent entity engaged to perform 

specific inspections or tests, either at the Project Site or elsewhere, and to report 
on and, if required, to interpret results of those inspections or tests. 

 
K. Product Data:  Product data sheets include the manufacturers standard catalog 

information with illustrations, standard schedules, diagrams, performance charts, 
instructions, and brochures that illustrate physical appearance, size, weight, and 
other general characteristics of materials and equipment for some portion of the 
work. 

 
L. Shop Drawings:  Shop drawings are detailed drawings, diagrams, illustrations, 

and schedules specifically prepared by the installing contractor or supplier to 
illustrate some portion of the work. 

 
M. Fabrication Drawings: The installation shop drawings required by the work of the 

various Sections of the Project Manual, such as sheet metal and sprinkler shop 
drawings, and normally prepared by the installing sub-contractor. 

 
N. Coordination Drawings: The coordinated installation shop drawings normally 

prepared by the installing sub-contractors indicating multiple building systems 
and interdisciplinary work on a single set of coordinated documents. 

 
O. Piping: Includes all necessary piping system components, including pipe, fittings, 

couplings, gaskets, flanges, unions, valves, strainers, hangers, supports, 
attachments, insulation, and identification. 

 
P. Substitutions:  Substitutions include manufacturers not listed as acceptable within 

the specifications, or materials, products, systems, or equipment, which differ 
from the requirements of the Contract Documents. 

 
Q. Regulations: Regulations includes laws, ordinances, statutes, and lawful orders 

issued by authorities having jurisdiction, as well as rules, conventions, and 
agreements within the construction industry that control performance of the 
Work. 

 
R. NRTL: Nationally Recognized Testing Laboratory such as Underwriters 

Laboratory, Inc. or Factory Mutual Research Corporation. 
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S. Life Safety Systems:  Life Safety Systems include all fire protection systems, 
devices, and equipment used to detect fire, activate alarms, suppress or control 
fire and smoke, or any combination thereof. 

 
1.4 SUBMITTALS:  
 

A. General Requirements: Comply with pertinent Submittals, the Sections of 
Division 23 - HVAC, and the additional requirements of this Section. 

 
B. Materials List: Within 30 calendar days after the Contractor has received the 

Owner's Notice to proceed, submit a list of the proposed materials to be provided 
under the work of the HVAC Sections of Division 23. 

 
C. Organization of Submittals: Bind submittals into comprehensible packages with 

related product data sheets and shop drawings organized and identified by 
Specification Section and Article numbers and titles. Bind submittals into 
packages in order as specified in the Sections of Division 23. Identify submittal 
pages to indicate the specific equipment or fixture type the data sheet applies to 
by Article number and title.  Submittals, which are not properly bound and 
identified, may be returned without review. 

 
1. Indicate appropriate model numbers in manufacturers' brochures and cross 

out non-applicable information. 
 
2. Copies of faxed pages are unacceptable. 

 
3. Submit shop drawings for particular systems complete, simultaneously, 

and organized by system. 
 

D. Submittal Cover Sheet:  Provide a completed cover sheet with each submittal 
package indicating the information on the following sample page: 
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  SUBMITTAL COVER SHEET 
PROJECT: CONTRACTOR: 
SECTION NO.: ARTICLE NO.: 
DESCRIPTION: 
CONTRACT DRAWING REFERENCE NO.: 
EQUIPMENT IDENTIFICATION TAG NUMBER: 
SUBMISSION (CIRCLE ONE):  FIRST, SECOND, THIRD, FOURTH 
DATE: 
INFORMATION AND CHECKLIST REPLY COMMENTS 
1. Contractor’s Log #ID  
2. Name, address, and phone number of supplier.  
3. Are all specified or scheduled items included 

and exactly match scheduled/specified items? 
Yes No  

4. Is this item a substitution? Yes No  
5. Are deviations clearly identified? Yes No  
6. Does equipment fit space shown on 

construction documents, coordination 
drawings, and actual field conditions? 

Yes No  

7. Has support, erection, weights, and installation 
been coordinated with all trades? 

Yes No  

8. Does the proposed installation void warranties 
or violate UL or code requirements? 

Yes No  

9. Does this material/equipment add expense to 
any other trade or project costs? 

Yes No  

10. Does equipment require interface with other 
trades?  List sections and specifics requiring 
coordination? 

Yes No  

11 Is control interface coordinated? Yes No  
12 List electrical characteristics (V/Ph/A)  
  
  
 



Improvements to Arlington Town Hall Plaza  Weston & Sampson 
Town of Arlington, MA Bid Documents 
 July 29, 2020 
 

02/03/2018 23 00 50-8 

 
E. After approval of the proposed materials list, provide complete submittals as soon 

as possible and with adequate time for processing in order to not delay the project. 
 
F. Submit for review of all project specific electronic reproducible drawings, and 

one print of each drawing. If submitting hard copies, submit for review eight sets 
of detailed Shop Drawings and Product Data. Submittals for review shall include 
complete Specifications, including type of materials, electrical characteristics, 
capacities, performance and power requirements to determine compliance with 
Contract Documents.  All data submitted including wiring diagrams shall be 
complete for all equipment and shall apply only to this specific project. All 
extraneous material shall be deleted or marked out.  Items to be supplied shall be 
specifically indicated using a method that will be visible after photocopying. 

 
G. Contractor’s Review: Review, stamp and certify each submittal prior to 

submission to the Architect. The certification shall state that the data and details 
contained on each Shop Drawing, Product Data, layout drawing, catalog data and 
brochure has been reviewed and that it complies with the Contract Documents in 
all respects.  Shop Drawings, layout drawings, catalog data and brochures will not 
be reviewed and will be returned unchecked unless they are certified and all items 
specifically identified. 

 
H. Multiple submissions: It is intended that Submittal data be complete and accurate 

at the first submission. If the Submittal is returned marked “Resubmit” only one 
additional submission will be permitted. 

 
1. If the second submission is not acceptable, or if the submittal is not made 

within the specified time frame, the right of substitution and selection will 
be lost. At that time, the specified item shall be provided at no additional 
cost. 

 
I. Required Review Time:  A minimum period of ten working days, exclusive of 

transmittal time, will be required in the Engineer’s office each time Shop 
Drawings, Product Data, layout drawings, catalog data and brochures are 
submitted or resubmitted for review.  A minimum period of fifteen working days 
exclusive of transmittal time will be required for reviewing substitute materials or 
manufacturer.  The required review time, including multiple submission, shall be 
considered when scheduling the work. 

 
J. Submit Shop Drawings and Product Data sheets in a timely manner sufficiently in 

advance to give ample time for reviewing, correcting, resubmitting and re-
reviewing if necessary. No claim for delay will be granted for failure to comply 
with this requirement. 

 
K. Equipment shall be of proper size for its allotted space. Equipment may be 

disassembled as required, where it does not invalidate the manufacturer’s 
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warranty, so that it can be installed through available window door, or louver 
openings. 

 
L. Schedule of Shutdowns:  After the project construction schedule is developed, 

submit the following information to the Owner for all required shutdowns of 
existing systems. 

 
1. Date of proposed shutdown. 

 
2. List of systems to be affected. 
 
3. List of areas affected by the shutdown. 

 
4. Description of work to be performed. 

 
5. Estimated length of the shutdown. 

 
M. Piping Systems Schedule: Prepare and submit a schedule of HVAC piping 

systems to indicate the piping material, joints, and fittings to be used with each 
system. 

 
N. Insulation Schedule: Prepare and submit a schedule to indicate insulation types 

and thicknesses to be used on each HVAC piping system. 
 

O. Shop Drawings: Submit product data sheets and shop drawings as specified 
within the HVAC Sections of Division 23. 

 
P. Record Drawings:  Prepare record drawings in accordance with the provisions of 

Division 1 governing - Project Record Documents and the additional requirements 
of this Section. 

 
Q. Valve Tag Charts: Prepare and submit valve tag charts as specified in this Section. 

 
R. Operation and Maintenance Manuals:  Prepare and submit copies of the Operation 

and Maintenance Manuals as specified in the appropriate Section of Division 1 
governing - Contract Close-out the additional requirements of this Section. 

 
S. Training Seminar Confirmation: Prior to the final completion of the project, 

submit copies of the training seminar sign in sheets and a letter to the Owner 
containing the names of training seminar participants, including instructor’s 
names, the name of the firms represented and the dates of the instruction 
seminars. 

 
T. Engineer’s Action: Except for items submitted solely for record purposes or 

information, the Engineer will review each submittal for general compliance with 
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the Contract Documents, as defined in the General Conditions, and return the 
submittal with comments. 

 
U. Action Stamp:  The Engineer will attach a Submittal Review sheet to each 

submittal package to indicate the status of the submission and the action taken, as 
follows: 

 
1. Furnish as Submitted: Submission is generally in compliance with the 

intent of the contract documents and fabrication may be undertaken. 
 
2. Furnish as Noted: Submission is generally in compliance with the contract 

documents and fabrication may be undertaken with the corrections noted.  
 

3. Revise and Resubmit: Submission is not in compliance with the contract 
documents and requires substantial corrections.  Fabrication work may not 
be undertaken. 

 
4. Rejected: Submission is not in compliance with the contract documents. 

Resubmit as specified. 
 

5. Submit Specified Item: Second submission is not in compliance with the 
contract documents.  Submit specified item without deviation. 

 
6. Reviewed for Comment Only: Engineer is not responsible for the approval 

of the submittal. 
 
1.5 QUALITY ASSURANCE: 
 

A. Qualifications: Use adequate numbers of skilled, licensed workers who are 
thoroughly trained and experienced and who are completely familiar with the 
specified requirements and the methods needed for proper performance of the 
work of this Section. 

 
B. Standard of Quality:  The manufacturers names specified first or scheduled on the 

drawings are used for the design and to establish the standards of function, 
dimension, space requirements, appearance, and quality upon which the Contract 
is based.  Acceptable manufacturers’ names are listed to provide competitive bids 
with the specified or scheduled manufacturer. 

 
1. Acceptable Manufacturers:  The inclusion of a manufacturer’s name 

within the list of acceptable manufacturers does not necessarily mean that 
the manufacturer’s standard product is equal to the specified or scheduled 
product without some required modification.  The submitted product shall 
be equal in terms of quality, durability, appearance, space requirements, 
weight, strength, and design to the product required by the Contract 
Documents. 
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C. Contractor’s Review:  It is solely the Contractor's responsibility to verify that the 

products of acceptable manufacturers and proposed substitutes meet or exceed the 
performance of the specified or scheduled product.  To be considered acceptable, 
products must comply with the following for the full possible performance range: 

 
1. Horsepower:  Equal or less. 
2. Efficiency:  Equal or greater. 
3. Capacities:  Equal or greater. 
4. Space/Clearances:  Equal or greater. 
5. Storage and Recovery:  Equal or greater. 
6. Warranty:  Equal or better. 
7. Weight:  Equal or less. 
8. Noise: Equal or quieter. 
 

D. Substitutions:  Substitutions include manufacturers not listed as acceptable within 
the specifications, or products, systems and methods, which differ from the 
specified systems. 

 
1. Comply with the provisions of the Instructions to Bidders and pertinent 

sections in Division 1. Submit list of proposed substitutes for review and 
approval in compliance with the Instructions to Bidders, AIA Document 
A701. 

 
2. By the submission of a proposed substitution, the Contractor represents 

that he has reviewed the proposed substitution and certifies that: 
 

A. The proposed substitution does not affect dimensions shown on 
drawings. 

 
B. Changes to the building design, including A/E design and review 

time at a rate of 2.6 x DPE, detailing and construction costs caused 
by the requested substitution will be included in the bid price with 
no additional cost to the Owner. 

 
C. The proposed substitution will have no adverse affect on other 

trades, the construction schedule, or specified warranty 
requirements. 

 
D. Maintenance and service parts are available locally. 

 
E. All costs associated with or caused by the use of the proposed 

substitute will be covered by the Contractor. 
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E. Codes and Regulations: 
 

1. In addition to complying with the specified requirements, comply with 
pertinent regulations of governmental agencies and authorities that have 
jurisdiction. 

 
2. In case of conflict between or among specified requirements and pertinent 

regulations, the more stringent requirement will govern. 
 

F. Qualifications for Welding and Brazing Work: 
 

1. Qualify welding processes and welding operators in accordance with 
AWS Standard Qualification Procedure." 

 
2. Provide certification that welders to be employed in work have 

satisfactorily passed AWS qualification tests. 
 

A. If recertification of welders is required, retesting will be 
Contractor's responsibility. 

 
1.6 DELIVERY, STORAGE, AND HANDLING: 
 

A. Protection:  Use all means necessary to protect materials of the Mechanical 
Sections before, during and after installation and to protect installed work and 
materials of all trades and Sections. 

 
B. Replacements:  In the event of damage, immediately make all repairs and 

replacement necessary to the approval of the Engineer at no change in Contract 
Sum. 

 
1.7 PROJECT CONDITIONS: 
 

A. Comply with Article 2 of the Instructions to Bidders, AIA Document A701, 
including the Appendix.  Visit the site prior to submission of bids and examine 
existing conditions to be familiar with the related implications to the Work of the 
HVAC Sections. 

 
1. Questions regarding the Bidding Documents: Submit questions and 

requests for clarifications in compliance with the Instructions to Bidders. 
 

B. Contract Documents:  The Contract Drawings are diagrammatic and do not show 
every fitting and component and shall be used in conjunction with the specified 
requirements to provide complete and fully functional systems for the intended 
use.  The drawings and specifications are complimentary, and the requirements 
indicated on both establish the requirements of the Contract. 
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1. The Contract Drawings indicate the general locations of equipment and 
distribution systems throughout the project. The actual installation 
locations shall be coordinated by the contractor on site based on actual 
field measurements performed by the contractor. 

 
C. Document Review: Review the complete set of Contract Documents and be 

familiar with the space requirements and work of other Sections.  Thoroughly 
review building sections, architectural details, space availability phasing 
requirements and mechanical drawings for a complete understanding of the scope 
and coordination requirements of the HVAC Sections. 

 
D. Scheduled Equipment: Standard manufacturers model numbers scheduled on the 

drawings shall be modified as specified in the descriptive specification for the 
scheduled equipment. The drawings generally define quantities, and the 
specifications further define equipment quality and system components, which 
may not be included in the standard model number. 

 
E. Pipe sizing notations: Pipe sizing notations run along the pipe from the larger 

sizes to the smaller size. Sections of pipe, which are not specifically identified 
with a pipe size, are the continuation of the previous larger pipe size indication.  
Pipe sizes change only where indicated by a notation change. 

 
F. Existing Conditions:  The existing conditions indicated on the contract drawings 

are taken primarily from existing record drawings provided by the Owner and do 
not necessarily indicate actual as-built conditions.  Preparation work of the 
mechanical and electrical sections includes the verification of existing conditions 
before the start of related installation work. 

 
 

1.8 WARRANTY: 
 

A. Upon completion of the Work and as a condition of its acceptance and final 
payment, deliver to the Architect five (5) copies of a written Warranty agreeing to 
replace the work of Division 23, which fails due to defective materials or 
workmanship within one year after Date of Substantial Completion as that date is 
determined in accordance with the General Conditions.  All refrigeration 
compressors shall have the manufacturer’s extended warranty for a total of five 
(5) years. 

 
B. Failure due to defective materials or workmanship is deemed to include, but is not 

to be limited to: 
 

1. Failures in operating component or components. 
 

2. Leakage from piping system. 
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3. Code violations. 
 

C. Obtain written equipment and material warranties offered in manufacturer's 
published data without exclusion or limitation, in Owner's name. 

 
D. Replace material and equipment that require excessive service during warranty 

period as defined and as directed by Architect. 
 

E. Warranty shall include 24-hour service of complete system during warranty 
period at no cost to Owner.  Choice of service organization shall be subject to 
Owner's approval. 

 
F. Include copy of warranty in the Operation and Maintenance Manuals. 

 
G. At end of warranty period, transfer manufacturer's equipment and material 

warranties still in force to Owner. 
 

H. This Article shall not be interpreted to limit Owner's rights under applicable codes 
and laws and under this Contract. 

 
1.9 MANUALS AND INSTRUCTIONS: 
 

A. Comply with pertinent provisions of the appropriate Section in Division 1 
regarding - Contract Closeout. 

 
B. Operation and Maintenance Manuals:  Bind Manuals in hardcover, three-ring 

binders, and provide identified dividers with tabs.  Indicate appropriate model 
numbers in manufacturers' brochures and cross out non-applicable information.  
Review the Manuals with the Owner's maintenance personnel and add additional 
maintenance data sheets and information as directed by the Owner's 
Representatives.  Copies of faxed pages are unacceptable. 

 
1. Obtain at time of purchase of equipment, three copies of operation, 

lubrication and maintenance manuals for all items.  Assemble literature in 
coordinated manuals with additional information describing combined 
operation of field-assembled units, including as-built wiring diagrams.  
Manual shall contain names and addresses of manufacturers and local 
representatives who stock or furnish repair parts for items or equipment. 

 
2. Provide directions for and sequences of operation for HVAC systems of 

Division 23.  Sequence shall list valves, switches, and other devices used 
to start, stop and control systems.  

 
3. Lubrication instructions detailing type of lubricant, amount, and intervals 

recommended by manufacturer for each item of equipment.  Include 
additional instructions necessary for implementation of first-class 
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lubrication program.  Include approved summary of lubrication 
instructions in chart form, where appropriate. 

 
C. Furnish three (3) copies of manuals to Architect for approval and distribution to 

Owner.  Deliver manuals no less than 30 days prior to acceptance of equipment to 
permit Owner's personnel to become familiar with equipment and operation prior 
to acceptance. 

 
D. Organization of Manuals: Divide manuals with identified tabs to match the 

mechanical and electrical specification sections numbers and titles.  Separate 
product information within each section by the Article numbers and titles as listed 
in Part 2 of each specification section.  Provide a clear see-through plastic holder 
on the edge of the binder with a typed card indicating the Project name, the 
Engineer’s name, the Installer’s name and the Volume number (e.g., Vol. No. 1 of 
2). 

 
E. Manuals shall include the following materials and information for all specified 

materials and equipment: 
 

1. Table of contents. 
 

2. Emergency instructions with 24-hour phone number to contact a 
responsible individual for each Section of Work. 

 
3. Subcontractor's warranties. 

 
4. Name and telephone number of local representative and supplier. 

 
5. Manufacturers' maintenance procedures. 

 
6. Exploded drawings and parts lists. 

 
7. Troubleshooting checklists with potential problems and possible causes. 

 
8. Schematic wiring diagrams. 

 
9. Record drawings. 

 
10. Valve tag charts. 

 
11. Equipment warranties and guaranties. 

 
12. Sequence of Operations and Systems Descriptions. 

 
13. Additional requirements specified in other sections. 
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F. Maintenance Information:  Systems which require preventive maintenance to 
maintain efficient operation shall be furnished with complete necessary 
maintenance information.  Required routine maintenance actions, as specified by 
the manufacturer, shall be stated clearly and incorporated on a readily accessible 
label on the equipment.  Such label may be limited to identifying, by title or 
publication number, the operation and maintenance manual for that particular 
model and type of product. 

 
G. Instruction Seminars:  Perform systems instruction seminars and walk-through 

with the Owner's designated representatives after preparation, review and 
approval of the Operation and Maintenance manuals by the Architect and Owner. 

 
 

1. Record the names and firms represented of all training seminar 
participants, including all instructors and manufacturers representatives on 
a seminar sign in sheet. 

 
2. During the instruction period the Operation and Maintenance Manual shall 

be used and explained. 
 

H. As a minimum training sessions shall consist of the following: 
 

1. General project information and review shall be by the General Foreman 
or Superintendent of the Trade. 

 
2. Specific system and equipment training shall be by a Factory Trained 

Representative. 
 

3. Provide a complete review of the project and systems including, but not 
limited to, the following: 

 
A. In a classroom environment mount the drawings on an easel or 

equivalent and review each Record Drawing (can use typicals). 
 

B. Note equipment layouts, locations and control points. 
 

C. Review each system. 
 

D. Review system design operation and philosophy. 
 

E. Review alarms and necessary responses. 
 

F. Review areas served by various equipment and systems. 
 

G. Identify color codes used. 
 



Improvements to Arlington Town Hall Plaza  Weston & Sampson 
Town of Arlington, MA Bid Documents 
 July 29, 2020 
 

02/03/2018 23 00 50-17 

H. Review features and special functions. 
 

I. Review maintenance requirements. 
 

J. Review operation and maintenance manuals. 
 

K. Respond to questions. Record questions and answers. 
 

4. After classroom training, walk the entire project, review each equipment 
room and typical locations.  Explain equipment and proper operation. 

 
1.10 RECORD DOCUMENTS: 
 

A. Prepare record documents for the work of Division 23 as specified in Division 1 
for Project Record Documents.  The record drawings shall accurately indicate all 
valve locations and shall clearly show the assigned valve tag number.  Record 
drawings shall include: 

 
1. Piping and equipment location changes from the Contract Documents. 
 
2. Updated schedules to indicate the scheduled characteristics of the actual 

installed equipment. 
 

3. Valve locations and valve tag numbers. 
 

4. Equipment identification numbers coordinated with the Owner's Facility 
Management Program. 

 
5. Locations of seismic restraints. 
 

B. Record drawings include ductwork, sprinkler and fabrication drawings required 
for all other systems and coordination drawings prepared under the work of this 
contract.  Provide polyester mylar reproducible drawings and electronic 
AutoCAD or Revit files of both the contract drawings and additional 
fabrication/coordination drawings that indicate mechanical and electrical systems.  
All electronic files shall be fully bound and submitted on CD format. 

 
1.11 ELECTRONIC DRAWING FILES: 
 

A. Electronic drawing files of floor plans and schedules on AutoCAD, Revit, or DXF 
format will be made available by the engineer for the contractor’s use to prepare 
fabrication, coordination or record drawings.  After the contractor requests the 
electronic files, a waiver will be provided for the contractor to sign and return to 
Weston & Sampson, Inc.  A service charge of one hundred dollars ($100.00) per 
disc will be charged to cover the cost of the engineer’s time and materials.  After 
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Weston & Sampson, Inc. receives the signed waiver the electronic drawing files 
will be forwarded to the contractor. 

 
1.12 HVAC/ELECTRICAL SCOPE DELINIATIONS 
 

A. Unless otherwise called out in the plans and specifications, HVAC/Electrical 
coordination shall be: 

 
1. Motors. Division 23 - HVAC shall provide motors for all HVAC 

equipment and shall be provided by the specific equipment manufacturer. 
All motors provided by Division 23 - HVAC shall conform to the 
requirements of Section 23 05 13 Common Motor Requirements for 
HVAC Equipment. Motors for Division 23 shall be Premium Efficiency. 

 
2. Motor Starters not located in a Motor Control Center (MCC). Division 23- 

HVAC shall provide motor starters for all HVAC equipment that is not 
controlled by a Motor Starter located in an MCC or by a VFD. Whenever 
possible Motor Starters shall be factory mounted and wired. For Motor 
Controllers that are remotely located, Division 26 shall wire the motor to 
the Motor Starter. All Motor Starters provided by Division 23 – HVAC 
shall conform to the requirements of Section 26 29 13 - Manual and 
Magnetic Motor Controllers 

 
3. Motor Starters and Variable Frequency Drives (VFDs) located in MCCs. 

Division 26 shall provide all Motor Starters and VFDs that are located in 
an MCC. 

  
4. Variable Frequency Drives (VFDs) not located in an MCC. Division 23- 

HVAC shall provide VFDs for motors as called out in the HVAC 
schedules.  Whenever possible VFDs shall be factory mounted and wired. 
For motors that are remotely located, Division 26 shall wire the motor to 
the VFD. All VFDs provided by Division 23 – HVAC shall conform to the 
requirements of Section 26 29 23 - Variable Frequency Motor Controllers 

 
PART 2 -  PRODUCTS 
 
2.1 VALVE TAGS:  
 

A. Upon completion of piping installation work provide valve tags on all valves 
installed under the work of the HVAC Sections.  Valve tags shall be at least 1-1/2 
inch diameter brass or engraved plastic with 1/4 inch high lettering for service 
designation over 1/2 inch high consecutively numbered valve identification.  
Engraved valve tags shall be color coded as specified for piping identification.  
Coordinate valve tag numbers with the Owner's facility management program.  
Provide service designation prefix as scheduled: 
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1. Systems:       Prefix: 
 

A. Heating Hot Water Supply    HWS 
B. Heating Hot Water Return    HWR 
C. Pumped Condensate     PD 
D. Cold Water      CWS 

\ 
B. Identify Non-Potable water outlets with permanently attached yellow color-coded 

marker or 4-inch high triangle tag reading:  Water Unsafe. 
 
2.2 PRESSURE VESSELS: 
 

A. Pressure vessels including provided under Division 23 shall be ASME rated 
construction.  

 
2.3 ACCESS PANELS: 
 

A. Furnish access panels for all concealed equipment installed under Division 23 that 
require accessibility for the proper operation and maintenance of the system and 
as required by code. Access doors and panels shall be cold rolled steel with 
continuous piano hinge and prime coat of rust inhibitive paint. 

 
B. Sizes shall be sufficient for the access and removal of filters, etc.  Access panels 

shall be no less than 12-inches by 12-inches except for valves installed within 12-
inches of the door may be 8-inches by 8-inches.   

 
C. Acceptable Manufacturers:  

Larsen’s Manufacturing Co. 
Milcor 
Karp Associates, Inc.  
 
1. Flush installation in drywall. Larsen L-DWR.  
 
2. Flush installation in drywall surfaces, utilizing a concealed type frame. 

Larsen L-DWC  
 
3. Large access openings in drywall ceilings and walls. Larsen L-LCP  
 
4. For use in plaster surfaces, concealed frame with optional plaster ground. 

Larsen L-PSW.  
 
5. Recessed door pan with metal lath for plaster surfaces. Larsen L-APC  
 
6. Recessed 5/8" door pan for acoustical tile. Larsen L-CPA  
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7. Fire-rated security access panels: Larsen L-DPFB  
 
8. Exterior applications. Larsen L-XT  
 
9. Multi-purpose access panel for use in plaster or drywall: Larsen L –

MPG/L-MPSS  
 
10. Wet Areas:  Stainless Steel with No. 4 finish. 

 
PART 3 -  EXECUTION 
 
3.1 EXAMINATION: 
 

A. Inspect site conditions before starting preparatory work and verify that actual 
conditions are known and acceptable before starting work.  Be familiar with the 
work of other sections, separate contractors, and the Owner. 

 
B. Inspect areas where piping, conduit, ductwork, fixtures and equipment will be 

installed and verify adequate space is available for access, service and removal of 
equipment.  Coordinate with the Work of other Sections. 

 
3.2 PREPARATION: 
 

A. Perform coordination with the work of other Sections and prepare composite 
coordination drawings as specified in this Section before starting installation work 
of Division 23. 

 
3.3 LIFE SAFETY SYSTEMS SHUTDOWNS: 
 

A. Maintain the existing Life Safety Systems in operation during construction and 
obtain impairment permits from the local Authorities Having Jurisdiction for all 
Life Safety Systems affected by the work of Division 23. 

 
B. Safeguarding Construction:  Provide fire watch, portable extinguishers, and safety 

procedures in compliance with 527 CMR 39.00, 780 CMR 3305 and NFPA 241. 
 
 
3.4 CORE DRILLING: 
 

A. Do not core new concrete structure without written approval from the Engineer. 
 
B. Perform all core drilling required for the proper installation of the work of 

Division 23. Locate all required openings and prior to coring coordinate the 
opening with the other Trades and obtain approval from the Engineer. 
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C. Thoroughly investigate the existing conditions in the vicinity of the required 
opening prior to cutting.  Take care so as not to disturb the existing building 
systems.  Damage to existing conditions incurred during core drilling shall be 
corrected to the Owners satisfaction with no additional expense to the Owner. 

 
3.5 CUTTING AND PATCHING: 
 

A. Cutting and patching shall be performed under other Sections.  Locate all other 
than cored openings required for the installation of the mechanical piping 
systems.  Coordinate the opening with the work of the other trades so as not to 
interfere with the work of other Sections.  Thoroughly investigate the existing 
conditions in the vicinity of the required openings as much as possible. 

 
B. Patching of the existing walls around openings shall be performed by the 

respective trade responsible for the finish material in which the opening is made. 
 
 
3.6 GENERAL INSTALLATION REQUIREMENTS 
 

A. General:  Coordinate with the work of other trades before starting installation. 
Install materials and equipment in accordance with the Manufacturers latest 
printed installation instructions and the product NRTL listing requirements.  

 
1. Install piping straight, plumb and form right angles on parallel lines with 

building walls.  Locate groups of pipes parallel to each other.  Provide 
sufficient spacing for insulation and valve access. 

 
2. Install systems as high as possible to maximize ceiling heights. 

 
3. Pipe shall be free from scale and dirt.  Protect open ended pipe ends to 

prevent debris from entering.  All piping shall be reamed free of burrs. 
 

4. Locate valves for easy access and operation.  Install valve stems above the 
horizontal. 

 
5. Piping connections to coils and equipment shall be made with off-sets 

provided with isolation valves, unions of flanges arranged so that 
equipment can be serviced or removed without dismantling. 

 
6. Provide for expansion and contraction in all piping systems to prevent 

undue strains on piping or equipments.  Provide double off-sets at risers to 
take up expansion. 

 
7. Install equipment with care to minimize damage to shop applied finishes.  

Replace or repair damaged components or finishes incurred during 
shipping and installation to the Owners satisfaction. 
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8. Thoroughly clean items before installation. Cap pipe openings to exclude 

dirt until fixtures are installed and final connections have been made. 
 

9. Cut pipe accurately and work into place without springing or forcing, and 
properly clearing windows, doors, and other openings. 

 
10. Show no tool marks or threads on exposed plated, polished, or enameled 

connections from fixtures.  Tape all finished surfaces to prevent damage 
during construction. 

 
11. Make changes in directions with fittings, make changes in main sizes with 

eccentric reducing fittings.  Install water supply and return piping with 
straight side of eccentric fittings at top of the pipe. 

 
12. Run piping concealed above ceilings and within furred spaces.  Take 

special care to locate stacks and risers within pipe chases as indicated on 
the Architectural Drawings.  Obtain approval from the Architect for piping 
locations which require furrings not indicated on the Contract Drawings. 

 
13. Install equipment and components to minimize noise and vibration 

transmission to the structure. Provide vibration isolators and flexible 
connectors for all vibrating equipment.   

 
14. Provide sufficient swing joints, ball joints, expansion loops, and devices 

necessary for a flexible piping system. 
 

15. Support piping independently at pumps, coils, tanks and similar locations, 
so that weight of piping will not be supported by the equipment. 

 
16. Pipe the drains from pump glands, drip pans, relief valves, air vents and 

similar locations, to spill through an air gap into a floor drain. 
 

17. Securely bolt all equipment, isolators, hangers, and similar items in place. 
 

18. Provide complete dielectric isolation between ferrous and non-ferrous 
metals. 

 
19. Do not install plastic piping systems when the ambient temperature is 

below 60 degrees F. 
 

20. Provide Armstrong Armaflex 2000 white insulation on pipe hangers, duct 
hangers, duct flanges, the edge of ductwork, and to the sharp edges of 
mechanical systems when located below 6'-8" above the floor. 
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21. Insulating Clamps:  Provide IPS Corp. Strap-Tite insulating clamps on 
uninsulated copper piping installed through metal stud perforations. 

 
B. Equipment Access for Maintenance and Removal:   
 

1. Install piping, equipment and accessories to permit access for maintenance 
as specified by the equipment manufacturer. Provide adequate clearance to 
disconnect equipment for removal. Locate valves and unions so additional 
piping removal is not necessary to remove equipment.  Coordinate piping 
and equipment locations with all trades to ensure adequate clearance is 
maintained for equipment maintenance and removal. 

 
2. Relocate items as necessary to provide access for maintenance and 

removal without additional cost to the Owner. 
 
3.7 FIRE WATCH: 
 

A. Provide a fire watch as required by Section 01500 when performing work, which 
may cause a fire, such as welding or torch cutting work. 

 
3.8 RECORD DOCUMENTS: 
 

A. Project Progress and Record Drawings:  Comply with the appropriate Section of 
Division 1 governing Project Record Documents and the additional requirements 
of this Section. 

 
1. Maintain a daily record of the project construction progress by coloring 

the work completed on the white prints furnished by the Owner at the 
commencement of the work. 

 
2. Modify the equipment schedules to reflect data consistent with that of the 

installed equipment.  Clearly show all changes to the work as a result of 
addenda, change orders, clarifications, instructions issued by the Architect 
or conditions encountered in the field.  Accurately indicate the location, 
size, type and elevation of new work and their relationship to existing 
work.  Provide dimensions from permanent site improvements or column 
centerlines. 

 
3. The marked up and colored in prints will be used as a guide for 

determining the progress of the work installed.  They shall be inspected 
weekly and shall be corrected immediately if found inaccurate or 
incomplete.  Requisitions for Payment will not be approved until the 
Drawings are accurate and up-to-date. 
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B. At the completion of the work submit one set of the marked up prints for review 
and acceptance.  After acceptance, these marked up record prints shall be used to 
prepare the Owner’s final Record Drawings. 

 
C. Maintain the established layering, color and pen thickness scheme on modified 

electronic drawing files. 
 

D. Make all modifications on the AutoCAD or Revit files indicated on the approved 
marked up set of Record Drawings. Remove all superseded data to show the 
completed installation. 

 
E. The final approved AutoCAD or Revit Record Drawing files shall become the 

property of the Owner. 
 

F. Deliver the completed Record Documents properly titled and dated to the 
Architect.  These Record Documents shall become the property of the Owner. 

 
3.9 SYSTEM START-UPS AND INSTRUCTIONS: 
 

A. Start-Ups: Perform system and equipment start-ups in accordance with the 
manufacturers' printed start-up instructions in the presence of the manufacturers' 
representatives. 

 
1. Perform initial systems start up for all Life Safety Systems with the 

manufacturers’ representatives and provide complete integrated systems 
testing and verification as detailed in the Fire Protection Narrative before 
notifying the approving Authorities having Jurisdiction. Make all 
necessary adjustments, corrections and changes and retest the systems 
with the manufacturers’ representatives present during the final testing and 
preliminary acceptance tests. 

 
2. After the successful completion of all preliminary Life Safety Systems 

acceptance tests notify the approving Authorities having Jurisdiction. 
 

3. Perform the final Life Safety Systems acceptance tests as detailed in the 
Fire Protection Narrative with the Manufacturers’ Representatives, 
Authorities having Jurisdiction and Owner’s Maintenance and Facility 
staff in attendance. 

 
3.10 COMMISSIONING REQUIRMENTS 
 

A. Systems furnished, installed and/or provided by Division 23 will be 
commissioned in accordance with IECC 2015 as modified by 780 CMR 13. 
 

B. Contractor shall provide the services of the Testing and Balancing subcontractor, 
the Building Controls subcontractor, Equipment Manufacturers’ representatives, 
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and his own personnel as required to operate, adjust, and calibrate equipment and 
systems and assist the Commissioning Agent in performing the services as 
specified in Section 23 80 00 Commissioning of HVAC.  

 
3.11 CONSTRUCTION CERTIFICATIONS AND AFFIDAVITS: 
 

A. Engineer’s Responsibility: During construction the Engineer is responsible for the 
following services as defined by the Massachusetts State Building Code, 780 
CMR Section 116.2.2: 

 
1. Review, for conformance to the design concept, shop drawings, samples 

and other submittals, which are submitted by the contractor in accordance 
with the requirements of the construction documents. 

 
2. Review and approval of the quality control procedures for all code-

required controlled materials. 
 

3. Be present at intervals appropriate to the stage of construction to become, 
generally familiar with the progress and quality of the work and to 
determine, in general, if the work is being performed in a manner 
consistent with the construction documents. 

 
B. Contractor’s Responsibility: The Contractor is solely responsible for the 

completion of the work on schedule and in compliance with the Contract 
Documents and the applicable codes; and for scheduling sufficient time for all 
required testing and submissions and approvals.  

 
1. Construction Affidavits: If upon the completion of the construction, the 

Building Official requires Affidavits from a Professional Engineer stating 
that the Contractor’s work is in accordance with the approved construction 
documents and with applicable local, state and federal statues and 
regulations as required by 780 CMR 116.3, the Contractor shall retain the 
services of a qualified Registered Professional Engineer to be on site 
during construction. 

 
2. Submission Schedule: Allow sufficient time for the initial submission; 

Architect/Engineer review; resubmission; and final review and approval of 
all documents required for acceptance of the request for a Certificate of 
Occupancy in accordance with 780 CMR 903.4. 

 
3. Testing Schedule: Allow sufficient time for the initial testing, adjustments, 

and final functional operational testing of all fire protection systems as 
outlined in the Fire Protection Narrative. 

 
C. Construction Certifications: After the Contractor submits signed Certifications of 

Compliance as required by the Massachusetts State Building Code, 780 CMR, 
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Section 116.3, and complies with the requirements of 780 CMR 903.4, the 
responsible engineers will provide written certifications to confirm that to the best 
of the engineer’s knowledge, information, and belief, the finished work is in 
compliance with the approved drawings issued for permit.  

 
1. Prior to submission of the final signed Certifications of Compliance, the 

Contractor shall submit written responses to all punch list items submitted 
by the design team. 

 
2. The engineer will not submit certifications until all required certifications 

of testing, compliance and completion of punch list items have been 
submitted to the engineer. 

 
END OF SECTION 
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 SECTION 23 05 13 
 

COMMON MOTOR REQUIREMENTS FOR HVAC EQUIPMENT 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS: 

A. Drawings and general provisions of the Contract, including General and Supplementary 
Conditions and Division 01 Specification Sections, apply to this Section. 

1.2 SUMMARY: 

A. Section includes general requirements for single-phase and polyphase, general-purpose, 
horizontal, small and medium, squirrel-cage induction motors for use on ac power 
systems up to 600 V and installed at equipment manufacturer's factory or shipped 
separately by equipment manufacturer for field installation. 

1.3 COORDINATION: 

A. Coordinate features of motors, installed units, and accessory devices to be compatible 
with the following: 

1. Motor controllers. 
2. Torque, speed, and horsepower requirements of the load. 
3. Ratings and characteristics of supply circuit and required control sequence. 
4. Ambient and environmental conditions of installation location. 

PART 2 - PRODUCTS 

2.1 GENERAL MOTOR REQUIREMENTS: 

A. Comply with NEMA MG 1 unless otherwise indicated. 

B. Comply with IEEE 841 for severe-duty motors. 

2.2 MOTOR CHARACTERISTICS: 

A. Duty: Continuous duty at ambient temperature of 40 deg. C and at altitude of 3300 feet 
above sea level. 
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B. Capacity and Torque Characteristics: Sufficient to start, accelerate, and operate 
connected loads at designated speeds, at installed altitude and environment, with 
indicated operating sequence, and without exceeding nameplate ratings or considering 
service factor. 

2.3 POLYPHASE MOTORS: 

A. Description: NEMA MG 1, Design B, medium induction motor. 

B. Efficiency: Energy efficient, as defined in NEMA MG 1. 

C. Service Factor: 1.15. 

D. Multispeed Motors: Variable torque. 

1. For motors with 2:1 speed ratio, consequent pole, single winding. 
2. For motors with other than 2:1 speed ratio, separate winding for each speed. 

E. Multispeed Motors: Separate winding for each speed. 

F. Rotor: Random-wound, squirrel cage. 

G. Bearings: Regreasable, shielded, antifriction ball bearings suitable for radial and thrust 
loading. 

H. Temperature Rise: Match insulation rating. 

I. Insulation: Class F. 

J. Code Letter Designation: 

1. Motors 15 HP and Larger: NEMA starting Code F or Code G. 
2. Motors Smaller than 15 HP: Manufacturer's standard starting characteristic. 

K. Enclosure Material: Cast iron for motor frame sizes 324T and larger; rolled steel for 
motor frame sizes smaller than 324T. 

2.4 POLYPHASE MOTORS WITH ADDITIONAL REQUIREMENTS: 

A. Motors Used with Reduced-Voltage and Multispeed Controllers: Match wiring 
connection requirements for controller with required motor leads. Provide terminals in 
motor terminal box, suited to control method. 

B. Motors Used with Variable Frequency Controllers: Ratings, characteristics, and features 
coordinated with and approved by controller manufacturer. 
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1. Windings: Copper magnet wire with moisture-resistant insulation varnish, 
designed and tested to resist transient spikes, high frequencies, and short time rise 
pulses produced by pulse-width modulated inverters. 

2. Energy- and Premium-Efficient Motors: Class B temperature rise; Class F 
insulation. 

3. Inverter-Duty Motors: Class F temperature rise; Class H insulation. 
4. Thermal Protection: Comply with NEMA MG 1 requirements for thermally 

protected motors. 

C. Severe-Duty Motors: Comply with IEEE 841, with 1.15 minimum service factor. 

2.5 SINGLE-PHASE MOTORS: 

A. Motors larger than 1/20 hp shall be one of the following, to suit starting torque and 
requirements of specific motor application: 

1. Permanent-split capacitor. 
2. Split phase. 
3. Capacitor start, inductor run. 
4. Capacitor start, capacitor run. 

B. Multispeed Motors: Variable-torque, permanent-split-capacitor type. 

C. Bearings: Prelubricated, antifriction ball bearings or sleeve bearings suitable for radial 
and thrust loading. 

D. Motors 1/20 HP and Smaller: Shaded-pole type. 

E. Thermal Protection: Internal protection to automatically open power supply circuit to 
motor when winding temperature exceeds a safe value calibrated to temperature rating 
of motor insulation. Thermal-protection device shall automatically reset when motor 
temperature returns to normal range. 

PART 3 - EXECUTION (Not Applicable) 

END OF SECTION 
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SECTION 23 05 19 
 

METERS AND GAGES FOR HVAC 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. Bimetallic-actuated thermometers. 
2. Liquid-in-glass thermometers. 
3. Thermowells. 
4. Dial-type pressure gages. 
5. Gage attachments. 
6. Test plugs. 
7. Test-plug kits. 
8. Flowmeters. 

1.3 ACTION SUBMITTALS: 

A. Product Data: For each type of product. 

B. Shop Drawings: 

1. Include diagrams for power, signal, and control wiring. 

1.4 INFORMATIONAL SUBMITTALS: 

A. Product Certificates: For each type of meter and gage. 

1.5 CLOSEOUT SUBMITTALS: 

A. Operation and Maintenance Data: For meters and gages to include in operation and 
maintenance manuals. 
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PART 2 - PRODUCTS 

2.1 BIMETALLIC-ACTUATED THERMOMETERS: 

A. Manufacturers: Subject to compliance with requirements, provide products by one of 
the following: 

1. Trerice, H. O. Co. 
2. WATTS. 
3. Weiss Instruments, Inc. 

B. Standard: ASME B40.200. 

C. Case: Liquid-filled and sealed type(s); stainless steel with 5-inch nominal diameter. 

D. Dial: Nonreflective aluminum with permanently etched scale markings and scales in 
deg. F. 

E. Connector Type(s): Union joint, adjustable angle, with unified-inch screw threads. 

F. Connector Size: 1/2-inch, with ASME B1.1 screw threads. 

G. Stem: 0.25 or 0.375-inch in diameter; stainless steel. 

H. Window: Plain glass. 

I. Ring: Stainless steel. 

J. Element: Bimetal coil. 

K. Pointer: Dark-colored metal. 

L. Accuracy: Plus or minus 1 percent of scale range. 

2.2 LIQUID-IN-GLASS THERMOMETERS: 

A. Metal-Case, Compact-Style, Liquid-in-Glass Thermometers: 

1. Manufacturers: Subject to compliance with requirements, provide products by the 
following: 

a. Trerice, H. O. Co. 
b. Weiss Instruments, Inc. 
c. Weksler Instruments. 

2. Standard: ASME B40.200. 

http://www.specagent.com/Lookup?ulid=3033
http://www.specagent.com/Lookup?uid=123457060872
http://www.specagent.com/Lookup?uid=123457060877
http://www.specagent.com/Lookup?uid=123457060873
http://www.specagent.com/Lookup?ulid=3040
http://www.specagent.com/Lookup?uid=123457061036
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3. Case:  Cast aluminum; 6-inch nominal size. 
4. Tube: Glass with magnifying lens and blue or red organic liquid. 
5. Tube Background: Nonreflective aluminum with permanently etched scale 

markings graduated in deg. F. 
6. Window: Glass or plastic. 
7. Stem: Aluminum or brass and of length to suit installation. 

a. Design for Air-Duct Installation: With ventilated shroud. 
b. Design for Thermowell Installation: Bare stem. 

8. Connector: ¾-inch, with ASME B1.1 screw threads. 
9. Accuracy: Plus or minus 1 percent of scale range or one scale division, to a 

maximum of 1.5 percent of scale range. 

B. Plastic-Case, Compact-Style, Liquid-in-Glass Thermometers: 

1. Manufacturers: Subject to compliance with requirements, provide products by one 
of the following: 

a. WATTS. 
b. Weiss Instruments, Inc. 
c. Weksler Glass Thermometer Corp. 

2. Standard: ASME B40.200. 
3. Case:  Plastic; 6-inch nominal size. 
4. Tube: Glass with magnifying lens and blue or red organic liquid. 
5. Tube Background: Nonreflective with permanently etched scale markings 

graduated in deg. F. 
6. Window: Glass or plastic. 
7. Stem: Aluminum or brass and of length to suit installation. 

a. Design for Air-Duct Installation: With ventilated shroud. 
b. Design for Thermowell Installation: Bare stem. 

8. Connector: ¾-inch, with ASME B1.1 screw threads. 
9. Accuracy: Plus or minus 1 percent of scale range or one scale division, to a 

maximum of 1.5 percent of scale range. 

2.3 THERMOWELLS: 

A. Thermowells: 

1. Standard: ASME B40.200. 
2. Description: Pressure-tight, socket-type fitting made for insertion in piping tee 

fitting. 
3. Material for Use with Copper Tubing:  CNR or CUNI. 

http://www.specagent.com/Lookup?ulid=3041
http://www.specagent.com/Lookup?uid=123457060885
http://www.specagent.com/Lookup?uid=123457060883
http://www.specagent.com/Lookup?uid=123457060886
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4. Material for Use with Steel Piping:  CRES. 
5. Type: Stepped shank unless straight or tapered shank is indicated. 
6. External Threads: NPS 1/2, NPS 3/4, or NPS 1, ASME B1.20.1 pipe threads. 
7. Internal Threads: 1/2, 3/4, and 1-inch, with ASME B1.1 screw threads. 
8. Bore: Diameter required to match thermometer bulb or stem. 
9. Insertion Length: Length required to match thermometer bulb or stem. 
10. Lagging Extension: Include on thermowells for insulated piping and tubing. 
11. Bushings: For converting size of thermowell's internal screw thread to size of 

thermometer connection. 

2.4 DIAL-TYPE PRESSURE GAGES: 

A. Direct-Mounted, Metal-Case, Dial-Type Pressure Gages: 

1. Manufacturers: Subject to compliance with requirements, provide products by one 
of the following: 

a. Ashcroft Inc. 
b. Ernst Flow Industries. 
c. Trerice, H. O. Co. 
d. Weiss Instruments, Inc. 
e. Weksler Glass Thermometer Corp. 

2. Standard: ASME B40.100. 
3. Case:  Sealed type(s); cast aluminum or drawn steel; 6-inch nominal diameter. 
4. Pressure-Element Assembly: Bourdon tube unless otherwise indicated. 
5. Pressure Connection: Brass, with NPS 1/4, ASME B1.20.1 pipe threads and 

bottom-outlet type unless back-outlet type is indicated. 
6. Movement: Mechanical, with link to pressure element and connection to pointer. 
7. Dial: Nonreflective aluminum with permanently etched scale markings graduated 

in psi. 
8. Pointer: Dark-colored metal. 
9. Window:  Glass. 
10. Ring:  Metal. 
11. Accuracy:  Grade B, plus or minus 2 percent of middle half of scale range. 

B. Direct-Mounted, Plastic-Case, Dial-Type Pressure Gages: 

1. Manufacturers: Subject to compliance with requirements, provide products by one 
of the following: 

a. Ashcroft Inc. 
b. Trerice, H. O. Co. 
c. Weiss Instruments, Inc. 
d. Weksler Glass Thermometer Corp. 

http://www.specagent.com/Lookup?ulid=3048
http://www.specagent.com/Lookup?uid=123457060917
http://www.specagent.com/Lookup?uid=123457060918
http://www.specagent.com/Lookup?uid=123457060922
http://www.specagent.com/Lookup?uid=123457060923
http://www.specagent.com/Lookup?uid=123457060929
http://www.specagent.com/Lookup?ulid=3049
http://www.specagent.com/Lookup?uid=123457060935
http://www.specagent.com/Lookup?uid=123457060931
http://www.specagent.com/Lookup?uid=123457060932
http://www.specagent.com/Lookup?uid=123457060944
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2. Standard: ASME B40.100. 
3. Case:  Sealed type; plastic; 6-inch nominal diameter. 
4. Pressure-Element Assembly: Bourdon tube unless otherwise indicated. 
5. Pressure Connection: Brass, with NPS 1/4, ASME B1.20.1 pipe threads and 

bottom-outlet type unless back-outlet type is indicated. 
6. Movement: Mechanical, with link to pressure element and connection to pointer. 
7. Dial: Nonreflective aluminum with permanently etched scale markings graduated 

in psi. 
8. Pointer: Dark-colored metal. 
9. Window:  Glass or plastic. 
10. Accuracy:  Grade B, plus or minus 2 percent of middle half of scale range. 

2.5 GAGE ATTACHMENTS: 

A. Snubbers: ASME B40.100, brass; with NPS 1/4 or NPS 1/2, ASME B1.20.1 pipe 
threads and porous-metal-type surge-dampening device. Include extension for use on 
insulated piping. 

B. Siphons: Loop-shaped section of brass pipe with NPS 1/4 or NPS 1/2 pipe threads. 

C. Valves:  Brass ball, with NPS 1/4 or NPS 1/2, ASME B1.20.1 pipe threads. 

2.6 TEST PLUGS: 

A. Manufacturers: Subject to compliance with requirements, provide products by one of 
the following: 

1. Trerice, H. O. Co. 
2. Weiss Instruments, Inc. 
3. Weksler Glass Thermometer Corp. 

B. Description: Test-station fitting made for insertion in piping tee fitting. 

C. Body: Brass or stainless steel with core inserts and gasketed and threaded cap. Include 
extended stem on units to be installed in insulated piping. 

D. Thread Size:  NPS 1/4 or NPS 1/2, ASME B1.20.1 pipe thread. 

E. Minimum Pressure and Temperature Rating:  500 psig at 200 deg. F. 

F. Core Inserts:  EPDM self-sealing rubber. 

http://www.specagent.com/Lookup?ulid=3052
http://www.specagent.com/Lookup?uid=123457060979
http://www.specagent.com/Lookup?uid=123457060976
http://www.specagent.com/Lookup?uid=123457060982
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2.7 TEST-PLUG KITS: 

A. Manufacturers: Subject to compliance with requirements, provide products by one of 
the following: 

1. Trerice, H. O. Co. 
2. WATTS. 
3. Weiss Instruments, Inc. 

B. Furnish one test-plug kit(s) containing one thermometer(s), one pressure gage and 
adapter, and carrying case. Thermometer sensing elements, pressure gage, and adapter 
probes shall be of diameter to fit test plugs and of length to project into piping. 

C. Low-Range Thermometer: Small, bimetallic insertion type with 1- to 2-inch- diameter 
dial and tapered-end sensing element. Dial range shall be at least 25 to 125 deg. F. 

D. High-Range Thermometer: Small, bimetallic insertion type with 1- to 2-inch- diameter 
dial and tapered-end sensing element. Dial range shall be at least 0 to 220 deg. F. 

E. Pressure Gage: Small, Bourdon-tube insertion type with 2- to 3-inch- diameter dial and 
probe. Dial range shall be at least 0 to 200 psig. 

F. Carrying Case: Metal or plastic, with formed instrument padding. 

2.8 FLOWMETERS: 

A. Turbine Flowmeters: 

1. Manufacturers: Subject to compliance with requirements, provide products by one 
of the following: 

a. ERDCO Engineering Corp. 
b. Hoffer Flow Controls, Inc. 
c. ONICON Incorporated. 

2. Description: Flowmeter with sensor and indicator. 
3. Flow Range: Sensor and indicator shall cover operating range of equipment or 

system served. 
4. Sensor: Impeller turbine; for inserting in pipe fitting or for installing in piping and 

measuring flow directly in gallons per minute. 

a. Design: Device or pipe fitting with inline turbine and integral direct-reading 
scale for water. 

b. Construction: Bronze or stainless-steel body, with plastic turbine or 
impeller. 

c. Minimum Pressure Rating:  150 psig. 

http://www.specagent.com/Lookup?ulid=3053
http://www.specagent.com/Lookup?uid=123457060986
http://www.specagent.com/Lookup?uid=123457060990
http://www.specagent.com/Lookup?uid=123457060989
http://www.specagent.com/Lookup?ulid=3057
http://www.specagent.com/Lookup?uid=123457060992
http://www.specagent.com/Lookup?uid=123457060993
http://www.specagent.com/Lookup?uid=123457060997
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d. Minimum Temperature Rating:  180 deg. F. 

5. Indicator: Hand-held meter; either an integral part of sensor or a separate meter. 
6. Accuracy: Plus or minus 1-1/2 percent. 
7. Display: Shows rate of flow. 
8. Operating Instructions: Include complete instructions with each flowmeter. 

PART 3 - EXECUTION 

3.1 INSTALLATION: 

A. Install thermowells with socket extending a minimum of 2-inches into fluid and in 
vertical position in piping tees. 

B. Install thermowells of sizes required to match thermometer connectors. Include 
bushings if required to match sizes. 

C. Install thermowells with extension on insulated piping. 

D. Fill thermowells with heat-transfer medium. 

E. Install direct-mounted thermometers in thermowells and adjust vertical and tilted 
positions. 

F. Install remote-mounted thermometer bulbs in thermowells and install cases on panels; 
connect cases with tubing and support tubing to prevent kinks. Use minimum tubing 
length. 

G. Install direct-mounted pressure gages in piping tees with pressure gage located on pipe 
at the most readable position. 

H. Install remote-mounted pressure gages on panel. 

I. Install valve and snubber in piping for each pressure gage for fluids (except steam). 

J. Install valve and syphon fitting in piping for each pressure gage for steam. 

K. Install test plugs in piping tees. 

L. Install flow indicators in piping systems in accessible positions for easy viewing. 

M. Assemble and install connections, tubing, and accessories between flow-measuring 
elements and flowmeters according to manufacturer's written instructions. 

N. Install flowmeter elements in accessible positions in piping systems. 
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O. Install differential-pressure-type flowmeter elements, with at least minimum straight 
lengths of pipe, upstream and downstream from element according to manufacturer's 
written instructions. 

P. Install permanent indicators on walls or brackets in accessible and readable positions. 

Q. Install connection fittings in accessible locations for attachment to portable indicators. 

R. Install thermometers in the following locations: 
1. Inlet and outlet of each hydronic boiler. 
2. Additional locations shown on contract drawings. 

S. Install pressure gages in the following locations: 

1. Inlet and outlet of each hydronic boiler. 
2. Suction and discharge of each pump. 
3. Additional locations shown on contract drawings. 

3.2 CONNECTIONS: 

A. Install meters and gages adjacent to machines and equipment to allow space for service 
and maintenance of meters, gages, machines, and equipment. 

B. Connect flowmeter-system elements to meters. 

C. Connect flowmeter transmitters to meters. 

3.3 ADJUSTING: 

A. After installation, calibrate meters according to manufacturer's written instructions. 

B. Adjust faces of meters and gages to proper angle for best visibility. 

3.4 THERMOMETER SCALE-RANGE SCHEDULE: 

A. Scale Range for Heating, Hot-Water Piping:  30 to 240 deg. F. 

3.5 PRESSURE-GAGE SCALE-RANGE SCHEDULE: 

A. Scale Range for Heating, Hot-Water Piping:  0 to 100 psi. 

END OF SECTION 



Improvements to Arlington Town Hall Plaza  Weston & Sampson 
Town of Arlington, MA Bid Documents 
 July 29, 2020 
 

07/30/2018 23 05 23 - 1 

SECTION 23 05 23 
 

GENERAL-DUTY VALVES FOR HVAC 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. 

B. Related Specifications: 

Section 23 05 53 – IDENTIFICATIONFOR HVAC PIPING AND EQUIPMENT 

1.2 SUMMARY: 

A. Section Includes: 
1. Angle valves. 
2. Globe valves. 
3. Ball valves. 
4. Butterfly valves. 
5. Check valves. 
6. Gate valves. 

 

1.3 DEFINITIONS: 

A. CWP: Cold working pressure. 

B. EPDM: Ethylene propylene copolymer rubber. 

C. NBR:  Acrylonitrile-butadiene, Buna-N, or nitrile rubber. 

D. SWP:  Steam working pressure. 

E. NRS:  Non-rising stem. 

F. OS&Y: Outside screw and yoke. 

G. RS:  Rising stem. 
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1.4 ACTION SUBMITTALS: 

A. Product Data: For each type of valve. 

1.5 DELIVERY, STORAGE, AND HANDLING: 

A. Prepare valves for shipping as follows: 

1. Protect internal parts against rust and corrosion. 
2. Protect threads, flange faces, grooves, and weld ends. 
3. Set angle and globe valves closed to prevent rattling. 
4. Set ball valves open to minimize exposure of functional surfaces. 
5. Set butterfly valves closed or slightly open. 
6. Block check valves in either closed or open position. 
7. Set gate valves closed to prevent rattling. 
8. Set plug valves open to minimize exposure of functional surfaces. 

B. Use the following precautions during storage: 

1. Maintain valve end protection. 
2. Store valves indoors and maintain at higher-than-ambient dew point temperature. 

If outdoor storage is necessary, store valves off the ground in watertight 
enclosures. 

C. Use sling to handle large valves; rig sling to avoid damage to exposed parts. Do not use 
handwheels, operating handles or stems as lifting or rigging points. 

PART 2 - PRODUCTS 

2.1 GENERAL REQUIREMENTS FOR VALVES: 

A. Source Limitations for Valves: Obtain each type of valve from single source from 
single manufacturer. 

B. Refer to HVAC valve schedule articles for applications of valves. 

C. Valve Pressure and Temperature Ratings:  Not less than indicated and as required for 
system pressures and temperatures. 

D. Valve Sizes:  Same as upstream piping unless otherwise indicated. 

E. Valve Actuator Types: 
1. Gear Actuator:  For quarter-turn valves NPS 8 and larger. 
2. Handwheel:  For valves other than quarter-turn types. 
3. Handlever:  For quarter-turn valves. 
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4. Chainwheel:  Device for attachment to valve handwheel, stem, or other actuator; 
of size and with chain for mounting height, as indicated in the "Valve Installation" 
Article. 

F. Valves in Insulated Piping:  With 2-inch stem extensions and the following features: 
1. Ball Valves:  With extended operating handle of non-thermal-conductive material, 

and protective sleeve that allows operation of valve without breaking the vapor 
seal or disturbing insulation. 

2. Butterfly Valves:  With extended neck. 

G. Valve-End Connections: 
1. Flanged:  With flanges according to ASME B16.1 for iron valves. 
2. Grooved:  With grooves according to AWWA C606. 
3. Solder Joint:  With sockets according to ASME B16.18. 
4. Threaded:  With threads according to ASME B1.20.1. 
5. Valve Bypass and Drain Connections:  MSS SP-45. 

2.2 BRONZE ANGLE VALVES: 

A. Bronze Angle Valves, Class 150: 

1. Manufacturers: Subject to compliance with requirements, provide products by one 
of the following: 

a. American Valve, Inc. 
b. Apollo Valves. 
c. Stockham; Crane Energy Flow Solutions. 
d. Or Equal. 

2. Description: 

a. Standard: MSS SP-80, Type 1. 
b. CWP Rating: 300 psig. 
c. Body Material: ASTM B 62, bronze with integral seat and union-ring 

bonnet. 
d. Ends: Threaded. 
e. Stem and Disc:  Bronze. 
f. Packing: Asbestos free. 
g. Handwheel: Malleable iron. 

2.3 BRONZE BALL VALVES: 

A. Bronze Ball Valves, Two-Piece with Full Port and Stainless-Steel Trim: 

http://www.specagent.com/Lookup?ulid=9679
http://www.specagent.com/Lookup?uid=123457063394
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1. Manufacturers: Subject to compliance with requirements, provide products by one 
of the following: 

a. American Valve, Inc. 
b. Crane Co.; Crane Valve Group; Stockham Division. 
c. Hammond Valve. 
d. Milwaukee Valve Company. 
 

2. Description: 

a. Standard: MSS SP-110. 
b. SWP Rating: 150 psig. 
c. CWP Rating: 600 psig. 
d. Body Design: Two piece. 
e. Body Material: Bronze. 
f. Ends: Threaded. 
g. Seats: PTFE. 
h. Stem: Stainless steel. 
i. Ball: Stainless steel, vented. 
j. Port: Full. 

2.4 IRON, SINGLE-FLANGE BUTTERFLY VALVES: 

A. Iron, Single-Flange Butterfly Valves with Ductile-Iron Disc: 

1. Manufacturers: Subject to compliance with requirements, provide products by one 
of the following: 

a. American Valve, Inc. 
b. Crane Co.; Crane Valve Group; Stockham Division. 
c. Hammond Valve. 
d. Milwaukee Valve Company. 

2. Description: 

a. Standard: MSS SP-67, Type I. 
b. CWP Rating:  150 psig. 
c. Body Design: Lug type; suitable for bidirectional dead-end service at rated 

pressure without use of downstream flange. 
d. Body Material: ASTM A 126, cast iron or ASTM A 536, ductile iron. 
e. Seat:  EPDM. 
f. Stem: One- or two-piece stainless steel. 
g. Disc: Nickel-plated or -coated ductile iron. 

http://www.specagent.com/Lookup?ulid=9679
http://www.specagent.com/Lookup?ulid=9679
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2.5 DUCTILE-IRON, GROOVED-END BUTTERFLY VALVES: 

A. Iron, Grooved-End Butterfly Valves, 175 CWP: 

1. Manufacturers: Subject to compliance with requirements, provide products by one 
of the following: 

a. Apollo-Shurjont Piping Products USA Inc. 
b. Grinnell Mechanical Products. 
c. Kennedy Valve Company; a division of McWane, Inc. 
d. Tyco Fire Products LP. 
e. Victaulic Company. 

2. Description: 

a. Standard: MSS SP-67, Type I. 
b. CWP Rating: 175 psig. 
c. Body Material: Coated, ductile iron. 
d. Stem: Two-piece stainless steel. 
e. Disc: Coated, ductile iron. 
f. Seal: EPDM. 

2.6 BRONZE LIFT CHECK VALVES: 

A. Bronze Lift Check Valves with Bronze Disc, Class 125: 

1. Manufacturers: Subject to compliance with requirements, provide products by one 
of the following: 

a. Crane Co.; Crane Valve Group; Crane Valves. 
b. Crane Co.; Crane Valve Group; Jenkins Valves. 
c. Crane Co.; Crane Valve Group; Stockham Division. 

2. Description: 

a. Standard: MSS SP-80, Type 1. 
b. CWP Rating: 200 psig. 
c. Body Design: Vertical flow. 
d. Body Material: ASTM B 61 or ASTM B 62, bronze. 
e. Ends: Threaded. 
f. Disc: Bronze. 

2.7 BRONZE SWING CHECK VALVES: 

A. Bronze Swing Check Valves with Bronze Disc, Class 150: 

http://www.specagent.com/Lookup?ulid=9679
http://www.specagent.com/Lookup?ulid=9679
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1. Manufacturers: Subject to compliance with requirements, provide products by one 
of the following: 

a. American Valve, Inc. 
b. Crane Co.; Crane Valve Group; Stockham Division. 
c. Hammond Valve. 
d. Milwaukee Valve Company. 
e. Watts Regulator Co.; a division of Watts Water Technologies, Inc. 

2. Description: 

a. Standard: MSS SP-80, Type 3. 
b. CWP Rating: 300 psig. 
c. Body Design: Horizontal flow. 
d. Body Material: ASTM B 62, bronze. 
e. Ends: Threaded. 
f. Disc: Bronze. 

2.8 IRON SWING CHECK VALVES: 

A. Iron Swing Check Valves with Metal Seats, Class 125: 

1. Manufacturers: Subject to compliance with requirements, provide products by one 
of the following: 

a. Crane; Crane Energy Flow Solutions. 
b. Jenkins Valves; Crane Energy Flow Solutions. 
c. Milwaukee Valve Company. 
d. NIBCO INC. 

2. Description: 

a. Standard: MSS SP-71, Type I. 
b. NPS 2-1/2 to NPS 12, CWP Rating: 200 psig. 
c. NPS 14 to NPS 24, CWP Rating: 150 psig. 
d. Body Design: Clear or full waterway. 
e. Body Material: ASTM A 126, gray iron with bolted bonnet. 
f. Ends: Flanged. 
g. Trim: Bronze. 
h. Gasket: Asbestos free. 

2.9 IRON, GROOVED-END SWING CHECK VALVES: 

A. Iron, Grooved-End Swing Check Valves, 300 CWP: 

http://www.specagent.com/Lookup?ulid=9679
http://www.specagent.com/Lookup?ulid=9716
http://www.specagent.com/Lookup?uid=123457063721
http://www.specagent.com/Lookup?uid=123457063720
http://www.specagent.com/Lookup?uid=123457063727
http://www.specagent.com/Lookup?uid=123457063728
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1. Manufacturers: Subject to compliance with requirements, provide products by one 
of the following: 

a. Apollo-Shurjoint Piping Products USA Inc. 
b. Emerson Commercial & Residential Solutions; Emerson Electric Co. 
c. Grinnell Mechanical Products. 
d. Victaulic Company. 

2. Description: 

a. CWP Rating: 300 psig. 
b. Body Material: ASTM A 536, ductile iron. 
c. Seal: EPDM. 
d. Disc: Spring operated, ductile iron or stainless steel. 
e. Handwheel: Malleable iron. 

2.10 IRON GLOBE VALVES 

A. Iron Globe Valves, Class 125: 

1. Manufacturers: Subject to compliance with requirements, provide products by one 
of the following: 

a. Crane; Crane Energy Flow Solutions. 
b. Milwaukee Valve Company. 
c. NIBCO INC. 

2. Description: 

a. Standard: MSS SP-85, Type I. 
b. CWP Rating: 200 psig (1380 kPa). 
c. Body Material: ASTM A 126, gray iron with bolted bonnet. 
d. Ends: Flanged. 
e. Trim: Bronze. 
f. Packing and Gasket: Asbestos free. 
g. Operator: Handwheel or chainwheel. 

2.11 BRONZE GATE VALVES: 

A. Bronze Gate Valves, RS, Class 150: 

1. Manufacturers: Subject to compliance with requirements, provide products by one 
of the following: 

a. Hammond Valve. 
b. Kitz Corporation. 

http://www.specagent.com/Lookup?ulid=9721
http://www.specagent.com/Lookup?uid=123457063756
http://www.specagent.com/Lookup?uid=123457063757
http://www.specagent.com/Lookup?uid=123457064269
http://www.specagent.com/Lookup?uid=123457063758
http://www.specagent.com/Lookup?ulid=9682
http://www.specagent.com/Lookup?uid=123457063419
http://www.specagent.com/Lookup?uid=123457063422
http://www.specagent.com/Lookup?uid=123457063423
http://www.specagent.com/Lookup?ulid=9679
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c. Milwaukee Valve Company. 
d. Watts Regulator Co.; a division of Watts Water Technologies, Inc.  

2. Description: 

a. Standard: MSS SP-80, Type 2. 
b. CWP Rating: 300 psig. 
c. Body Material: ASTM B 62, bronze with integral seat and union-ring 

bonnet. 
d. Ends: Threaded. 
e. Stem: Bronze. 
f. Disc: Solid wedge; bronze. 
g. Packing: Asbestos free. 
h. Handwheel: Malleable iron. 

PART 3 - EXECUTION 

3.1 EXAMINATION: 

A. Examine valve interior for cleanliness, freedom from foreign matter, and corrosion. 
Remove special packing materials, such as blocks, used to prevent disc movement 
during shipping and handling. 

B. Operate valves in positions from fully open to fully closed. Examine guides and seats 
made accessible by such operations. 

C. Examine threads on valve and mating pipe for form and cleanliness. 

D. Examine mating flange faces for conditions that might cause leakage. Check bolting for 
proper size, length, and material. Verify that gasket is of proper size, that its material 
composition is suitable for service, and that it is free from defects and damage. 

E. Do not attempt to repair defective valves; replace with new valves. 

3.2 VALVE INSTALLATION: 

A. Install valves with unions or flanges at each piece of equipment arranged to allow 
service, maintenance, and equipment removal without system shutdown. 

B. Locate valves for easy access and provide separate support where necessary. 

C. Install valves in horizontal piping with stem at or above center of pipe. 

D. Install valves in position to allow full stem movement. 



Improvements to Arlington Town Hall Plaza  Weston & Sampson 
Town of Arlington, MA Bid Documents 
 July 29, 2020 
 

07/30/2018 23 05 23 - 9 

E. Install chainwheels on operators for globe valves NPS 4 and larger and more than 96 
inches above floor. Extend chains to 60 inches above finished floor. 

F. Install check valves for proper direction of flow and as follows: 

1. Swing Check Valves: In horizontal position with hinge pin level. 
2. Lift Check Valves: With stem, upright and plumb. 

G. Install valve tags. Comply with requirements in Section 23 05 53 IDENTIFICATION 
FOR HVAC PIPING AND EQUIPMENT for valve tags and schedules. 

3.3 ADJUSTING: 

A. Adjust or replace valve packing after piping systems have been tested and put into 
service but before final adjusting and balancing. Replace valves if persistent leaking 
occurs. 

3.4 GENERAL REQUIREMENTS FOR VALVE APPLICATIONS: 

A. If valve applications are not indicated, use the following: 

1. Shutoff Service: Ball, butterfly valves. 
2. Butterfly Valve Dead-End Service: Single-flange (lug) type. 
3. Throttling Service except Steam:  Globe valves. 
4. Pump-Discharge Check Valves: 

a. NPS 2 and Smaller: Bronze swing check valves with bronze or nonmetallic 
disc. 

b. NPS 2-1/2 and Larger: Iron swing check valves with lever and weight or 
with spring or iron, center-guided, metal-seat check valves. 

B. If valves with specified CWP ratings are unavailable, the same types of valves with 
higher CWP ratings may be substituted. 

C. Select valves, except wafer types, with the following end connections: 

1. For Copper Tubing, NPS 2 and Smaller: Threaded ends except where solder-joint 
valve-end option is indicated in valve schedules. 

2. For Steel Piping, NPS 2-1/2 to NPS 4: Flanged ends except where threaded valve-
end option is indicated in valve schedule. 

3. For steel Piping, NPS 5 and Larger: Flange ends. 
4. For Grooved-End Steep Piping: Valve ends may be grooved. 

3.5 HEATING-WATER VALVE SCHEDULE: 

A. Pipe NPS 2 and Smaller:  
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1. Bronze Valves: May be provided with solder-joint ends instead of threaded ends. 
2. Ball Valves: Two piece, full port, bronze with stainless-steel trim. 
3. Bronze Swing Check Valves: Class 125, bronze disc. 
4. Bronze Gate Valves: Class 150, NRS. 
5. Bronze Globe Valves: Class 150, bronze disc. 

B. Pipe NPS 2-1/2 and Larger: 

1. Iron, Single-Flange Butterfly Valves: Ductile-iron disc, 200 CWP, and EPDM 
seat. 

2. Iron, Grooved-End Butterfly Valves: 175 CWP. 
3. Iron, Grooved-End Check Valves, 300 CWP. 
4. Iron Swing Check Valves with metal seas, Class 125. 
5. Iron Globe Valves: Class 125. 

END OF SECTION 
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SECTION 23 05 29 
 

HANGERS AND SUPPORTS FOR HVAC PIPING AND EQUIPMENT 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS: 

A. Drawings and general provisions of the Contract, including General and Supplementary 
Conditions and Division 01 Specification Sections, apply to this Section. 

B. Related Sections: 

Section 05 50 00 – MISCELLANEOUS METALS 
 
Section 23 05 48 – VIBRATION AND SEISMIC CONTROLS FOR HVAC 
 
Section 23 21 13 – HYDRONIC PIPING 
 
Section 23 31 13 – METAL DUCTS  

1.2 SUMMARY: 

A. Section Includes: 

1. Metal pipe hangers and supports. 
2. Trapeze pipe hangers. 
3. Fiberglass pipe hangers. 
4. Metal framing systems. 
5. Thermal-hanger shield inserts. 
6. Fastener systems. 
7. Pipe stands. 
8. Equipment supports. 

1.3 DEFINITIONS: 

A. MSS: Manufacturers Standardization Society of The Valve and Fittings Industry Inc. 
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1.4 PERFORMANCE REQUIREMENTS: 

A. Delegated Design: Design trapeze pipe hangers and equipment supports, including 
comprehensive engineering analysis by a qualified professional engineer, using 
performance requirements and design criteria indicated. 

B. Structural Performance: Hangers and supports for HVAC piping and equipment shall 
withstand the effects of gravity loads and stresses within limits and under conditions 
indicated according to ASCE/SEI 7. 

1. Design supports for multiple pipes, including pipe stands, capable of supporting 
combined weight of supported systems, system contents, and test water. 

2. Design equipment supports capable of supporting combined operating weight of 
supported equipment and connected systems and components. 

3. Design seismic-restraint hangers and supports for piping and equipment. 

1.5 ACTION SUBMITTALS: 

A. Product Data: For each type of product indicated. 

B. Shop Drawings: Signed and sealed by a qualified professional engineer. Show 
fabrication and installation details and include calculations for the following; include 
Product Data for components: 

1. Trapeze pipe hangers. 
2. Metal framing systems. 
3. Pipe stands. 
4. Equipment supports. 

C. Delegated-Design Submittal: For trapeze hangers indicated to comply with performance 
requirements and design criteria, including analysis data signed and sealed by the 
qualified professional engineer responsible for their preparation. 

1. Detail fabrication and assembly of trapeze hangers. 
2. Design Calculations: Calculate requirements for designing trapeze hangers. 

1.6 INFORMATIONAL SUBMITTALS: 

A. Welding certificates. 

1.7 QUALITY ASSURANCE: 

A. Structural Steel Welding Qualifications: Qualify procedures and personnel according to 
AWS D1.1/D1.1M, "Structural Welding Code - Steel." 
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B. Pipe Welding Qualifications: Qualify procedures and operators according to ASME 
Boiler and Pressure Vessel Code. 

PART 2 - PRODUCTS 

2.1 METAL PIPE HANGERS AND SUPPORTS: 

A. Carbon-Steel Pipe Hangers and Supports: 

1. Description: MSS SP-58, Types 1 through 58, factory-fabricated components. 
2. Galvanized Metallic Coatings: Pregalvanized or hot dipped. 
3. Nonmetallic Coatings: Plastic coating, jacket, or liner. 
4. Padded Hangers: Hanger with fiberglass or other pipe insulation pad or cushion to 

support bearing surface of piping. 
5. Hanger Rods: Continuous-thread rod, nuts, and washer made of carbon steel. 

B. Copper Pipe Hangers: 

1. Description: MSS SP-58, Types 1 through 58, copper-coated-steel, factory-
fabricated components. 

2. Hanger Rods: Continuous-thread rod, nuts, and washer made of copper-coated 
steel. 

2.2 TRAPEZE PIPE HANGERS: 

A. Description: MSS SP-69, Type 59, shop- or field-fabricated pipe-support assembly 
made from structural carbon-steel shapes with MSS SP-58 carbon-steel hanger rods, 
nuts, saddles, and U-bolts. 

2.3 METAL FRAMING SYSTEMS: 

A. MFMA Manufacturer Metal Framing Systems: 

1. Manufacturers: Subject to compliance with requirements, provide products by one 
of the following: 

a. B-line, an Eaton business. 
b. Flex-Strut Inc. 
c. MIRO Industries. 
d. Thomas & Betts Corporation; A Member of the ABB Group. 
e. Unistrut; Part of Atkore International. 

2. Description: Shop- or field-fabricated pipe-support assembly for supporting 
multiple parallel pipes. 

http://www.specagent.com/Lookup?ulid=6193
http://www.specagent.com/Lookup?uid=123456862266
http://www.specagent.com/Lookup?uid=123456862268
http://www.specagent.com/Lookup?uid=123457121603
http://www.specagent.com/Lookup?uid=123456862269
http://www.specagent.com/Lookup?uid=123456862265
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3. Standard: MFMA-4. 
4. Channels: Continuous slotted steel channel with inturned lips. 
5. Channel Nuts: Formed or stamped steel nuts or other devices designed to fit into 

channel slot and, when tightened, prevent slipping along channel. 
6. Hanger Rods: Continuous-thread rod, nuts, and washer made of carbon steel. 
7. Metallic Coating:  Hot-dipped galvanized. 

B. Non-MFMA Manufacturer Metal Framing Systems: 

1. Manufacturers: Subject to compliance with requirements, provide products by one 
of the following: 

a. Carpenter & Paterson, Inc. 
b. Empire Industries, Inc. 
c. ERICO International Corporation. 
d. Gripple Inc. 

2. Description: Shop- or field-fabricated pipe-support assembly made of steel 
channels, accessories, fittings, and other components for supporting multiple 
parallel pipes. 

3. Standard: Comply with MFMA-4. 
4. Channels: Continuous slotted steel channel with inturned lips. 
5. Channel Nuts: Formed or stamped steel nuts or other devices designed to fit into 

channel slot and, when tightened, prevent slipping along channel. 
6. Hanger Rods: Continuous-thread rod, nuts, and washer made of carbon steel. 
7. Coating:  Zinc. 

2.4 THERMAL-HANGER SHIELD INSERTS: 

A. Manufacturers: Subject to compliance with requirements, provide products by one of 
the following: 

1. Carpenter & Paterson, Inc. 
2. ERICO International Corporation. 
3. National Pipe Hanger Corporation. 
4. Pipe Shields Inc. 
5. Piping Technology & Products, Inc. 

B. Insulation-Insert Material for Hot Piping:  Water-repellent treated, ASTM C 533, Type I 
calcium silicate with 100-psig minimum compressive strength. 

C. For Trapeze or Clamped Systems: Insert and shield shall cover entire circumference of 
pipe. 

D. For Clevis or Band Hangers: Insert and shield shall cover lower 180 degrees of pipe. 

http://www.specagent.com/Lookup?ulid=6194
http://www.specagent.com/Lookup?uid=123457103645
http://www.specagent.com/Lookup?uid=123456862270
http://www.specagent.com/Lookup?uid=123456862271
http://www.specagent.com/Lookup?uid=123457103646
http://www.specagent.com/Lookup?ulid=6196
http://www.specagent.com/Lookup?uid=123456862286
http://www.specagent.com/Lookup?uid=123456862282
http://www.specagent.com/Lookup?uid=123456862287
http://www.specagent.com/Lookup?uid=123456862288
http://www.specagent.com/Lookup?uid=123456862284
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E. Insert Length: Extend 2 inches beyond sheet metal shield for piping operating below 
ambient air temperature. 

2.5 FASTENER SYSTEMS: 

A. Powder-Actuated Fasteners: Threaded-steel stud, for use in hardened portland cement 
concrete with pull-out, tension, and shear capacities appropriate for supported loads and 
building materials where used. 

B. Mechanical-Expansion Anchors: Insert-wedge-type, zinc-coated steel anchors, for use 
in hardened portland cement concrete; with pull-out, tension, and shear capacities 
appropriate for supported loads and building materials where used. 

2.6 PIPE STANDS: 

A. General Requirements for Pipe Stands: Shop- or field-fabricated assemblies made of 
manufactured corrosion-resistant components to support roof-mounted piping. 

B. Compact Pipe Stand: One-piece plastic unit with integral-rod roller, pipe clamps, or V-
shaped cradle to support pipe, for roof installation without membrane penetration. 

C. Low-Type, Single-Pipe Stand: One-piece stainless-steel base unit with plastic roller, for 
roof installation without membrane penetration. 

D. High-Type, Single-Pipe Stand: 

1. Description: Assembly of base, vertical and horizontal members, and pipe 
support, for roof installation without membrane penetration. 

2. Base:  Stainless steel. 
3. Vertical Members: Two or more cadmium-plated-steel or stainless-steel, 

continuous-thread rods. 
4. Horizontal Member: Cadmium-plated-steel or stainless-steel rod with plastic or 

stainless-steel, roller-type pipe support. 

E. High-Type, Multiple-Pipe Stand: 

1. Description: Assembly of bases, vertical and horizontal members, and pipe 
supports, for roof installation without membrane penetration. 

2. Bases: One or more; plastic. 
3. Vertical Members: Two or more protective-coated-steel channels. 
4. Horizontal Member: Protective-coated-steel channel. 
5. Pipe Supports: Galvanized-steel, clevis-type pipe hangers. 
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F. Curb-Mounted-Type Pipe Stands: Shop- or field-fabricated pipe supports made from 
structural-steel shapes, continuous-thread rods, and rollers, for mounting on permanent 
stationary roof curb. 

2.7 EQUIPMENT SUPPORTS: 

A. Description: Welded, shop- or field-fabricated equipment support made from structural 
carbon-steel shapes. 

2.8 MISCELLANEOUS MATERIALS: 

A. Structural Steel: ASTM A 36/A 36M, carbon-steel plates, shapes, and bars; black and 
galvanized. 

B. Grout: ASTM C 1107, factory-mixed and -packaged, dry, hydraulic-cement, nonshrink 
and nonmetallic grout; suitable for interior and exterior applications. 

1. Properties: Nonstaining, noncorrosive, and nongaseous. 
2. Design Mix: 5000-psi, 28-day compressive strength. 

PART 3 - EXECUTION 

3.1 HANGER AND SUPPORT INSTALLATION: 

A. Metal Pipe-Hanger Installation: Comply with MSS SP-69 and MSS SP-89. Install 
hangers, supports, clamps, and attachments as required to properly support piping from 
the building structure. 

B. Metal Trapeze Pipe-Hanger Installation: Comply with MSS SP-69 and MSS SP-89. 
Arrange for grouping of parallel runs of horizontal piping, and support together on 
field-fabricated trapeze pipe hangers. 

1. Pipes of Various Sizes: Support together and space trapezes for smallest pipe size 
or install intermediate supports for smaller diameter pipes as specified for 
individual pipe hangers. 

2. Field fabricate from ASTM A 36/A 36M, carbon-steel shapes selected for loads 
being supported. Weld steel according to AWS D1.1/D1.1M. 

C. Metal Framing System Installation: Arrange for grouping of parallel runs of piping, and 
support together on field-assembled metal framing systems. 

D. Thermal-Hanger Shield Installation: Install in pipe hanger or shield for insulated piping. 

E. Fastener System Installation: 
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1. Install powder-actuated fasteners for use in lightweight concrete or concrete slabs 
less than 4 inches thick in concrete after concrete is placed and completely cured. 
Use operators that are licensed by powder-actuated tool manufacturer. Install 
fasteners according to powder-actuated tool manufacturer's operating manual. 

2. Install mechanical-expansion anchors in concrete after concrete is placed and 
completely cured. Install fasteners according to manufacturer's written 
instructions. 

F. Pipe Stand Installation: 

1. Pipe Stand Types except Curb-Mounted Type: Assemble components and mount 
on smooth roof surface. Do not penetrate roof membrane. 

G. Install hangers and supports complete with necessary attachments, inserts, bolts, rods, 
nuts, washers, and other accessories. 

H. Equipment Support Installation: Fabricate from welded-structural-steel shapes. 

I. Install hangers and supports to allow controlled thermal and seismic movement of 
piping systems, to permit freedom of movement between pipe anchors, and to facilitate 
action of expansion joints, expansion loops, expansion bends, and similar units. 

J. Install lateral bracing with pipe hangers and supports to prevent swaying. 

K. Install building attachments within concrete slabs or attach to structural steel. Install 
additional attachments at concentrated loads, including valves, flanges, and strainers, 
NPS 2-1/2 and larger and at changes in direction of piping. Install concrete inserts 
before concrete is placed; fasten inserts to forms and install reinforcing bars through 
openings at top of inserts. 

L. Load Distribution: Install hangers and supports so that piping live and dead loads and 
stresses from movement will not be transmitted to connected equipment. 

M. Pipe Slopes: Install hangers and supports to provide indicated pipe slopes and to not 
exceed maximum pipe deflections allowed by ASME B31.9 for building services 
piping. 

N. Insulated Piping: 

1. Attach clamps and spacers to piping. 

a. Piping Operating above Ambient Air Temperature: Clamp may project 
through insulation. 

b. Piping Operating Below Ambient Air Temperature: Use thermal-hanger 
shield insert with clamp sized to match OD of insert. 

c. Do not exceed pipe stress limits allowed by ASME B31.9 for building 
services piping. 
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2. Install MSS SP-58, Type 39, protection saddles if insulation without vapor barrier 
is indicated. Fill interior voids with insulation that matches adjoining insulation. 

a. Option: Thermal-hanger shield inserts may be used. Include steel weight-
distribution plate for pipe NPS 4 and larger if pipe is installed on rollers. 

3. Install MSS SP-58, Type 40, protective shields on cold piping with vapor barrier. 
Shields shall span an arc of 180 degrees. 

a. Option: Thermal-hanger shield inserts may be used. Include steel weight-
distribution plate for pipe NPS 4 and larger if pipe is installed on rollers. 

4. Shield Dimensions for Pipe: Not less than the following: 

a. NPS 1/4 to NPS 3-1/2: 12 inches long and 0.048-inch thick. 
b. NPS 4: 12 inches long and 0.06-inch thick. 
c. NPS 5 and NPS 6: 18 inches long and 0.06-inch thick. 
d. NPS 8 to NPS 14: 24 inches long and 0.075-inch thick. 
e. NPS 16 to NPS 24: 24 inches long and 0.105-inch thick. 

5. Pipes NPS 8 and Larger: Include wood or reinforced calcium-silicate-insulation 
inserts of length at least as long as protective shield. 

6. Thermal-Hanger Shields: Install with insulation same thickness as piping 
insulation. 

3.2 EQUIPMENT SUPPORTS: 

A. Fabricate structural-steel stands to suspend equipment from structure overhead or to 
support equipment above floor. 

B. Grouting: Place grout under supports for equipment and make bearing surface smooth. 

C. Provide lateral bracing, to prevent swaying, for equipment supports. 

3.3 METAL FABRICATIONS: 

A. Cut, drill, and fit miscellaneous metal fabrications for trapeze pipe hangers and 
equipment supports. 

B. Fit exposed connections together to form hairline joints. Field weld connections that 
cannot be shop welded because of shipping size limitations. 

C. Field Welding: Comply with AWS D1.1/D1.1M procedures for shielded, metal arc 
welding; appearance and quality of welds; and methods used in correcting welding 
work; and with the following: 
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1. Use materials and methods that minimize distortion and develop strength and 
corrosion resistance of base metals. 

2. Obtain fusion without undercut or overlap. 
3. Remove welding flux immediately. 
4. Finish welds at exposed connections so no roughness shows after finishing and so 

contours of welded surfaces match adjacent contours. 

3.4 ADJUSTING: 

A. Hanger Adjustments: Adjust hangers to distribute loads equally on attachments and to 
achieve indicated slope of pipe. 

B. Trim excess length of continuous-thread hanger and support rods to 1-1/2-inches. 

3.5 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 a minimum dry film thickness of 2.0 
mils. 

B. Touchup: Cleaning and touchup painting of field welds, bolted connections, and 
abraded areas of shop paint on miscellaneous metal are specified in Section 09 90 00 – 
PAINTING. 

C. Galvanized Surfaces: Clean welds, bolted connections, and abraded areas and apply 
galvanizing-repair paint to comply with ASTM A 780. 

3.6 HANGER AND SUPPORT SCHEDULE: 

A. Specific hanger and support requirements are in Sections specifying piping systems and 
equipment. 

B. Comply with MSS SP-69 for pipe-hanger selections and applications that are not 
specified in piping system Sections. 

C. Use hangers and supports with galvanized metallic coatings for piping and equipment 
that will not have field-applied finish. 

D. Use nonmetallic coatings on attachments for electrolytic protection where attachments 
are in direct contact with copper tubing. 
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E. Use carbon-steel pipe hangers and supports metal trapeze pipe hangers and metal 
framing systems and attachments for general service applications. 

F. Use stainless-steel pipe hangers and stainless-steel attachments for hostile environment 
applications. 

G. Use copper-plated pipe hangers and copper attachments for copper piping and tubing. 

H. Use padded hangers for piping that is subject to scratching. 

I. Use thermal-hanger shield inserts for insulated piping and tubing. 

J. Horizontal-Piping Hangers and Supports: Unless otherwise indicated and except as 
specified in piping system Sections, install the following types: 

1. Adjustable, Steel Clevis Hangers (MSS Type 1): For suspension of noninsulated 
or insulated, stationary pipes NPS 1/2 to NPS 30. 

2. Yoke-Type Pipe Clamps (MSS Type 2): For suspension of up to 1050 deg. F, 
pipes NPS 4 to NPS 24, requiring up to 4 inches of insulation. 

3. Carbon- or Alloy-Steel, Double-Bolt Pipe Clamps (MSS Type 3): For suspension 
of pipes NPS 3/4 to NPS 36, requiring clamp flexibility and up to 4 inches of 
insulation. 

4. Steel Pipe Clamps (MSS Type 4): For suspension of cold and hot pipes NPS 1/2 
to NPS 24 if little or no insulation is required. 

5. Pipe Hangers (MSS Type 5): For suspension of pipes NPS 1/2 to NPS 4, to allow 
off-center closure for hanger installation before pipe erection. 

6. Adjustable, Swivel Split- or Solid-Ring Hangers (MSS Type 6): For suspension of 
noninsulated, stationary pipes NPS 3/4 to NPS 8. 

7. Adjustable, Steel Band Hangers (MSS Type 7): For suspension of noninsulated, 
stationary pipes NPS 1/2 to NPS 8. 

8. Adjustable Band Hangers (MSS Type 9): For suspension of noninsulated, 
stationary pipes NPS 1/2 to NPS 8. 

9. Adjustable, Swivel-Ring Band Hangers (MSS Type 10): For suspension of 
noninsulated, stationary pipes NPS 1/2 to NPS 8. 

10. Split Pipe Ring with or without Turnbuckle Hangers (MSS Type 11): For 
suspension of noninsulated, stationary pipes NPS 3/8 to NPS 8. 

11. Extension Hinged or Two-Bolt Split Pipe Clamps (MSS Type 12): For suspension 
of noninsulated, stationary pipes NPS 3/8 to NPS 3. 

12. U-Bolts (MSS Type 24): For support of heavy pipes NPS 1/2 to NPS 30. 
13. Clips (MSS Type 26): For support of insulated pipes not subject to expansion or 

contraction. 
14. Pipe Saddle Supports (MSS Type 36): For support of pipes NPS 4 to NPS 36, 

with steel-pipe base stanchion support and cast-iron floor flange or carbon-steel 
plate. 
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15. Pipe Stanchion Saddles (MSS Type 37): For support of pipes NPS 4 to NPS 36, 
with steel-pipe base stanchion support and cast-iron floor flange or carbon-steel 
plate, and with U-bolt to retain pipe. 

16. Adjustable Pipe Saddle Supports (MSS Type 38): For stanchion-type support for 
pipes NPS 2-1/2 to NPS 36 if vertical adjustment is required, with steel-pipe base 
stanchion support and cast-iron floor flange. 

17. Single-Pipe Rolls (MSS Type 41): For suspension of pipes NPS 1 to NPS 30, 
from two rods if longitudinal movement caused by expansion and contraction 
might occur. 

18. Adjustable Roller Hangers (MSS Type 43): For suspension of pipes NPS 2-1/2 to 
NPS 24, from single rod if horizontal movement caused by expansion and 
contraction might occur. 

19. Complete Pipe Rolls (MSS Type 44): For support of pipes NPS 2 to NPS 42 if 
longitudinal movement caused by expansion and contraction might occur but 
vertical adjustment is not necessary. 

20. Pipe Roll and Plate Units (MSS Type 45): For support of pipes NPS 2 to NPS 24 
if small horizontal movement caused by expansion and contraction might occur 
and vertical adjustment is not necessary. 

21. Adjustable Pipe Roll and Base Units (MSS Type 46): For support of pipes NPS 2 
to NPS 30 if vertical and lateral adjustment during installation might be required 
in addition to expansion and contraction. 

K. Vertical-Piping Clamps: Unless otherwise indicated and except as specified in piping 
system Sections, install the following types: 

1. Extension Pipe or Riser Clamps (MSS Type 8): For support of pipe risers NPS 3/4 
to NPS 24. 

2. Carbon- or Alloy-Steel Riser Clamps (MSS Type 42): For support of pipe risers 
NPS 3/4 to NPS 24 if longer ends are required for riser clamps. 

L. Hanger-Rod Attachments: Unless otherwise indicated and except as specified in piping 
system Sections, install the following types: 

1. Steel Turnbuckles (MSS Type 13): For adjustment up to 6 inches for heavy loads. 
2. Steel Clevises (MSS Type 14): For 120 to 450 deg. F piping installations. 
3. Swivel Turnbuckles (MSS Type 15): For use with MSS Type 11, split pipe rings. 
4. Malleable-Iron Sockets (MSS Type 16): For attaching hanger rods to various 

types of building attachments. 
5. Steel Weldless Eye Nuts (MSS Type 17): For 120 to 450 deg. F piping 

installations. 

M. Building Attachments: Unless otherwise indicated and except as specified in piping 
system Sections, install the following types: 

1. Steel or Malleable Concrete Inserts (MSS Type 18): For upper attachment to 
suspend pipe hangers from concrete ceiling. 
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2. Top-Beam C-Clamps (MSS Type 19): For use under roof installations with bar-
joist construction, to attach to top flange of structural shape. 

3. Side-Beam or Channel Clamps (MSS Type 20): For attaching to bottom flange of 
beams, channels, or angles. 

4. Center-Beam Clamps (MSS Type 21): For attaching to center of bottom flange of 
beams. 

5. Welded Beam Attachments (MSS Type 22): For attaching to bottom of beams if 
loads are considerable and rod sizes are large. 

6. C-Clamps (MSS Type 23): For structural shapes. 
7. Top-Beam Clamps (MSS Type 25): For top of beams if hanger rod is required 

tangent to flange edge. 
8. Side-Beam Clamps (MSS Type 27): For bottom of steel I-beams. 
9. Steel-Beam Clamps with Eye Nuts (MSS Type 28): For attaching to bottom of 

steel I-beams for heavy loads. 
10. Linked-Steel Clamps with Eye Nuts (MSS Type 29): For attaching to bottom of 

steel I-beams for heavy loads, with link extensions. 
11. Malleable-Beam Clamps with Extension Pieces (MSS Type 30): For attaching to 

structural steel. 
12. Welded-Steel Brackets: For support of pipes from below or for suspending from 

above by using clip and rod. Use one of the following for indicated loads: 

a. Light (MSS Type 31): 750 lb. 
b. Medium (MSS Type 32): 1500 lb. 
c. Heavy (MSS Type 33): 3000 lb. 

13. Side-Beam Brackets (MSS Type 34): For sides of steel or wooden beams. 
14. Plate Lugs (MSS Type 57): For attaching to steel beams if flexibility at beam is 

required. 
15. Horizontal Travelers (MSS Type 58): For supporting piping systems subject to 

linear horizontal movement where headroom is limited. 

N. Saddles and Shields: Unless otherwise indicated and except as specified in piping 
system Sections, install the following types: 

1. Steel-Pipe-Covering Protection Saddles (MSS Type 39): To fill interior voids 
with insulation that matches adjoining insulation. 

2. Protection Shields (MSS Type 40): Of length recommended in writing by 
manufacturer to prevent crushing insulation. 

3. Thermal-Hanger Shield Inserts: For supporting insulated pipe. 

O. Spring Hangers and Supports: Unless otherwise indicated and except as specified in 
piping system Sections, install the following types: 

1. Restraint-Control Devices (MSS Type 47): Where indicated to control piping 
movement. 
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2. Spring Cushions (MSS Type 48): For light loads if vertical movement does not 
exceed 1-1/4-inches. 

3. Spring-Cushion Roll Hangers (MSS Type 49): For equipping Type 41, roll hanger 
with springs. 

4. Spring Sway Braces (MSS Type 50): To retard sway, shock, vibration, or thermal 
expansion in piping systems. 

5. Variable-Spring Hangers (MSS Type 51): Preset to indicated load and limit 
variability factor to 25 percent to allow expansion and contraction of piping 
system from hanger. 

6. Variable-Spring Base Supports (MSS Type 52): Preset to indicated load and limit 
variability factor to 25 percent to allow expansion and contraction of piping 
system from base support. 

7. Variable-Spring Trapeze Hangers (MSS Type 53): Preset to indicated load and 
limit variability factor to 25 percent to allow expansion and contraction of piping 
system from trapeze support. 

8. Constant Supports: For critical piping stress and if necessary to avoid transfer of 
stress from one support to another support, critical terminal, or connected 
equipment. Include auxiliary stops for erection, hydrostatic test, and load-
adjustment capability. These supports include the following types: 

a. Horizontal (MSS Type 54): Mounted horizontally. 
b. Vertical (MSS Type 55): Mounted vertically. 
c. Trapeze (MSS Type 56): Two vertical-type supports and one trapeze 

member. 

P. Comply with MSS SP-69 for trapeze pipe-hanger selections and applications that are 
not specified in piping system Sections. 

Q. Comply with MFMA-103 for metal framing system selections and applications that are 
not specified in piping system Sections. 

R. Use powder-actuated fasteners or mechanical-expansion anchors instead of building 
attachments where required in concrete construction. 

END OF SECTION 
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SECTION 23 05 53 

IDENTIFICATION FOR HVAC PIPING AND EQUIPMENT 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and Supplementary 
Conditions and Division 01 Specification Sections, apply to this Section. 

1.2 SUMMARY 

A. Section Includes: 

1. Equipment labels. 
2. Warning signs and labels. 
3. Pipe labels. 
4. Duct labels. 
5. Stencils. 
6. Valve tags. 
7. Warning tags. 

1.3 ACTION SUBMITTALS 

A. Product Data: For each type of product. 

B. Samples: For color, letter style, and graphic representation required for each 
identification material and device. 

C. Equipment Label Schedule: Include a listing of all equipment to be labeled with the 
proposed content for each label. 

D. Valve numbering scheme. 

E. Valve Schedules: For each piping system to include in maintenance manuals. 

PART 2 - PRODUCTS 

2.1 EQUIPMENT LABELS 

A. Plastic Labels for Equipment: 
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1. Manufacturers: Subject to compliance with requirements, provide products by one 
of the following: 

a. Brady Corporation. 
b. Brimar Industries, Inc. 
c. Carlton Industries, LP. 
d. Champion America. 
e. Craftmark Pipe Markers. 
f. emedco. 
g. Kolbi Pipe Marker Co. 
h. LEM Products Inc. 
i. Marking Services, Inc. 
j. Seton Identification Products. 

2. Material and Thickness: Multilayer, multicolor, plastic labels for mechanical 
engraving, 1/8 inch thick, and having predrilled holes for attachment hardware. 

3. Letter Color:  White. 
4. Background Color:  Black. 
5. Maximum Temperature: Able to withstand temperatures up to 160 deg F. 
6. Minimum Label Size: Length and width vary for required label content, but not 

less than 2-1/2 by 3/4 inch. 
7. Minimum Letter Size: 1/4 inch for name of units if viewing distance is less than 

24 inches, 1/2 inch for viewing distances up to 72 inches, and proportionately 
larger lettering for greater viewing distances. Include secondary lettering two-
thirds to three-quarters the size of principal lettering. 

8. Fasteners: Stainless-steel rivets or self-tapping screws. 
9. Adhesive: Contact-type permanent adhesive, compatible with label and with 

substrate. 

B. Label Content: Include equipment's Drawing designation or unique equipment number, 
Drawing numbers where equipment is indicated (plans, details, and schedules), and the 
Specification Section number and title where equipment is specified. 

C. Equipment Label Schedule: For each item of equipment to be labeled, on 8-1/2-by-11-
inch bond paper. Tabulate equipment identification number, and identify Drawing 
numbers where equipment is indicated (plans, details, and schedules) and the 
Specification Section number and title where equipment is specified. Equipment 
schedule shall be included in operation and maintenance data. 

2.2 WARNING SIGNS AND LABELS 

A. Manufacturers: Subject to compliance with requirements, provide products by one of 
the following: 

1. Brady Corporation. 
2. Brimar Industries, Inc. 

http://www.specagent.com/Lookup?ulid=9463
http://www.specagent.com/Lookup?uid=123456944715
http://www.specagent.com/Lookup?uid=123456944716
http://www.specagent.com/Lookup?uid=123456944717
http://www.specagent.com/Lookup?uid=123456944718
http://www.specagent.com/Lookup?uid=123456944719
http://www.specagent.com/Lookup?uid=123456944720
http://www.specagent.com/Lookup?uid=123456944721
http://www.specagent.com/Lookup?uid=123456944722
http://www.specagent.com/Lookup?uid=123456944723
http://www.specagent.com/Lookup?uid=123456944724
http://www.specagent.com/Lookup?ulid=9464
http://www.specagent.com/Lookup?uid=123456944725
http://www.specagent.com/Lookup?uid=123456944726
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3. Carlton Industries, LP. 
4. Champion America. 
5. Craftmark Pipe Markers. 
6. emedco. 
7. LEM Products Inc. 
8. Marking Sevices Inc. 
9. National Marker Company. 
10. Seton Identification Products. 
11. Stranco, Inc. 

B. Material and Thickness: Multilayer, multicolor, plastic labels for mechanical engraving, 
1/8 inch thick, and having predrilled holes for attachment hardware. 

C. Letter Color:  Black. 

D. Background Color:  Yellow. 

E. Maximum Temperature: Able to withstand temperatures up to 160 deg F. 

F. Minimum Label Size: Length and width vary for required label content, but not less 
than 2-1/2 by 3/4 inch. 

G. Minimum Letter Size: 1/4 inch for name of units if viewing distance is less than 24 
inches, 1/2 inch for viewing distances up to 72 inches, and proportionately larger 
lettering for greater viewing distances. Include secondary lettering two-thirds to three-
quarters the size of principal lettering. 

H. Fasteners: Stainless-steel rivets or self-tapping screws. 

I. Adhesive: Contact-type permanent adhesive, compatible with label and with substrate. 

J. Label Content: Include caution and warning information plus emergency notification 
instructions. 

2.3 PIPE LABELS 

A. Manufacturers: Subject to compliance with requirements, provide products by one of 
the following: 

1. Actioncraft Products, Inc.; a division of Industrial Test Equipment Co., Inc. 
2. Brady Corporation. 
3. Brimar Industries, Inc. 
4. Carlton Industries, LP. 
5. Champion America. 
6. Craftmark Pipe Markers. 
7. emedco. 

http://www.specagent.com/Lookup?uid=123456944727
http://www.specagent.com/Lookup?uid=123456944728
http://www.specagent.com/Lookup?uid=123456944729
http://www.specagent.com/Lookup?uid=123456944730
http://www.specagent.com/Lookup?uid=123456944731
http://www.specagent.com/Lookup?uid=123456944732
http://www.specagent.com/Lookup?uid=123456944733
http://www.specagent.com/Lookup?uid=123456944734
http://www.specagent.com/Lookup?uid=123456944735
http://www.specagent.com/Lookup?ulid=9465
http://www.specagent.com/Lookup?uid=123456944736
http://www.specagent.com/Lookup?uid=123456944737
http://www.specagent.com/Lookup?uid=123456944738
http://www.specagent.com/Lookup?uid=123456944739
http://www.specagent.com/Lookup?uid=123456944740
http://www.specagent.com/Lookup?uid=123456944741
http://www.specagent.com/Lookup?uid=123456944742
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8. Kolbi Pipe Marker Co. 
9. LEM Products Inc. 
10. Marking Sevices Inc. 
11. Seton Identification Products. 

B. General Requirements for Manufactured Pipe Labels: Preprinted, color-coded, with 
lettering indicating service, and showing flow direction according to ASME A13.1. 

C. Self-Adhesive Pipe Labels: Printed plastic with contact-type, permanent-adhesive 
backing. 

D. Pipe Label Contents: Include identification of piping service using same designations or 
abbreviations as used on Drawings; also include pipe size and an arrow indicating flow 
direction. 

1. Flow-Direction Arrows: Integral with piping system service lettering to 
accommodate both directions or as separate unit on each pipe label to indicate 
flow direction. 

2. Lettering Size:  Size letters according to ASME A13.1 for piping. 

2.4 DUCT LABELS 

A. Manufacturers: Subject to compliance with requirements, provide products by one of 
the following: 

1. Brady Corporation. 
2. Brimar Industries, Inc. 
3. Carlton Industries, LP. 
4. Champion America. 
5. Craftmark Pipe Markers. 
6. emedco. 
7. Kolbi Pipe Marker Co. 
8. LEM Products Inc. 
9. Marking Sevices Inc. 
10. Seton Identification Products. 

B. Material and Thickness: Multilayer, multicolor, plastic labels for mechanical engraving, 
1/8 inch thick, and having predrilled holes for attachment hardware. 

C. Maximum Temperature: Able to withstand temperatures up to 160 deg F. 

D. Minimum Label Size: Length and width vary for required label content, but not less 
than 2-1/2 by 3/4 inch. 

E. Minimum Letter Size: 1/4 inch for name of units if viewing distance is less than 24 
inches, 1/2 inch for viewing distances up to 72 inches, and proportionately larger 

http://www.specagent.com/Lookup?uid=123456944743
http://www.specagent.com/Lookup?uid=123456944744
http://www.specagent.com/Lookup?uid=123456944745
http://www.specagent.com/Lookup?uid=123456944746
http://www.specagent.com/Lookup?ulid=9882
http://www.specagent.com/Lookup?uid=123456944747
http://www.specagent.com/Lookup?uid=123456944748
http://www.specagent.com/Lookup?uid=123456944749
http://www.specagent.com/Lookup?uid=123456944750
http://www.specagent.com/Lookup?uid=123456944751
http://www.specagent.com/Lookup?uid=123456944752
http://www.specagent.com/Lookup?uid=123456944753
http://www.specagent.com/Lookup?uid=123456944754
http://www.specagent.com/Lookup?uid=123456944755
http://www.specagent.com/Lookup?uid=123456944756
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lettering for greater viewing distances. Include secondary lettering two-thirds to three-
quarters the size of principal lettering. 

F. Fasteners: Stainless-steel rivets or self-tapping screws. 

G. Adhesive: Contact-type permanent adhesive, compatible with label and with substrate. 

H. Duct Label Contents: Include identification of duct service using same designations or 
abbreviations as used on Drawings; also include duct size and an arrow indicating flow 
direction. 

1. Flow-Direction Arrows: Integral with duct system service lettering to 
accommodate both directions or as separate unit on each duct label to indicate 
flow direction. 

2.5 VALVE TAGS 

A. Manufacturers: Subject to compliance with requirements, provide products by one of 
the following: 

1. Actioncraft Products, Inc.; a division of Industrial Test Equipment Co., Inc. 
2. Brady Corporation. 
3. Brimar Industries, Inc. 
4. Carlton Industries, LP. 
5. Champion America. 
6. Craftmark Pipe Markers. 
7. emedco. 
8. Kolbi Pipe Marker Co. 
9. LEM Products Inc. 
10. Marking Sevices Inc. 
11. Seton Identification Products. 

B. Description: Stamped or engraved with 1/4-inch letters for piping system abbreviation 
and 1/2-inch numbers. 

1. Tag Material:  Brass, 0.032-inch minimum thickness, and having predrilled or 
stamped holes for attachment hardware. 

2. Background Color: Natural brass. 
3. Letter Color: Black. 
4. Tag Size: 1-1/2 inches, round. 
5. Fasteners: Brass beaded chain. 

C. Valve Schedules: For each piping system, on 8-1/2-by-11-inch bond paper. Tabulate 
valve number, piping system, system abbreviation (as shown on valve tag), location of 
valve (room or space), normal-operating position (open, closed, or modulating), and 

http://www.specagent.com/Lookup?ulid=9467
http://www.specagent.com/Lookup?uid=123456944775
http://www.specagent.com/Lookup?uid=123456944776
http://www.specagent.com/Lookup?uid=123456944777
http://www.specagent.com/Lookup?uid=123456944778
http://www.specagent.com/Lookup?uid=123456944779
http://www.specagent.com/Lookup?uid=123456944780
http://www.specagent.com/Lookup?uid=123456944781
http://www.specagent.com/Lookup?uid=123456944782
http://www.specagent.com/Lookup?uid=123456944783
http://www.specagent.com/Lookup?uid=123456944784
http://www.specagent.com/Lookup?uid=123456944785
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variations for identification. Mark valves for emergency shutoff and similar special 
uses. 

1. Valve-tag schedule shall be included in operation and maintenance data. 

2.6 WARNING TAGS 

A. Manufacturers: Subject to compliance with requirements, provide products by one of 
the following: 

1. Brady Corporation. 
2. Brimar Industries, Inc. 
3. Carlton Industries, LP. 
4. Champion America. 
5. Craftmark Pipe Markers. 
6. emedco. 
7. Kolbi Pipe Marker Co. 
8. LEM Products Inc. 
9. Marking Sevices Inc. 
10. Seton Identification Products. 

B. Description: Preprinted or partially preprinted accident-prevention tags of plasticized 
card stock with matte finish suitable for writing. 

1. Size:  3 by 5-1/4 inches minimum. 
2. Fasteners:  Brass grommet and wire. 
3. Nomenclature: Large-size primary caption such as "DANGER," "CAUTION," or 

"DO NOT OPERATE." 
4. Color: Safety-yellow background with black lettering. 

PART 3 - EXECUTION 

3.1 PREPARATION 

A. Clean piping and equipment surfaces of substances that could impair bond of 
identification devices, including dirt, oil, grease, release agents, and incompatible 
primers, paints, and encapsulants. 

3.2 GENERAL INSTALLATION REQUIREMENTS 

A. Coordinate installation of identifying devices with completion of covering and painting 
of surfaces where devices are to be applied. 

B. Coordinate installation of identifying devices with locations of access panels and doors. 

http://www.specagent.com/Lookup?ulid=9468
http://www.specagent.com/Lookup?uid=123456944786
http://www.specagent.com/Lookup?uid=123456944787
http://www.specagent.com/Lookup?uid=123456944788
http://www.specagent.com/Lookup?uid=123456944789
http://www.specagent.com/Lookup?uid=123456944790
http://www.specagent.com/Lookup?uid=123456944791
http://www.specagent.com/Lookup?uid=123456944792
http://www.specagent.com/Lookup?uid=123456944793
http://www.specagent.com/Lookup?uid=123456944794
http://www.specagent.com/Lookup?uid=123456944795
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C. Install identifying devices before installing acoustical ceilings and similar concealment. 

3.3 EQUIPMENT LABEL INSTALLATION 

A. Install or permanently fasten labels on each major item of mechanical equipment. 

B. Locate equipment labels where accessible and visible. 

3.4 PIPE LABEL INSTALLATION 

A. Pipe Label Locations: Locate pipe labels where piping is exposed or above accessible 
ceilings in finished spaces; machine rooms; accessible maintenance spaces such as 
shafts, tunnels, and plenums; and exterior exposed locations as follows: 

1. Near each valve and control device. 
2. Near each branch connection, excluding short takeoffs for fixtures and terminal 

units. Where flow pattern is not obvious, mark each pipe at branch. 
3. Near penetrations and on both sides of through walls, floors, ceilings, and 

inaccessible enclosures. 
4. At access doors, manholes, and similar access points that permit view of 

concealed piping. 
5. Near major equipment items and other points of origination and termination. 
6. Spaced at maximum intervals of 50 feet along each run. Reduce intervals to 25 

feet in areas of congested piping and equipment. 
7. On piping above removable acoustical ceilings. Omit intermediately spaced 

labels. 

B. Directional Flow Arrows: Arrows shall be used to indicate direction of flow in pipes, 
including pipes where flow is allowed in both directions. 

C. Pipe Label Color Schedule: 
1. Heating Water Piping:  White letters on a safety-green background. 
2. Condensate Drain Water Piping:  White letters on a safety-green background. 
3. Refrigerant Piping:  Black letters on a safety-orange background. 

3.5 DUCT LABEL INSTALLATION 

A. Install self-adhesive duct labels with permanent adhesive on air ducts in the following 
color codes:  

1. Blue: For cold-air supply ducts. 
2. Yellow: For hot-air supply ducts. 
3. Green: For exhaust-, outside-, relief-, return-, and mixed-air ducts. 
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B. Stenciled Duct Label Option: Stenciled labels showing service and flow direction may 
be provided instead of plastic-laminated duct labels, at Installer's option. 

C. Locate labels near points where ducts enter into and exit from concealed spaces and at 
maximum intervals of 50 feet in each space where ducts are exposed or concealed by 
removable ceiling system. 

3.6 VALVE-TAG INSTALLATION 

A. Install tags on valves and control devices in piping systems, except check valves, valves 
within factory-fabricated equipment units, shutoff valves, faucets, convenience and 
lawn-watering hose connections, and HVAC terminal devices and similar roughing-in 
connections of end-use fixtures and units. List tagged valves in a valve schedule. 

3.7 WARNING-TAG INSTALLATION 

A. Write required message on, and attach warning tags to, equipment and other items 
where required. 

END OF SECTION 
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SECTION 23 05 93 
 

TESTING, ADJUSTING, AND BALANCING FOR HVAC 

1.1 RELATED DOCUMENTS: 

A. Drawings and general provisions of the Contract, including General and Supplementary 
Conditions and Division 01 Specification Sections, apply to this Section. 

1.2 SUMMARY: 

A. Section Includes: 

1. Balancing Hydronic Piping Systems: 
a. Variable-flow hydronic systems. 

2. Testing, Adjusting, and Balancing Equipment: 
a. Motors. 
b. Condensing units. 
c. Boilers. 
d. Heat-transfer coils. 

3. Control system verification. 

1.3 DEFINITIONS: 

A. AABC: Associated Air Balance Council. 

B. BAS: Building automation systems. 

C. NEBB: National Environmental Balancing Bureau. 

D. TAB: Testing, adjusting, and balancing. 

E. TABB: Testing, Adjusting, and Balancing Bureau. 

F. TAB Specialist: An independent entity meeting qualification to perform TAB work. 

G. TDH: Total dynamic head. 
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1.4 INFORMATIONAL SUBMITTALS: 

A. Qualification Data: Within 30 days of Contractor's Notice to Proceed, submit 
documentation that the TAB specialist and this Project's TAB team members meet the 
qualifications specified in "Quality Assurance" Article. 

B. Contract Documents Examination Report: Within 30 days of Contractor's Notice to 
Proceed, submit the Contract Documents review report as specified in Part 3. 

C. Strategies and Procedures Plan: Within 60 days of Contractor's Notice to Proceed, 
submit TAB strategies and step-by-step procedures as specified in "Preparation" Article. 

D. System Readiness Checklists: Within 90 days of Contractor's Notice to Proceed, submit 
system readiness checklists as specified in "Preparation" Article. 

E. Examination Report: Submit a summary report of the examination review required in 
"Examination" Article. 

F. Certified TAB reports. 

G. Sample report forms. 

H. Instrument calibration reports, to include the following: 

1. Instrument type and make. 
2. Serial number. 
3. Application. 
4. Dates of use. 
5. Dates of calibration. 

1.5 QUALITY ASSURANCE: 

A. TAB Specialists Qualifications: Certified by AABC or NEBB. 

1. TAB Field Supervisor: Employee of the TAB specialist and certified by AABC or 
NEBB. 

2. TAB Technician: Employee of the TAB specialist and certified by AABC or 
NEBB as a TAB technician. 

B. Instrumentation Type, Quantity, Accuracy, and Calibration: Comply with requirements 
in ASHRAE 111, Section 4 – INSTRUMENTATION. 

C. ASHRAE Compliance: Applicable requirements in ASHRAE 62.1, Section 7.2.2 – AIR 
BALANCING. 

D. ASHRAE/IESNA Compliance: Applicable requirements in ASHRAE/IESNA 90.1, 
Section 6.7.2.3 – SYSTEM BALANCING.  
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1.6 FIELD CONDITIONS: 

A. Full Owner Occupancy: Owner will occupy the site and existing building during entire 
TAB period. Cooperate with Owner during TAB operations to minimize conflicts with 
Owner's operations. 

B. Partial Owner Occupancy: Owner may occupy completed areas of building before 
Substantial Completion. Cooperate with Owner during TAB operations to minimize 
conflicts with Owner's operations. 

PART 2 - PRODUCTS (Not Applicable) 

PART 3 - EXECUTION 

3.1 EXAMINATION: 

A. Examine the Contract Documents to become familiar with Project requirements and to 
discover conditions in systems designs that may preclude proper TAB of systems and 
equipment. 

B. Examine installed systems for balancing devices, such as test ports, gage cocks, 
thermometer wells, flow-control devices, balancing valves and fittings, and manual 
volume dampers. Verify that locations of these balancing devices are applicable for 
intended purpose and are accessible. 

C. Examine the approved submittals for HVAC systems and equipment. 

D. Examine design data including HVAC system descriptions, statements of design 
assumptions for environmental conditions and systems output, and statements of 
philosophies and assumptions about HVAC system and equipment controls. 

E. Examine ceiling plenums and underfloor air plenums used for supply, return, or relief 
air to verify that they are properly separated from adjacent areas. Verify that 
penetrations in plenum walls are sealed and fire-stopped if required. 

F. Examine equipment performance data including fan and pump curves. 

1. Relate performance data to Project conditions and requirements, including system 
effects that can create undesired or unpredicted conditions that cause reduced 
capacities in all or part of a system. 

2. Calculate system-effect factors to reduce performance ratings of HVAC 
equipment when installed under conditions different from the conditions used to 
rate equipment performance. To calculate system effects for air systems, use 
tables and charts found in AMCA 201, "Fans and Systems," or in SMACNA's 
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"HVAC Systems - Duct Design." Compare results with the design data and 
installed conditions. 

G. Examine system and equipment installations and verify that field quality-control testing, 
cleaning, and adjusting specified in individual Sections have been performed. 

H. Examine test reports specified in individual system and equipment Sections. 

I. Examine HVAC equipment and verify that bearings are greased, belts are aligned and 
tight, filters are clean, and equipment with functioning controls is ready for operation. 

J. Examine terminal units, such as variable-air-volume boxes, and verify that they are 
accessible and their controls are connected and functioning. 

K. Examine strainers. Verify that startup screens have been replaced by permanent screens 
with indicated perforations. 

L. Examine control valves for proper installation for their intended function of throttling, 
diverting, or mixing fluid flows. 

M. Examine heat-transfer coils for correct piping connections and for clean and straight 
fins. 

N. Examine system pumps to ensure absence of entrained air in the suction piping. 

O. Examine operating safety interlocks and controls on HVAC equipment. 

P. Report deficiencies discovered before and during performance of TAB procedures. 
Observe and record system reactions to changes in conditions. Record default set points 
if different from indicated values. 

3.2 PREPARATION: 

A. Prepare a TAB plan that includes the following: 

1. Equipment and systems to be tested. 
2. Strategies and step-by-step procedures for balancing the systems. 
3. Instrumentation to be used. 
4. Sample forms with specific identification for all equipment. 

B. Perform system-readiness checks of HVAC systems and equipment to verify system 
readiness for TAB work. Include, at a minimum, the following: 

1. Hydronics: 

a. Verify leakage and pressure tests on water distribution systems have been 
satisfactorily completed. 
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b. Piping is complete with terminals installed. 
c. Water treatment is complete. 
d. Systems are flushed, filled, and air purged. 
e. Strainers are pulled and cleaned. 
f. Control valves are functioning per the sequence of operation. 
g. Shutoff and balance valves have been verified to be 100 percent open. 
h. Pumps are started, and proper rotation is verified. 
i. Pump gage connections are installed directly at pump inlet and outlet 

flanges or in discharge and suction pipe prior to valves or strainers. 
j. Variable-frequency controllers' startup is complete, and safeties are verified. 
k. Suitable access to balancing devices and equipment is provided. 

3.3 GENERAL PROCEDURES FOR TESTING AND BALANCING> 

A. Perform testing and balancing procedures on each system according to the procedures 
contained in AABC's "National Standards for Total System Balance" NEBB's 
"Procedural Standards for Testing, Adjusting, and Balancing of Environmental 
Systems" SMACNA's "HVAC Systems - Testing, Adjusting, and Balancing" and in this 
Section. 

B. Cut insulation, ducts, pipes, and equipment cabinets for installation of test probes to the 
minimum extent necessary for TAB procedures. 
1. Install and join new insulation that matches removed materials. Restore 

insulation, coverings, vapor barrier, and finish according to Section 23 07 19 – 
HVAC PIPING INSULATION. 

C. Mark equipment and balancing devices, including damper-control positions, valve 
position indicators, fan-speed-control levers, and similar controls and devices, with 
paint or other suitable, permanent identification material to show final settings. 

D. Take and report testing and balancing measurements in inch-pound (IP) units. 

3.4 GENERAL PROCEDURES FOR HYDRONIC SYSTEMS: 

A. Prepare test reports for pumps, coils, and heat exchangers. Obtain approved submittals 
and manufacturer-recommended testing procedures. Crosscheck the summation of 
required coil and heat exchanger flow rates with pump design flow rate. 

B. Prepare schematic diagrams of systems' "as-built" piping layouts. 

C. In addition to requirements in "Preparation" Article, prepare hydronic systems for 
testing and balancing as follows: 

1. Check liquid level in expansion tank. 
2. Check highest vent for adequate pressure. 
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3. Check flow-control valves for proper position. 
4. Locate start-stop and disconnect switches, electrical interlocks, and motor starters. 
5. Verify that motor starters are equipped with properly sized thermal protection. 
6. Check that air has been purged from the system. 

3.5 PROCEDURES FOR VARIABLE-FLOW HYDRONIC SYSTEMS: 

A. Balance systems with automatic two- and three-way control valves by setting systems at 
maximum flow through heat-exchange terminals and proceed as specified above for 
hydronic systems. 

B. Adjust the variable-flow hydronic system as follows: 

1. Verify that the differential-pressure sensor is located as indicated. 
2. Determine whether there is diversity in the system. 

C. For systems with no diversity: 

1. Adjust pumps to deliver total design gpm. 

a. Measure total water flow. 

1) Position valves for full flow through coils. 
2) Measure flow by main flow meter, if installed. 
3) If main flow meter is not installed, determine flow by pump TDH or 

exchanger pressure drop. 

b. Measure pump TDH as follows: 

1) Measure discharge pressure directly at the pump outlet flange or in 
discharge pipe prior to any valves. 

2) Measure inlet pressure directly at the pump inlet flange or in suction 
pipe prior to any valves or strainers. 

3) Convert pressure to head and correct for differences in gage heights. 
4) Verify pump impeller size by measuring the TDH with the discharge 

valve closed. Note the point on manufacturer's pump curve at zero 
flow and verify that the pump has the intended impeller size. 

5) With valves open, read pump TDH. Adjust pump discharge valve 
until design water flow is achieved. 

c. Monitor motor performance during procedures and do not operate motor in 
an overloaded condition. 

2. Adjust flow-measuring devices installed in mains and branches to design water 
flows. 
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a. Measure flow in main and branch pipes. 
b. Adjust main and branch balance valves for design flow. 
c. Re-measure each main and branch after all have been adjusted. 

3. Adjust flow-measuring devices installed at terminals for each space to design 
water flows. 

a. Measure flow at terminals. 
b. Adjust each terminal to design flow. 
c. Re-measure each terminal after it is adjusted. 
d. Position control valves to bypass the coil and adjust the bypass valve to 

maintain design flow. 
e. Perform temperature tests after flows have been balanced. 

4. For systems with pressure-independent valves at terminals: 

a. Measure differential pressure and verify that it is within manufacturer's 
specified range. 

b. Perform temperature tests after flows have been verified. 

5. For systems without pressure-independent valves or flow-measuring devices at 
terminals: 

a. Measure and balance coils by either coil pressure drop or temperature 
method. 

b. If balanced by coil pressure drop, perform temperature tests after flows have 
been verified. 

6. Prior to verifying final system conditions, determine the system differential-
pressure set point. 

7. If the pump discharge valve was used to set total system flow with variable-
frequency controller at 60 Hz, at completion open discharge valve 100 percent 
and allow variable-frequency controller to control system differential-pressure set 
point. Record pump data under both conditions. 

8. Mark final settings and verify that all memory stops have been set. 
9. Verify final system conditions as follows: 

a. Re-measure and confirm that total water flow is within design. 
b. Re-measure final pumps' operating data, TDH, volts, amps, and static 

profile. 
c. Mark final settings. 

10. Verify that memory stops have been set. 

D. For systems with diversity: 

1. Determine diversity factor. 



Improvements to Arlington Town Hall Plaza  Weston & Sampson 
Town of Arlington, MA Bid Documents 
 July 29, 2020 
 

07/30/2018 23 05 93 - 8 

2. Simulate system diversity by closing required number of control valves, as 
approved by the design engineer. 

3. Adjust pumps to deliver total design gpm. 

a. Measure total water flow. 

1) Position valves for full flow through coils. 
2) Measure flow by main flow meter, if installed. 
3) If main flow meter is not installed, determine flow by pump TDH or 

exchanger pressure drop. 

b. Measure pump TDH as follows: 

1) Measure discharge pressure directly at the pump outlet flange or in 
discharge pipe prior to any valves. 

2) Measure inlet pressure directly at the pump inlet flange or in suction 
pipe prior to any valves or strainers. 

3) Convert pressure to head and correct for differences in gage heights. 
4) Verify pump impeller size by measuring the TDH with the discharge 

valve closed. Note the point on manufacturer's pump curve at zero 
flow and verify that the pump has the intended impeller size. 

5) With valves open, read pump TDH. Adjust pump discharge valve 
until design water flow is achieved. 

c. Monitor motor performance during procedures and do not operate motor in 
an overloaded condition. 

4. Adjust flow-measuring devices installed in mains and branches to design water 
flows. 

a. Measure flow in main and branch pipes. 
b. Adjust main and branch balance valves for design flow. 
c. Re-measure each main and branch after all have been adjusted. 

5. Adjust flow-measuring devices installed at terminals for each space to design 
water flows. 

a. Measure flow at terminals. 
b. Adjust each terminal to design flow. 
c. Re-measure each terminal after it is adjusted. 
d. Position control valves to bypass the coil, and adjust the bypass valve to 

maintain design flow. 
e. Perform temperature tests after flows have been balanced. 

6. For systems with pressure-independent valves at terminals: 
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a. Measure differential pressure, and verify that it is within manufacturer's 
specified range. 

b. Perform temperature tests after flows have been verified. 

7. For systems without pressure-independent valves or flow-measuring devices at 
terminals: 

a. Measure and balance coils by either coil pressure drop or temperature 
method. 

b. If balanced by coil pressure drop, perform temperature tests after flows have 
been verified. 

8. Open control valves that were shut. Close a sufficient number of control valves 
that were previously open to maintain diversity, and balance terminals that were 
just opened. 

9. Prior to verifying final system conditions, determine system differential-pressure 
set point. 

10. If the pump discharge valve was used to set total system flow with variable-
frequency controller at 60 Hz, at completion open discharge valve 100 percent 
and allow variable-frequency controller to control system differential-pressure set 
point. Record pump data under both conditions. 

11. Mark final settings and verify that memory stops have been set. 
12. Verify final system conditions as follows: 

a. Re-measure and confirm that total water flow is within design. 
b. Re-measure final pumps' operating data, TDH, volts, amps, and static 

profile. 
c. Mark final settings. 

13. Verify that memory stops have been set. 

3.6 PROCEDURES FOR MOTORS: 

A. Motors 1/2 HP and Larger: Test at final balanced conditions and record the following 
data: 

1. Manufacturer's name, model number, and serial number. 
2. Motor horsepower rating. 
3. Motor rpm. 
4. Phase and hertz. 
5. Nameplate and measured voltage, each phase. 
6. Nameplate and measured amperage, each phase. 
7. Starter size and thermal-protection-element rating. 
8. Service factor and frame size. 
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B. Motors Driven by Variable-Frequency Controllers: Test manual bypass of controller to 
prove proper operation. 

3.7 PROCEDURES FOR HEAT-TRANSFER COILS: 

A. Measure, adjust, and record the following data for each water coil: 

1. Entering- and leaving-water temperature. 
2. Water flow rate. 
3. Water pressure drop for major (more than 20 gpm) equipment coils, excluding 

unitary equipment such as reheat coils, unit heaters, and fan-coil units. 

B. Measure, adjust, and record the following data for each steam coil: 

1. Dry-bulb temperature of entering and leaving air. 
2. Inlet steam pressure. 

3.8 CONTROLS VERIFICATION: 

A. In conjunction with system balancing, perform the following: 

1. Verify temperature control system is operating within the design limitations. 
2. Confirm that the sequences of operation are in compliance with Contract 

Documents. 
3. Verify that controllers are calibrated and function as intended. 
4. Verify that controller set points are as indicated. 
5. Verify the operation of lockout or interlock systems. 
6. Verify the operation of valve and damper actuators. 
7. Verify that controlled devices are properly installed and connected to correct 

controller. 
8. Verify that controlled devices travel freely and are in position indicated by 

controller: open, closed, or modulating. 
9. Verify location and installation of sensors to ensure that they sense only intended 

temperature, humidity, or pressure. 

B. Reporting: Include a summary of verifications performed, remaining deficiencies, and 
variations from indicated conditions. 

3.9 TOLERANCES: 

A. Set HVAC system's airflow rates and water flow rates within the following tolerances: 

1. Supply, Return, and Exhaust Fans and Equipment with Fans:  Plus or minus 10 
percent. 

2. Air Outlets and Inlets:  Plus or minus 10 percent. 
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3. Heating-Water Flow Rate:  Plus or minus 10 percent. 

B. Maintaining pressure relationships as designed shall have priority over the tolerances 
specified above. 

3.10 PROGRESS REPORTING: 

A. Initial Construction-Phase Report: Based on examination of the Contract Documents as 
specified in "Examination" Article, prepare a report on the adequacy of design for 
systems balancing devices. Recommend changes and additions to systems balancing 
devices to facilitate proper performance measuring and balancing. Recommend changes 
and additions to HVAC systems and general construction to allow access for 
performance measuring and balancing devices. 

B. Status Reports: Prepare monthly progress reports to describe completed procedures, 
procedures in progress, and scheduled procedures. Include a list of deficiencies and 
problems found in systems being tested and balanced. Prepare a separate report for each 
system and each building floor for systems serving multiple floors. 

3.11 FINAL REPORT: 

A. General: Prepare a certified written report; tabulate and divide the report into separate 
sections for tested systems and balanced systems. 

1. Include a certification sheet at the front of the report's binder, signed and sealed 
by the certified testing and balancing engineer. 

2. Include a list of instruments used for procedures, along with proof of calibration. 
3. Certify validity and accuracy of field data. 

B. Final Report Contents: In addition to certified field-report data, include the following: 

1. Pump curves. 
2. Manufacturers' test data. 
3. Field test reports prepared by system and equipment installers. 
4. Other information relative to equipment performance; do not include Shop 

Drawings and Product Data. 

C. General Report Data: In addition to form titles and entries, include the following data: 

1. Title page. 
2. Name and address of the TAB specialist. 
3. Project name. 
4. Project location. 
5. Architect's name and address. 
6. Engineer's name and address. 
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7. Contractor's name and address. 
8. Report date. 
9. Signature of TAB supervisor who certifies the report. 
10. Table of Contents with the total number of pages defined for each section of the 

report. Number each page in the report. 
11. Summary of contents including the following: 

a. Indicated versus final performance. 
b. Notable characteristics of systems. 
c. Description of system operation sequence if it varies from the Contract 

Documents. 

12. Nomenclature sheets for each item of equipment. 
13. Data for terminal units, including manufacturer's name, type, size, and fittings. 
14. Notes to explain why certain final data in the body of reports vary from indicated 

values. 

D. System Diagrams: Include schematic layouts of air and hydronic distribution systems. 
Present each system with single-line diagram and include the following: 

1. Quantities of outdoor, supply, return, and exhaust airflows. 
2. Water and steam flow rates. 
3. Pipe and valve sizes and locations. 
4. Balancing stations. 
5. Position of balancing devices. 

E. Heat Exchanger Reports: For reheat coils and water coils of terminal units, include the 
following: 

1. Unit Data: 

a. System identification. 
b. Location and zone. 
c. System served. 
d. Coil make and size. 

2. Test Data (Indicated and Actual Values): 
 

a. Entering-water temperature in deg. F. 
b. Leaving-water temperature in deg. F. 
c. Water pressure drop in feet of head or psig. 
d. Entering Steam pressure, PSIG 
e. Leaving condesate temperature in deg. F. 

F. Pump Test Reports: Calculate impeller size by plotting the shutoff head on pump curves 
and include the following: 
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1. Unit Data: 

a. Unit identification. 
b. Location. 
c. Service. 
d. Make and size. 
e. Model number and serial number. 
f. Water flow rate in gpm. 
g. Water pressure differential in feet of head or psig. 
h. Required net positive suction head in feet of head or psig. 
i. Pump rpm. 
j. Impeller diameter in inches. 
k. Motor make and frame size. 
l. Motor horsepower and rpm. 
m. Voltage at each connection. 
n. Amperage for each phase. 
o. Full-load amperage and service factor. 
p. Seal type. 

2. Test Data (Indicated and Actual Values): 

a. Static head in feet of head or psig. 
b. Pump shutoff pressure in feet of head or psig. 
c. Actual impeller size in inches. 
d. Full-open flow rate in gpm. 
e. Full-open pressure in feet of head or psig. 
f. Final discharge pressure in feet of head or psig. 
g. Final suction pressure in feet of head or psig. 
h. Final total pressure in feet of head or psig. 
i. Final water flow rate in gpm. 
j. Voltage at each connection. 
k. Amperage for each phase. 

G. Instrument Calibration Reports: 

1. Report Data: 

a. Instrument type and make. 
b. Serial number. 
c. Application. 
d. Dates of use. 
e. Dates of calibration. 
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3.12 VERIFICATION OF TAB REPORT: 

A. The TAB specialist's test and balance engineer shall conduct the inspection in the 
presence of Architect and Commissioning Authority. 

B. Architect shall randomly select measurements, documented in the final report, to be 
rechecked. Rechecking shall be limited to either 10 percent of the total measurements 
recorded or the extent of measurements that can be accomplished in a normal 8-hour 
business day. 

C. If rechecks yield measurements that differ from the measurements documented in the 
final report by more than the tolerances allowed, the measurements shall be noted as 
"FAILED." 

D. If the number of "FAILED" measurements is greater than 10 percent of the total 
measurements checked during the final inspection, the testing and balancing shall be 
considered incomplete and shall be rejected. 

E. If TAB work fails, proceed as follows: 

1. TAB specialists shall recheck all measurements and make adjustments. Revise the 
final report and balancing device settings to include all changes; resubmit the final 
report and request a second final inspection. 

2. If the second final inspection also fails, Owner may contract the services of 
another TAB specialist to complete TAB work according to the Contract 
Documents and deduct the cost of the services from the original TAB specialist's 
final payment. 

3. If the second verification also fails, Owner may contact AABC Headquarters 
regarding the AABC National Performance Guaranty. 

F. Prepare test and inspection reports. 

3.13 ADDITIONAL TESTS: 

A. Within 90 days of completing TAB, perform additional TAB to verify that balanced 
conditions are being maintained throughout and to correct unusual conditions. 

B. Seasonal Periods: If initial TAB procedures were not performed during near-peak 
summer and winter conditions, perform additional TAB during near-peak summer and 
winter conditions. 

END OF SECTION 
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SECTION 23 07 19 
 

HVAC 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 HVAC piping systems: 
1. Heating hot-water piping, indoors. 
2. Steam and steam condensate piping, indoors. 

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. 
6. Detail application of field-applied jackets. 
7. Detail application at linkages of control devices. 

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 
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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 and inspecting 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. 

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 23 05 29 "Hangers and Supports for HVAC 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," and "Outdoor, Aboveground Piping Insulation Schedule articles 
for where insulating materials shall be applied. 

B. Products shall not contain asbestos, lead, mercury, or mercury compounds. 

C. Products that come in contact with stainless steel shall have a leachable chloride content 
of less than 50 ppm when tested according to ASTM C 871. 

D. Insulation materials for use on austenitic stainless steel shall be qualified as acceptable 
according to ASTM C 795. 

E. Foam insulation materials shall not use CFC or HCFC blowing agents in the 
manufacturing process. 

F. Flexible Elastomeric Insulation: Closed-cell, sponge- or expanded-rubber materials. 
Comply with ASTM C 534, Type I for tubular materials. 

1. Manufacturers: Subject to compliance with requirements, provide products by one 
of the following: 

a. Aeroflex USA, Inc. 
b. Armacell LLC. 
c. Or Equal. 

G. Mineral-Fiber Blanket Insulation: Mineral or glass fibers bonded with a thermosetting 
resin. Comply with ASTM C 553, Type II and ASTM C 1290, Type  II with factory-
applied vinyl jacket III with factory-applied FSK jacket or III with factory-applied FSP 
jacket. Factory-applied jacket requirements are specified in "Factory-Applied Jackets" 
Article. 

1. Manufacturers: Subject to compliance with requirements, provide products by one 
of the following: 

http://www.specagent.com/Lookup?ulid=3197
http://www.specagent.com/Lookup?uid=123457050625
http://www.specagent.com/Lookup?uid=123457050626
http://www.specagent.com/Lookup?ulid=3198
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a. CertainTeed Corporation. 
b. Johns Manville; a Berkshire Hathaway company. 
c. Knauf Insulation. 
d. Manson Insulation Inc. 
e. Owens Corning. 

H. Mineral-Fiber, Preformed Pipe Insulation: 

1. Manufacturers: Subject to compliance with requirements, provide products by one 
of the following: 

a. Johns Manville; a Berkshire Hathaway company. 
b. Knauf Insulation. 
c. Manson Insulation Inc. 
d. Owens Corning. 

2. Type I, 850 deg. F Materials: Mineral or glass fibers bonded with a thermosetting 
resin. Comply with ASTM C 547, Type I, Grade A, with factory-applied ASJ or 
with factory-applied ASJ-SSL. Factory-applied jacket requirements are specified 
in "Factory-Applied Jackets" Article. 

3. Type II, 1200 deg. F Materials: Mineral or glass fibers bonded with a 
thermosetting resin. Comply with ASTM C 547, Type II, Grade A, with factory-
applied ASJ or with factory-applied ASJ-SSL. 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. Manufacturers: Subject to compliance with requirements, provide products by one 
of the following: 

a. Or Equal. 
b. Ramco Insulation, Inc. 

B. Mineral-Fiber, Hydraulic-Setting Insulating and Finishing Cement: Comply with 
ASTM C 449. 

1. Manufacturers: Subject to compliance with requirements, provide products by one 
of the following: 

a. Or Equal. 
b. Ramco Insulation, Inc. 

http://www.specagent.com/Lookup?uid=123457050569
http://www.specagent.com/Lookup?uid=123457050570
http://www.specagent.com/Lookup?uid=123457050571
http://www.specagent.com/Lookup?uid=123457050572
http://www.specagent.com/Lookup?uid=123457050573
http://www.specagent.com/Lookup?ulid=3199
http://www.specagent.com/Lookup?uid=123457050629
http://www.specagent.com/Lookup?uid=123457050630
http://www.specagent.com/Lookup?uid=123457050631
http://www.specagent.com/Lookup?uid=123457050632
http://www.specagent.com/Lookup?ulid=3206
http://www.specagent.com/Lookup?uid=123457050696
http://www.specagent.com/Lookup?ulid=3208
http://www.specagent.com/Lookup?uid=123457050640
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2.3 ADHESIVES: 

A. Materials shall be compatible with insulation materials, jackets, and substrates and for 
bonding insulation to itself and to surfaces to be insulated unless otherwise indicated. 

B. Mineral-Fiber Adhesive: Comply with MIL-A-3316C, Class 2, Grade A. 

1. Manufacturers: Subject to compliance with requirements, provide products by one 
of the following: 

a. Childers Brand; H. B. Fuller Construction Products. 
b. Eagle Bridges - Marathon Industries. 
c. Foster Brand; H. B. Fuller Construction Products. 

C. ASJ Adhesive, and FSK and PVDC Jacket Adhesive: Comply with MIL-A-3316C, 
Class 2, Grade A for bonding insulation jacket lap seams and joints. 

1. Manufacturers: Subject to compliance with requirements, provide products by one 
of the following: 

a. Childers Brand; H. B. Fuller Construction Products. 
b. Eagle Bridges - Marathon Industries. 
c. Foster Brand; H. B. Fuller Construction Products. 

D. PVC Jacket Adhesive: Compatible with PVC jacket. 

1. Manufacturers: Subject to compliance with requirements, provide products by one 
of the following: 

a. Dow Corning Corporation. 
b. Johns Manville; a Berkshire Hathaway company. 

2.4 MASTICS: 

A. Materials shall be compatible with insulation materials, jackets, and substrates; comply 
with MIL-PRF-19565C, Type II. 

B. Vapor-Barrier Mastic: Water based; suitable for indoor use on below-ambient services. 

1. Manufacturers: Subject to compliance with requirements, provide products by one 
of the following: 

a. Childers Brand; H. B. Fuller Construction Products. 
b. Foster Brand; H. B. Fuller Construction Products. 
c. Knauf Insulation. 

http://www.specagent.com/Lookup?ulid=3213
http://www.specagent.com/Lookup?uid=123457050649
http://www.specagent.com/Lookup?uid=123457050650
http://www.specagent.com/Lookup?uid=123457050651
http://www.specagent.com/Lookup?ulid=3215
http://www.specagent.com/Lookup?uid=123457050655
http://www.specagent.com/Lookup?uid=123457050656
http://www.specagent.com/Lookup?uid=123457050654
http://www.specagent.com/Lookup?ulid=3216
http://www.specagent.com/Lookup?uid=123457050662
http://www.specagent.com/Lookup?uid=123457050659
http://www.specagent.com/Lookup?ulid=3217
http://www.specagent.com/Lookup?uid=123457095682
http://www.specagent.com/Lookup?uid=123457050575
http://www.specagent.com/Lookup?uid=123457050576
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2. Water-Vapor Permeance: ASTM E 96/E 96M, Procedure B, 0.013 perm at 43-mil 
dry film thickness. 

3. Service Temperature Range: Minus 20 to plus 180 deg. F. 
4. Solids Content: ASTM D 1644, 58 percent by volume and 70 percent by weight. 
5. Color: White. 

C. Breather Mastic: Water based; suitable for indoor and outdoor use on above-ambient 
services. 

1. Manufacturers: Subject to compliance with requirements, provide products by one 
of the following: 

a. Childers Brand; H. B. Fuller Construction Products. 
b. Eagle Bridges - Marathon Industries. 
c. Knauf Insulation. 

2. Water-Vapor Permeance: ASTM F 1249, 1.8 perms at 0.0625-inch dry film 
thickness. 

3. Service Temperature Range: Minus 20 to plus 180 deg. F. 
4. Solids Content: 60 percent by volume and 66 percent by weight. 
5. Color: White. 

2.5 LAGGING ADHESIVES: 

A. Description: Comply with MIL-A-3316C, Class I, Grade A and shall be compatible 
with insulation materials, jackets, and substrates. 

1. Manufacturers: Subject to compliance with requirements, provide products by one 
of the following: 

a. Childers Brand; H. B. Fuller Construction Products. 
b. Foster Brand; H. B. Fuller Construction Products. 

2. Fire-resistant, water-based lagging adhesive and coating for use indoors to adhere 
fire-resistant lagging cloths over pipe insulation. 

3. Service Temperature Range: 0 to plus 180 deg. F. 
4. Color: White. 

2.6 SEALANTS: 

A. FSK and Metal Jacket Flashing Sealants: 

1. Manufacturers: Subject to compliance with requirements, provide products by one 
of the following: 

http://www.specagent.com/Lookup?ulid=3220
http://www.specagent.com/Lookup?uid=123457050581
http://www.specagent.com/Lookup?uid=123457050582
http://www.specagent.com/Lookup?uid=123457050587
http://www.specagent.com/Lookup?ulid=3221
http://www.specagent.com/Lookup?uid=123457050737
http://www.specagent.com/Lookup?uid=123457050738
http://www.specagent.com/Lookup?ulid=3224
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a. Childers Brand; H. B. Fuller Construction Products. 
b. Eagle Bridges - Marathon Industries. 
c. Foster Brand; H. B. Fuller Construction Products. 

2. Materials shall be compatible with insulation materials, jackets, and substrates. 

3. Fire- and water-resistant, flexible, elastomeric sealant. 
4. Service Temperature Range: Minus 40 to plus 250 deg. F. 
5. Color: Aluminum. 

B. ASJ Flashing Sealants, and Vinyl, PVDC, and PVC Jacket Flashing Sealants: 

1. Manufacturers: Subject to compliance with requirements, provide products by the 
following: 

a. Childers Brand; H. B. Fuller Construction Products. 

2. Materials shall be compatible with insulation materials, jackets, and substrates. 

3. Fire- and water-resistant, flexible, elastomeric sealant. 
4. Service Temperature Range: Minus 40 to plus 250 deg. F. 
5. Color: White. 

2.7 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. 

4. FSP Jacket: Aluminum-foil, fiberglass-reinforced scrim with polyethylene 
backing; complying with ASTM C 1136, Type II. 

5. PVDC Jacket for Indoor Applications: 4-mil-thick, white PVDC biaxially 
oriented barrier film with a permeance at 0.02 perm when tested according to 
ASTM E 96/E 96M and with a flame-spread index of 5 and a smoke-developed 
index of 20 when tested according to ASTM E 84. 

a. Manufacturers: Subject to compliance with requirements, provide products 
by one of the following: 

1) ITW Insulation Systems; Illinois Tool Works, Inc. 
2) Or Equal. 

http://www.specagent.com/Lookup?uid=123457050665
http://www.specagent.com/Lookup?uid=123457050666
http://www.specagent.com/Lookup?uid=123457050664
http://www.specagent.com/Lookup?ulid=3225
http://www.specagent.com/Lookup?uid=123457050669
http://www.specagent.com/Lookup?ulid=3226
http://www.specagent.com/Lookup?uid=123457050714
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6. PVDC Jacket for Outdoor Applications: 6-mil-thick, white PVDC biaxially 
oriented barrier film with a permeance at 0.01 perm when tested according to 
ASTM E 96/E 96M and with a flame-spread index of 5 and a smoke-developed 
index of 25 when tested according to ASTM E 84. 

a. Manufacturers: Subject to compliance with requirements, provide products 
by one of the following: 

1) ITW Insulation Systems; Illinois Tool Works, Inc. 

7. PVDC-SSL Jacket: PVDC jacket with a self-sealing, pressure-sensitive, acrylic-
based adhesive covered by a removable protective strip. 

a. Manufacturers: Subject to compliance with requirements, provide products 
by one of the following: 

1) ITW Insulation Systems; Illinois Tool Works, Inc. 
2) Or Equal. 

8. Vinyl Jacket: White vinyl with a permeance of 1.3 perms when tested according 
to ASTM E 96/E 96M, Procedure A, and complying with NFPA 90A and 
NFPA 90B. 

2.8 FIELD-APPLIED JACKETS: 

A. Field-applied jackets shall comply with ASTM C 921, Type I, unless otherwise 
indicated. 

B. FSK Jacket: Aluminum-foil-face, fiberglass-reinforced scrim with kraft-paper backing. 

C. PVC Jacket: High-impact-resistant, UV-resistant PVC complying with ASTM D 1784, 
Class 16354-C; thickness as scheduled; roll stock ready for shop or field cutting and 
forming. Thickness is indicated in field-applied jacket schedules. 

1. Manufacturers: Subject to compliance with requirements, provide products by one 
of the following: 

a. Johns Manville; a Berkshire Hathaway company. 
b. Or Equal. 
c. P.I.C. Plastics, Inc. 
d. Speedline Corporation. 

2. Adhesive: As recommended by jacket material manufacturer. 
3. Color:  White. 
4. Factory-fabricated fitting covers to match jacket if available; otherwise, field 

fabricate. 

http://www.specagent.com/Lookup?ulid=3227
http://www.specagent.com/Lookup?uid=123457050717
http://www.specagent.com/Lookup?ulid=3228
http://www.specagent.com/Lookup?uid=123457050722
http://www.specagent.com/Lookup?ulid=3232
http://www.specagent.com/Lookup?uid=123457050765
http://www.specagent.com/Lookup?uid=123457050764
http://www.specagent.com/Lookup?uid=123457050762
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a. Shapes: 45- and 90-degree, short- and long-radius elbows, tees, valves, 
flanges, unions, reducers, end caps, soil-pipe hubs, traps, mechanical joints, 
and P-trap and supply covers for lavatories. 

D. Metal Jacket: 

1. Manufacturers: Subject to compliance with requirements, provide products by one 
of the following: 

a. ITW Insulation Systems; Illinois Tool Works, Inc. 
b. Or Equal. 

2. Aluminum Jacket: Comply with ASTM B 209, Alloy 3003, 3005, 3105, or 5005, 
Temper H-14. 

a. Sheet and roll stock ready for shop or field sizing. 
b. Finish and thickness are indicated in field-applied jacket schedules. 
c. Moisture Barrier for Indoor Applications:  3-mil-thick, heat-bonded 

polyethylene and kraft paper. 
d. Moisture Barrier for Outdoor Applications:  3-mil-thick, heat-bonded 

polyethylene and kraft paper. 
e. Factory-Fabricated Fitting Covers: 

1) Same material, finish, and thickness as jacket. 
2) Preformed 2-piece or gore, 45- and 90-degree, short- and long-radius 

elbows. 
3) Tee covers. 
4) Flange and union covers. 
5) End caps. 
6) Beveled collars. 
7) Valve covers. 
8) Field fabricate fitting covers only if factory-fabricated fitting covers 

are not available. 

E. Self-Adhesive Outdoor Jacket: 60-mil-thick, laminated vapor barrier and waterproofing 
membrane for installation over insulation located aboveground outdoors; consisting of a 
rubberized bituminous resin on a cross-laminated polyethylene film covered with 
stucco-embossed aluminum-foil facing. 

1. Manufacturers: Subject to compliance with requirements, provide products by the 
following: 

a. Or Equal. 
b. Polyguard Products, Inc. 

F. PVDC Jacket for Indoor Applications: 4-mil-thick, white PVDC biaxially oriented 
barrier film with a permeance at 0.02 perms when tested according to 

http://www.specagent.com/Lookup?ulid=3233
http://www.specagent.com/Lookup?uid=123457050768
http://www.specagent.com/Lookup?ulid=3235
http://www.specagent.com/Lookup?uid=123457050671
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ASTM E 96/E 96M and with a flame-spread index of 5 and a smoke-developed index of 
20 when tested according to ASTM E 84. 

1. Manufacturers: Subject to compliance with requirements, provide products by one 
of the following: 

a. ITW Insulation Systems; Illinois Tool Works, Inc. 
b. Or Equal. 

G. PVDC Jacket for Outdoor Applications: 6-mil-thick, white PVDC biaxially oriented 
barrier film with a permeance at 0.01 perms when tested according to 
ASTM E 96/E 96M and with a flame-spread index of 5 and a smoke-developed index of 
25 when tested according to ASTM E 84. 

1. Manufacturers: Subject to compliance with requirements, provide products by one 
of the following: 

a. ITW Insulation Systems; Illinois Tool Works, Inc. 
b. Or Equal. 

H. PVDC-SSL Jacket: PVDC jacket with a self-sealing, pressure-sensitive, acrylic-based 
adhesive covered by a removable protective strip. 

1. Manufacturers: Subject to compliance with requirements, provide products by one 
of the following: 

a. ITW Insulation Systems; Illinois Tool Works, Inc. 
b. Or Equal. 

2.9 TAPES: 

A. ASJ Tape: White vapor-retarder tape matching factory-applied jacket with acrylic 
adhesive, complying with ASTM C 1136. 

1. Manufacturers: Subject to compliance with requirements, provide products by one 
of the following: 

a. Avery Dennison Corporation, Specialty Tapes Division. 
b. Compac Corporation. 
c. Knauf Insulation. 
d. Or Equal. 

2. Width: 3 inches. 

3. Thickness: 11.5 mils. 
4. Adhesion: 90 ounces’ force/inch in width. 
5. Elongation: 2 percent. 

http://www.specagent.com/Lookup?ulid=3236
http://www.specagent.com/Lookup?uid=123457050733
http://www.specagent.com/Lookup?ulid=3237
http://www.specagent.com/Lookup?uid=123457050736
http://www.specagent.com/Lookup?ulid=3238
http://www.specagent.com/Lookup?uid=123457050742
http://www.specagent.com/Lookup?ulid=3239
http://www.specagent.com/Lookup?uid=123457050589
http://www.specagent.com/Lookup?uid=123457050590
http://www.specagent.com/Lookup?uid=123457050593
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6. Tensile Strength: 40 lb./inch in width. 
7. ASJ Tape Disks and Squares: Precut disks or squares of ASJ tape. 

B. FSK Tape: Foil-face, vapor-retarder tape matching factory-applied jacket with acrylic 
adhesive; complying with ASTM C 1136. 

1. Manufacturers: Subject to compliance with requirements, provide products by one 
of the following: 

a. Avery Dennison Corporation, Specialty Tapes Division. 
b. Ideal Tape Co., Inc., an American Biltrite Company. 
c. Knauf Insulation. 
d. Or Equal. 

2. Width: 3 inches. 

3. Thickness: 6.5 mils. 
4. Adhesion: 90 ounces’ force/inch in width. 
5. Elongation: 2 percent. 
6. Tensile Strength: 40 lbf/inch in width. 
7. FSK Tape Disks and Squares: Precut disks or squares of FSK tape. 

C. PVC Tape: White vapor-retarder tape matching field-applied PVC jacket with acrylic 
adhesive; suitable for indoor and outdoor applications. 

1. Manufacturers: Subject to compliance with requirements, provide products by one 
of the following: 

a. Compac Corporation. 
b. Ideal Tape Co., Inc., an American Biltrite Company. 
c. Or Equal. 

2. Width: 2 inches. 

3. Thickness: 6 mils. 
4. Adhesion: 64 ounces’ force/inch in width. 
5. Elongation: 500 percent. 
6. Tensile Strength: 18 lbf/inch in width. 

D. Aluminum-Foil Tape: Vapor-retarder tape with acrylic adhesive. 

1. Manufacturers: Subject to compliance with requirements, provide products by one 
of the following: 

a. Avery Dennison Corporation, Specialty Tapes Division. 
b. Ideal Tape Co., Inc., an American Biltrite Company. 
c. Knauf Insulation. 

http://www.specagent.com/Lookup?ulid=3240
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http://www.specagent.com/Lookup?uid=123457050601
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d. Or Equal. 

2. Width: 2 inches. 

3. Thickness: 3.7 mils. 
4. Adhesion: 100 ounces’ force/inch in width. 
5. Elongation: 5 percent. 
6. Tensile Strength: 34 lbf/inch in width. 

E. PVDC Tape for Indoor Applications: White vapor-retarder PVDC tape with acrylic 
adhesive. 

1. Manufacturers: Subject to compliance with requirements, provide products by one 
of the following: 

a. ITW Insulation Systems; Illinois Tool Works, Inc. 
b. Or Equal. 

2. Width: 3 inches. 

3. Film Thickness: 4 mils. 
4. Adhesive Thickness: 1.5 mils. 
5. Elongation at Break: 145 percent. 
6. Tensile Strength: 55 lbf/inch in width. 

F. PVDC Tape for Outdoor Applications: White vapor-retarder PVDC tape with acrylic 
adhesive. 

1. Manufacturers: Subject to compliance with requirements, provide products by one 
of the following: 

a. ITW Insulation Systems; Illinois Tool Works, Inc. 
b. Or Equal. 

2. Width: 3 inches. 

3. Film Thickness: 6 mils. 
4. Adhesive Thickness: 1.5 mils. 
5. Elongation at Break: 145 percent. 
6. Tensile Strength: 55 lbf/inch in width. 

2.10 SECUREMENTS: 

A. Bands: 

1. Manufacturers: Subject to compliance with requirements, provide products by one 
of the following: 

http://www.specagent.com/Lookup?ulid=3243
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a. ITW Insulation Systems; Illinois Tool Works, Inc. 
b. Or Equal. 
c. RPR Products, Inc. 

2. Stainless Steel: ASTM A 167 or ASTM A 240/A 240M, Type 304 or Type 316; 
0.015-inch-thick, 1/2-inch 3/4-inch wide with wing seal or closed seal. 

3. Aluminum: ASTM B 209, Alloy 3003, 3005, 3105, or 5005; Temper H-14, 0.020-
inch-thick, 3/4-inch wide with wing seal or closed seal. 

4. Springs: Twin spring set constructed of stainless steel with ends flat and slotted to 
accept metal bands. Spring size determined by manufacturer for application. 

B. Staples: Outward-clinching insulation staples, nominal 3/4-inch-wide, stainless steel or 
Monel. 

C. Wire:  0.062-inch soft-annealed, stainless steel. 

1. Manufacturers: Subject to compliance with requirements, provide products by one 
of the following: 

a. C & F Wire. 
b. Or Equal. 

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. 
3. 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. Surface Preparation: Clean and prepare surfaces to be insulated. Before insulating, 
apply a corrosion coating to insulated surfaces as follows: 

1. Stainless Steel: Coat 300 series stainless steel with an epoxy primer 5 mils thick 
and an epoxy finish 5 mils thick if operating in a temperature range between 140 
and 300 deg. F. Consult coating manufacturer for appropriate coating materials 
and application methods for operating temperature range. 
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2. Carbon Steel: Coat carbon steel operating at a service temperature between 32 and 
300 deg. F with an epoxy coating. Consult coating manufacturer for appropriate 
coating materials and application methods for operating temperature range. 

C. Coordinate insulation installation with the trade installing heat tracing. Comply with 
requirements for heat tracing that apply to insulation. 

D. Mix insulating cements with clean potable water; if insulating cements are to be in 
contact with stainless-steel surfaces, use demineralized water. 

3.3 GENERAL INSTALLATION REQUIREMENTS: 

A. Install insulation materials, accessories, and finishes with smooth, straight, and even 
surfaces; free of voids throughout the length of piping including fittings, valves, and 
specialties. 

B. Install insulation materials, forms, vapor barriers or retarders, jackets, and 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. 
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4. Cover inserts with jacket material matching adjacent pipe insulation. Install 
shields over jacket, arranged to protect jacket from tear or puncture by hanger, 
support, and shield. 

K. Apply adhesives, mastics, and sealants at manufacturer's recommended coverage rate 
and wet and dry film thicknesses. 

L. Install insulation with factory-applied jackets as follows: 

1. Draw jacket tight and smooth. 
2. Cover circumferential joints with 3-inch-wide strips, of same material as 

insulation jacket. Secure strips with adhesive and outward clinching staples along 
both edges of strip, spaced 4 inches o.c. 

3. Overlap jacket longitudinal seams at least 1-1/2 inches. Install insulation with 
longitudinal seams at bottom of pipe. Clean and dry surface to receive self-sealing 
lap. Staple laps with outward clinching staples along edge at 4 inches o.c. 

a. For below-ambient services, apply vapor-barrier mastic over staples. 

4. Cover joints and seams with tape, according to insulation material manufacturer's 
written instructions, to maintain vapor seal. 

5. Where vapor barriers are indicated, apply vapor-barrier mastic on seams and 
joints and at ends adjacent to pipe flanges and fittings. 

M. Cut insulation in a manner to avoid compressing insulation more than 75 percent of its 
nominal thickness. 

N. Finish installation with systems at operating conditions. Repair joint separations and 
cracking due to thermal movement. 

O. Repair damaged insulation facings by applying same facing material over damaged 
areas. Extend patches at least 4 inches beyond damaged areas. Adhere, staple, and seal 
patches similar to butt joints. 

P. For above-ambient services, do not install insulation to the following: 

1. Vibration-control devices. 
2. Testing agency labels and stamps. 
3. Nameplates and data plates. 
4. Manholes. 
5. Handholes. 
6. Cleanouts. 
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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 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. 

4. Seal jacket to wall flashing with flashing sealant. 

D. Insulation Installation at Interior Wall and Partition Penetrations (That Are Not Fire 
Rated): Install insulation continuously through walls and partitions. 

E. Insulation Installation at Fire-Rated Wall and Partition Penetrations: Install insulation 
continuously through penetrations of fire-rated walls and partitions. 

1. Comply with requirements in Section 07 84 00 "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 07 84 00 "FIRESTOPPING." 
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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. 

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. 
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9. Stencil or label the outside insulation jacket of each union with the word "union." 
Match size and color of pipe labels. 

C. Insulate instrument connections for thermometers, pressure gages, pressure temperature 
taps, test connections, flow meters, sensors, switches, and transmitters on insulated 
pipes. Shape insulation at these connections by tapering it to and around the connection 
with insulating cement and finish with finishing cement, mastic, and flashing sealant. 

D. Install removable insulation covers at locations indicated. Installation shall conform to 
the following: 

1. Make removable flange and union insulation from sectional pipe insulation of 
same thickness as that on adjoining pipe. Install same insulation jacket as 
adjoining pipe insulation. 

2. When flange and union covers are made from sectional pipe insulation, extend 
insulation from flanges or union long at least two times the insulation thickness 
over adjacent pipe insulation on each side of flange or union. Secure flange cover 
in place with stainless-steel or aluminum bands. Select band material compatible 
with insulation and jacket. 

3. Construct removable valve insulation covers in same manner as for flanges, 
except divide the two-part section on the vertical center line of valve body. 

4. When covers are made from block insulation, make two halves, each consisting of 
mitered blocks wired to stainless-steel fabric. Secure this wire frame, with its 
attached insulation, to flanges with tie wire. Extend insulation at least 2 inches 
over adjacent pipe insulation on each side of valve. Fill space between flange or 
union cover and 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. 
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. 
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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 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. 
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4. Install jacket material with manufacturer's recommended adhesive, overlap seams 
at least 1-inch, and seal joints with flashing sealant. 

C. Insulation Installation on Pipe Fittings and Elbows: 

1. Install preformed sections of same material as straight segments of pipe insulation 
when available. 

2. When preformed insulation elbows and fittings are not available, install mitered 
sections of pipe insulation, to a thickness equal to adjoining pipe insulation. 
Secure insulation materials with wire or bands. 

D. Insulation Installation on Valves and Pipe Specialties: 

1. Install preformed sections of same material as straight segments of pipe insulation 
when available. 

2. When preformed sections are not available, install mitered sections of pipe 
insulation to valve body. 

3. Arrange insulation to permit access to packing and to allow valve operation 
without disturbing insulation. 

4. Install insulation to flanges as specified for flange insulation application. 

3.8 FIELD-APPLIED JACKET INSTALLATION: 

A. Where FSK jackets are indicated, install as follows: 

1. Draw jacket material smooth and tight. 
2. Install lap or joint strips with same material as jacket. 
3. Secure jacket to insulation with manufacturer's recommended adhesive. 
4. Install jacket with 1-1/2-inch laps at longitudinal seams and 3-inch-wide joint 

strips at end joints. 
5. Seal openings, punctures, and breaks in vapor-retarder jackets and exposed 

insulation with vapor-barrier mastic. 

B. Where PVC jackets are indicated, install with 1-inch overlap at longitudinal seams and 
end joints; for horizontal applications. Seal with manufacturer's recommended adhesive. 

1. Apply two continuous beads of adhesive to seams and joints, one bead under lap 
and the finish bead along seam and joint edge. 

C. Where metal jackets are indicated, install with 2-inch overlap at longitudinal seams and 
end joints. Overlap longitudinal seams arranged to shed water. Seal end joints with 
weatherproof sealant recommended by insulation manufacturer. Secure jacket with 
stainless-steel bands 12 inches o.c. and at end joints. 

D. Where PVDC jackets are indicated, install as follows: 
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1. Apply three separate wraps of filament tape per insulation section to secure pipe 
insulation to pipe prior to installation of PVDC jacket. 

2. Wrap factory-presized jackets around individual pipe insulation sections with one 
end overlapping the previously installed sheet. Install presized jacket with an 
approximate overlap at butt joint of 2 inches over the previous section. Adhere lap 
seal using adhesive or SSL, and then apply 1-1/4 circumferences of appropriate 
PVDC tape around overlapped butt joint. 

3. Continuous jacket can be spiral-wrapped around a length of pipe insulation. 
Apply adhesive or PVDC tape at overlapped spiral edge. When electing to use 
adhesives, refer to manufacturer's written instructions for application of adhesives 
along this spiral edge to maintain a permanent bond. 

4. Jacket can be wrapped in cigarette fashion along length of roll for insulation 
systems with an outer circumference of 33-1/2 inches or less. The 33-1/2-inch-
circumference limit allows for 2-inch-overlap seal. Using the length of roll allows 
for longer sections of jacket to be installed at one time. Use adhesive on the lap 
seal. Visually inspect lap seal for "fishmouthing," and use PVDC tape along lap 
seal to secure joint. 

5. Repair holes or tears in PVDC jacket by placing PVDC tape over the hole or tear 
and wrapping a minimum of 1-1/4 circumferences to avoid damage to tape edges. 

3.9 FINISHES: 

A. Pipe Insulation with ASJ, Glass-Cloth, or Other Paintable Jacket Material: Paint jacket 
with paint system identified below and as specified in Section 09 90 00 "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. 

3.10 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. 
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B. Items Not Insulated: Unless otherwise indicated, do not install insulation on the 
following: 

1. Drainage piping located in crawl spaces. 
2. Underground piping. 
3. Chrome-plated pipes and fittings unless there is a potential for personnel injury. 

3.11 INDOOR PIPING INSULATION SCHEDULE: 

A. Heating-Hot-Water Supply and Return, 200 Deg. F and Below:  

1. NPS 12 and Smaller: Insulation shall be: 
a. Mineral-Fiber, Preformed Pipe, Type I: thickness to meet energy IECC-

2015. 

B. Steam and Steam Condensate Piping, 350 Deg. F and Below: 

1. NPS 12 and Smaller: Insulation shall be: 
a. Mineral-Fiber, Preformed Pipe, Type I: thickness to meet energy IECC-

2015. 

3.12 INDOOR, FIELD-APPLIED JACKET SCHEDULE 

A. Install jacket over insulation material. For insulation with factory-applied jacket, install 
the field-applied jacket over the factory-applied jacket. 

B. Piping, Exposed in all building spaces: 
1. PVC. 

END OF SECTION 
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SECTION 23 21 13 
 

HYDRONIC 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. 

B. Related Sections: 
 

1. Section 23 05 29 – HANGERS AND SUPPORTS FOR HVAC PIPING AND 
EQUIPMENT 

2. Retain first paragraph below for piping that penetrates an exterior concrete wall or 
concrete slab. 

3. Section 23 05 53 – IDENTIFICATION FOR HVAC PIPING AND EQUIPMENT 

1.2 SUMMARY 

A. Section includes pipe and fitting materials and joining methods for the following: 

1. Copper tube and fittings. 
2. Steel pipe and fittings. 
3. Joining materials. 
4. Transition fittings. 
5. Dielectric fittings. 
6. Bypass chemical feeder. 
7. Glycol-Water Make-up System 

1.3 ACTION SUBMITTALS: 

A. Product Data: For each type of the following: 

1. Pipe. 
2. Fittings. 
3. Joining materials. 
4. Bypass chemical feeder. 
5. Glycol-Water Make-up System 
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1.4 INFORMATIONAL SUBMITTALS: 

A. Coordination Drawings: Piping layout, drawn to scale, on which the following items are 
shown and coordinated with each other, using input from installers of the items 
involved: 

1. Suspended ceiling components. 
2. Other building services. 
3. Structural members. 

B. Qualification Data: For Installer. 

C. Welding certificates. 

D. Field quality-control reports. 

1.5 QUALITY ASSURANCE: 

A. Installer Qualifications: 

1. Installers of Pressure-Sealed Joints: Installers shall be certified by pressure-seal 
joint manufacturer as having been trained and qualified to join piping with 
pressure-seal pipe couplings and fittings. 

2. Fiberglass Pipe and Fitting Installers: Installers of RTRF and RTRP shall be 
certified by manufacturer of pipes and fittings as having been trained and 
qualified to join fiberglass piping with manufacturer-recommended adhesive. 

B. Steel Support Welding: Qualify procedures and personnel according to 
AWS D1.1/D1.1M, "Structural Welding Code - Steel." 

C. Pipe Welding: Qualify procedures and operators according to ASME Boiler and 
Pressure Vessel Code: Section IX. 

1. Comply with ASME B31.9, "Building Services Piping," for materials, products, 
and installation. 

2. Certify that each welder has passed AWS qualification tests for welding processes 
involved and that certification is current. 

PART 2 - PRODUCTS 

2.1 PERFORMANCE REQUIREMENTS: 

A. Hydronic piping components and installation shall be capable of withstanding the 
following minimum working pressure and temperature unless otherwise indicated: 
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1. Hot-Water Heating Piping:  150 psig at 200 deg. F. 
2. Makeup-Water Piping:  80 psig at 150 deg. F. 
3. Condensate-Drain Piping:  150 deg. F. 
4. Air-Vent Piping:  200 deg. F. 
5. Safety-Valve-Inlet and -Outlet Piping: Equal to the pressure of the piping system 

to which it is attached. 

2.2 COPPER TUBE AND FITTINGS: 

A. Drawn-Temper Copper Tubing:  ASTM B 88, Type L. 

B. Annealed-Temper Copper Tubing: ASTM B 88, Type K. 

C. DWV Copper Tubing: ASTM B 306, Type DWV. 

D. Grooved, Mechanical-Joint, Wrought-Copper Fittings: ASME B16.22. 

1. Manufacturers: Subject to compliance with requirements, provide products by one 
of the following: 

a. Anvil International. 
b. Star Pipe Products. 
c. Victaulic Company. 

2. Grooved-End Copper Fittings: ASTM B 75, copper tube or ASTM B 584, bronze 
casting. 

3. Grooved-End-Tube Couplings: Rigid pattern unless otherwise indicated; gasketed 
fitting. Ductile-iron housing with keys matching pipe and fitting grooves, 
prelubricated EPDM gasket rated for minimum 230 deg. F for use with housing, 
and steel bolts and nuts. 

E. Copper or Bronze Pressure-Seal Fittings: 

1. Manufacturers: Subject to compliance with requirements, provide products by one 
of the following: 

a. Elkhart Products Corporation. 
b. Mueller Industries, Inc. 
c. NIBCO INC. 
d. Viega LLC. 

2. Housing: Copper. 
3. O-Rings and Pipe Stops: EPDM. 
4. Tools: Manufacturer's special tools. 
5. Minimum 200-psig working-pressure rating at 250 deg. F. 

http://www.specagent.com/Lookup?ulid=3366
http://www.specagent.com/Lookup?uid=123457073832
http://www.specagent.com/Lookup?uid=123457073833
http://www.specagent.com/Lookup?uid=123457073831
http://www.specagent.com/Lookup?ulid=3367
http://www.specagent.com/Lookup?uid=123457089339
http://www.specagent.com/Lookup?uid=123457112998
http://www.specagent.com/Lookup?uid=123457073835
http://www.specagent.com/Lookup?uid=123457073834
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F. Wrought-Copper Unions: ASME B16.22. 

2.3 STEEL PIPE AND FITTINGS: 

A. Steel Pipe: ASTM A 53/A 53M, black steel with plain ends; welded and seamless, 
Grade B, and wall thickness as indicated in "Piping Applications" Article. 

B. Cast-Iron Threaded Fittings: ASME B16.4; Classes 125 and 250 as indicated in "Piping 
Applications" Article. 

C. Malleable-Iron Threaded Fittings: ASME B16.3, Classes 150 and 300 as indicated in 
"Piping Applications" Article. 

D. Malleable-Iron Unions: ASME B16.39; Classes 150, 250, and 300 as indicated in 
"Piping Applications" Article. 

E. Cast-Iron Pipe Flanges and Flanged Fittings: ASME B16.1, Classes 25, 125, and 250; 
raised ground face, and bolt holes spot faced as indicated in "Piping Applications" 
Article. 

F. Wrought-Steel Fittings: ASTM A 234/A 234M, wall thickness to match adjoining pipe. 

G. Wrought Cast- and Forged-Steel Flanges and Flanged Fittings: ASME B16.5, including 
bolts, nuts, and gaskets of the following material group, end connections, and facings: 

1. Material Group: 1.1. 
2. End Connections: Butt welding. 
3. Facings: Raised face. 

H. Grooved Mechanical-Joint Fittings and Couplings: 

1. Manufacturers: Subject to compliance with requirements, provide products by one 
of the following: 

a. Victaulic Company. 

b. Grinnell Mechanical Products. 

2. Joint Fittings: ASTM A 536, Grade 65-45-12 ductile iron; ASTM A 47/A 47M, 
Grade 32510 malleable iron; ASTM A 53/A 53M, Type F, E, or S, Grade B 
fabricated steel; or ASTM A 106/A 106M, Grade B steel fittings with grooves or 
shoulders constructed to accept grooved-end couplings; with nuts, bolts, locking 
pin, locking toggle, or lugs to secure grooved pipe and fittings. 

3. Couplings: Ductile- or malleable-iron housing and EPDM gasket of central cavity 
pressure-responsive design; with nuts, bolts, locking pin, locking toggle, or lugs 
to secure grooved pipe and fittings. 

http://www.specagent.com/Lookup?ulid=3369
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I. Steel Pipe Nipples: ASTM A 733, made of same materials and wall thicknesses as pipe 
in which they are installed. 

2.4 JOINING MATERIALS: 

A. Pipe-Flange Gasket Materials: Suitable for chemical and thermal conditions of piping 
system contents. 

1. ASME B16.21, nonmetallic, flat, asbestos free, 1/8-inch maximum thickness 
unless otherwise indicated. 

a. Full-Face Type: For flat-face, Class 125, cast-iron and cast-bronze flanges. 
b. Narrow-Face Type: For raised-face, Class 250, cast-iron and steel flanges. 

B. Flange Bolts and Nuts: ASME B18.2.1, carbon steel, unless otherwise indicated. 

C. Solder Filler Metals: ASTM B 32, lead-free alloys. Include water-flushable flux 
according to ASTM B 813. 

D. Brazing Filler Metals: AWS A5.8/A5.8M, BCuP Series, copper-phosphorus alloys for 
joining copper with copper; or BAg-1, silver alloy for joining copper with bronze or 
steel. 

E. Welding Filler Metals: Comply with AWS D10.12M/D10.12 for welding materials 
appropriate for wall thickness and chemical analysis of steel pipe being welded. 

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: 

a. Capitol Manufacturing Company. 
b. Central Plastics Company. 
c. Matco-Norca. 
d. WATTS. 
e. Zurn Industries, LLC. 

2. Description: 

a. Standard: ASSE 1079. 

http://www.specagent.com/Lookup?ulid=3373
http://www.specagent.com/Lookup?uid=123457073854
http://www.specagent.com/Lookup?uid=123457073855
http://www.specagent.com/Lookup?uid=123457073857
http://www.specagent.com/Lookup?uid=123457073858
http://www.specagent.com/Lookup?uid=123457073860
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b. Pressure Rating:  250 psig. 
c. End Connections: Solder-joint copper alloy and threaded ferrous. 

C. Dielectric Flanges: 

1. Manufacturers: Subject to compliance with requirements, provide products by one 
of the following: 

a. Capitol Manufacturing Company. 
b. WATTS. 
c. Wilkins. 
d. Zurn Industries, LLC. 

2. Description: 

a. Standard: ASSE 1079. 
b. Factory-fabricated, bolted, companion-flange assembly. 
c. Pressure Rating:  175 psig. 
d. End Connections: Solder-joint copper alloy and threaded ferrous; threaded 

solder-joint copper alloy and threaded ferrous. 

2.6 BYPASS CHEMICAL FEEDER: 

A. Description: Welded steel construction; 125-psig working pressure; 5-gal. capacity; 
with fill funnel and inlet, outlet, and drain valves. 

1. Chemicals: Specially formulated, based on analysis of makeup water, to prevent 
accumulation of scale and corrosion in piping and connected equipment. 

2.7 GLYCOL-WATER MAKE-UP SYSTEM 

A. Propylene glycol shall be inhibited with 1.75 percent dipotassium phosphate. Do not use 
automotive anti freeze because the inhibitors used are not needed and can cause sludge 
precipitate that interferes with heat transfer. 

B. Provide required amount of glycol to obtain the percent by volume for glycol-water 
systems as follows and to provide one-half tank reserve supply: 40 percent for hydronic 
system. 

C. Glycol Water Make up System: 
1. Glycol Water storage tank: Self-supporting polyethylene, minimum 90 mil 

thickness, with removable cover or black steel with 90 mil polyethylene insert. 
Capacity shall be 55 gallons, with approximate diameter of 23 inches and height 
of 36 inches. Reinforced threaded pipe connections shall be provided for all 
connections. Provide identification for tank showing name of the contents. 

http://www.specagent.com/Lookup?ulid=3374
http://www.specagent.com/Lookup?uid=123457073861
http://www.specagent.com/Lookup?uid=123457073864
http://www.specagent.com/Lookup?uid=123457073865
http://www.specagent.com/Lookup?uid=123457073866
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2. Glycol Water make up pump: Bronze fitted, self priming, high head type suitable 
for pumping a 33 percent to 50 percent glycol water solution in intermittent 
service. The pump shall be provided with a mechanical shaft seal and be flange 
connected to a 1750 rpm NEMA type C motor. The pump capacity shall be 3 
gpm, 50 psig discharge pressure with a suction lift capability of 5 inches of 
mercury, with a 1/3 horsepower drip proof motor. The pump may be a "gear 
within a gear" positive displacement type with built in relief valve set for 43 psig, 
or the pump may be a regenerative turbine type providing self priming with built 
in or external relief valve set for design head of the pump. 

3. Back pressure regulating valve: Spring loaded, diaphragm actuated type with 
bronze or steel body, stainless steel trim with capacity to relieve 100 percent of 
pump flow with an allowable rise in the regulated pressure of 10 psig above the 
set point. Set point shall be 15 psig above system PRV setting. 

4. Low water level control: Steel or plastic float housing, stainless steel or plastic 
float, positive snap acting SPST switch mechanism, rated 10 amps 120 volt AC, 
in General Purpose (NEMA 1) enclosure. The control shall be rated for pressures 
to 150 psig and make alarm circuit on low water level. 

PART 3 - EXECUTION 

3.1 PIPING APPLICATIONS: 

A. Hot-water heating piping, aboveground, NPS 2 and smaller, shall be the following:  

1. Type L, drawn-temper copper tubing, wrought-copper fittings, and soldered or 
pressure-seal joints. 

B. Hot-water heating piping, aboveground, NPS 2-1/2 and larger, shall be one of the 
following: 
1.  Schedule 40 steel pipe, wrought-steel fittings and wrought-cast or forged-steel 

flanges and flange fittings, and welded and flanged joints. 
2. Schedule 40 steel pipe; grooved, mechanical joint coupling and fittings; and 

grooved, mechanical joints. 

C. Makeup-water piping installed aboveground shall be the following:  

1. Type L, drawn-temper copper tubing, wrought-copper fittings, and soldered 
joints. 

D. Condensate-Drain Piping:  Type M, drawn-temper copper tubing, wrought-copper 
fittings, and soldered joints. 

E. Air-Vent Piping: 
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1. Inlet: Same as service where installed with metal-to-plastic transition fittings for 
plastic piping systems according to piping manufacturer's written instructions. 

2. Outlet: Type K, annealed-temper copper tubing with soldered or flared joints. 

F. Safety-Valve-Inlet and -Outlet Piping for Hot-Water Piping: Same materials and joining 
methods as for piping specified for the service in which safety valve is installed with 
metal-to-plastic transition fittings for plastic piping systems according to piping 
manufacturer's written instructions. 

3.2 PIPING INSTALLATIONS: 

A. Drawing plans, schematics, and diagrams indicate general location and arrangement of 
piping systems. Install piping as indicated unless deviations to layout are approved on 
Coordination Drawings. 

B. Install piping in concealed locations unless otherwise indicated and except in equipment 
rooms and service areas. 

C. Install piping indicated to be exposed and piping in equipment rooms and service areas 
at right angles or parallel to building walls. Diagonal runs are prohibited unless 
specifically indicated otherwise. 

D. Install piping above accessible ceilings to allow sufficient space for ceiling panel 
removal. 

E. Install piping to permit valve servicing. 

F. Install piping at indicated slopes. 

G. Install piping free of sags and bends. 

H. Install fittings for changes in direction and branch connections. 

I. Install piping to allow application of insulation. 

J. Select system components with pressure rating equal to or greater than system operating 
pressure. 

K. Install groups of pipes parallel to each other, spaced to permit applying insulation and 
servicing of valves. 

L. Install drains, consisting of a tee fitting, NPS 3/4 ball valve, and short NPS 3/4 threaded 
nipple with cap, at low points in piping system mains and elsewhere as required for 
system drainage. 

M. Install piping at a uniform grade of 0.2 percent upward in direction of flow. 
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N. Reduce pipe sizes using eccentric reducer fitting installed with level side up. 

O. Install branch connections to mains using mechanically formed tee fittings in main pipe, 
with the branch connected to the bottom of the main pipe. For up-feed risers, connect 
the branch to the top of the main pipe. 

P. Install unions in piping, NPS 2 and smaller, adjacent to valves, at final connections of 
equipment, and elsewhere as indicated. 

Q. Install shutoff valve immediately upstream of each dielectric fitting. 

R. Comply with requirements in Section 23 05 53 – IDENTIFICATION FOR HVAC 
PIPING AND EQUIPMENT for identifying piping. 

3.3 DIELECTRIC FITTING INSTALLATION: 

A. Install dielectric fittings in piping at connections of dissimilar metal piping and tubing. 

B. Dielectric Fittings for NPS 2 and Smaller: Use dielectric unions. 

3.4 HANGERS AND SUPPORTS: 

A. Comply with requirements in Section 23 05 29 – HANGERS AND SUPPORTS FOR 
HVAC PIPING AND EQUIPMENT for hanger, support, and anchor devices. Comply 
with the following requirements for maximum spacing of supports. 

B. Install the following pipe attachments: 

1. Adjustable steel clevis hangers for individual horizontal piping less than 20 feet 
long. 

2. Adjustable roller hangers and spring hangers for individual horizontal piping 20 
feet or longer. 

3. Pipe Roller: MSS SP-58, Type 44 for multiple horizontal piping 20 feet or longer, 
supported on a trapeze. 

4. Spring hangers to support vertical runs. 
5. Provide copper-clad hangers and supports for hangers and supports in direct 

contact with copper pipe. 
6. On plastic pipe, install pads or cushions on bearing surfaces to prevent hanger 

from scratching pipe. 

C. Install hangers for steel piping with the following maximum spacing and minimum rod 
sizes: 

1. NPS 3/4: Maximum span, 7 feet. 
2. NPS 1: Maximum span, 7 feet. 
3. NPS 1-1/2: Maximum span, 9 feet. 
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4. NPS 2: Maximum span, 10 feet. 
5. NPS 2-1/2: Maximum span, 11 feet. 
6. NPS 3 and Larger: Maximum span, 12 feet. 

D. Install hangers for drawn-temper copper piping with the following maximum spacing 
and minimum rod sizes: 

1. NPS 3/4: Maximum span, 5 feet; minimum rod size, ¼-inch. 
2. NPS 1: Maximum span, 6 feet; minimum rod size, ¼-inch. 
3. NPS 1-1/4Maximum span, 7 feet; minimum rod size, 3/8-inch. 
4. NPS 1-1/2: Maximum span, 8 feet; minimum rod size, 3/8-inch. 
5. NPS 2: Maximum span, 8 feet; minimum rod size, 3/8-inch. 
6. NPS 2-1/2: Maximum span, 9 feet; minimum rod size, 3/8-inch. 
7. NPS 3 and Larger: Maximum span, 10 feet; minimum rod size, 3/8-inch. 

E. Support vertical runs at roof, at each floor, and at 10-foot intervals between floors. 

3.5 PIPE JOINT CONSTRUCTION: 

A. Ream ends of pipes and tubes and remove burrs. Bevel plain ends of steel pipe. 

B. Remove scale, slag, dirt, and debris from inside and outside of pipe and fittings before 
assembly. 

C. Soldered Joints: Apply ASTM B 813, water-flushable flux, unless otherwise indicated, 
to tube end. Construct joints according to ASTM B 828 or CDA's "Copper Tube 
Handbook," using lead-free solder alloy complying with ASTM B 32. 

D. Brazed Joints: Construct joints according to AWS's "Brazing Handbook," "Pipe and 
Tube" Chapter, using copper-phosphorus brazing filler metal complying with 
AWS A5.8/A5.8M. 

E. 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 unless dry 
seal threading is specified. 

2. Damaged Threads: Do not use pipe or pipe fittings with threads that are corroded 
or damaged. Do not use pipe sections that have cracked or open welds. 

F. Welded Joints: Construct joints according to AWS D10.12M/D10.12, using qualified 
processes and welding operators according to "Quality Assurance" Article. 
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G. Flanged Joints: Select appropriate gasket material, size, type, and thickness for service 
application. Install gasket concentrically positioned. Use suitable lubricants on bolt 
threads. 

H. Grooved Joints: Assemble joints with coupling and gasket, lubricant, and bolts. Cut or 
roll grooves in ends of pipe based on pipe and coupling manufacturer's written 
instructions for pipe wall thickness. Use grooved-end fittings and rigid, grooved-end-
pipe couplings. 

I. Mechanically Formed, Copper-Tube-Outlet Joints: Use manufacturer-recommended 
tool and procedure, and brazed joints. 

J. Pressure-Sealed Joints: Use manufacturer-recommended tool and procedure. Leave 
insertion marks on pipe after assembly. 

3.6 TERMINAL EQUIPMENT CONNECTIONS: 

A. Sizes for supply and return piping connections shall be the same as or larger than 
equipment connections. 

B. Install control valves in accessible locations close to connected equipment. 

C. Install bypass piping with globe valve around control valve. If parallel control valves 
are installed, only one bypass is required. 

D. Install ports for pressure gages and thermometers at coil inlet and outlet connections. 
Comply with requirements in Section 23 05 19 – METERS AND GAGES FOR HVAC 
PIPING. 

3.7 CHEMICAL TREATMENT: 

A. Perform an analysis of makeup water to determine type and quantities of chemical 
treatment needed to keep system free of scale, corrosion, and fouling, and to sustain the 
following water characteristics: 

1. pH:  9.0 to 10.5. 
2. "P" Alkalinity:  100 to 500 ppm. 
3. Boron:  100 to 200 ppm. 
4. Chemical Oxygen Demand: Maximum of 100 ppm. Revise this value if closed 

system contains glycol. 
5. Corrosion Inhibitor: 

a. Sodium Nitrate:  1000 to 1500 ppm. 
b. Molybdate:  200 to 300 ppm. 
c. Chromate:  200 to 300 ppm. 
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d. Sodium Nitrate Plus Molybdate:  100 to 200 ppm each. 
e. Chromate Plus Molybdate:  50 to 100 ppm each. 

6. Soluble Copper: Maximum of 0.20 ppm. 
7. Tolyiriazole Copper and Yellow Metal Corrosion Inhibitor: Minimum of 10 ppm. 
8. Total Suspended Solids: Maximum of 10 ppm. 
9. Ammonia: Maximum of 20 ppm. 
10. Free Caustic Alkalinity: Maximum of 20 ppm. 
11. Microbiological Limits: 

a. Total Aerobic Plate Count: Maximum of 1000 organisms/mL. 
b. Total Anaerobic Plate Count: Maximum of 100 organisms/mL. 
c. Nitrate Reducers:  100 organisms/mL. 
d. Sulfate Reducers: Maximum of zero organisms/mL. 
e. Iron Bacteria: Maximum of zero organisms/mL. 

B. Install bypass chemical feeders in each hydronic system where indicated. 

1. Install in upright position with top of funnel not more than 48 inches above the 
floor. 

2. Install feeder in minimum NPS 3/4 bypass line, from main with full-size, full-
port, ball valve in the main between bypass connections. 

3. Install NPS 3/4 pipe from chemical feeder drain to nearest equipment drain and 
include a full-size, full-port, ball valve. 

C. Fill system with fresh water and add liquid alkaline compound with emulsifying agents 
and detergents to remove grease and petroleum products from piping. Circulate solution 
for a minimum of 24 hours, drain, clean strainer screens, and refill with fresh water. 

D. Add initial chemical treatment and maintain water quality in ranges noted above for the 
first year of operation. 

E. Fill systems that have antifreeze or glycol solutions with the following concentrations: 

1. Hot-Water Heating Piping: Minimum of 40 percent propylene glycol. 

3.8 FIELD QUALITY CONTROL: 

A. Prepare hydronic piping according to ASME B31.9 and as follows: 

1. Leave joints, including welds, uninsulated and exposed for examination during 
test. 

2. Provide temporary restraints for expansion joints that cannot sustain reactions due 
to test pressure. If temporary restraints are impractical, isolate expansion joints 
from testing. 
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3. Flush hydronic piping systems with clean water; then remove and clean or replace 
strainer screens. 

4. Isolate equipment from piping. If a valve is used to isolate equipment, its closure 
shall be capable of sealing against test pressure without damage to valve. Install 
blinds in flanged joints to isolate equipment. 

5. Install safety valve, set at a pressure no more than one-third higher than test 
pressure, to protect against damage by expanding liquid or other source of 
overpressure during test. 

B. Perform the following tests on hydronic piping: 

1. Use ambient temperature water as a testing medium unless there is risk of damage 
due to freezing. Another liquid that is safe for workers and compatible with piping 
may be used. 

2. While filling system, use vents installed at high points of system to release air. 
Use drains installed at low points for complete draining of test liquid. 

3. Isolate expansion tanks and determine that hydronic system is full of water. 
4. Subject piping system to hydrostatic test pressure that is not less than 1.5 times 

the system's working pressure. Test pressure shall not exceed maximum pressure 
for any vessel, pump, valve, or other component in system under test. Verify that 
stress due to pressure at bottom of vertical runs does not exceed 90 percent of 
specified minimum yield strength or 1.7 times the "SE" value in Appendix A in 
ASME B31.9, "Building Services Piping." 

5. After hydrostatic test pressure has been applied for at least 10 minutes, examine 
piping, joints, and connections for leakage. Eliminate leaks by tightening, 
repairing, or replacing components, and repeat hydrostatic test until there are no 
leaks. 

6. Prepare written report of testing. 

C. Perform the following before operating the system: 

1. Open manual valves fully. 
2. Inspect pumps for proper rotation. 
3. Set makeup pressure-reducing valves for required system pressure. 
4. Inspect air vents at high points of system and determine if all are installed and 

operating freely (automatic type), or bleed air completely (manual type). 
5. Set temperature controls so all coils are calling for full flow. 
6. Inspect and set operating temperatures of hydronic equipment, such as boilers, 

chillers, cooling towers, to specified values. 
7. Verify lubrication of motors and bearings. 

 
END OF SECTION 
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SECTION 23 21 16 
 

HYDRONIC PIPING SPECIALTIES 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS: 

A. Drawings and general provisions of the Contract, including General and Supplementary 
Conditions and Division 01 Specification Sections, apply to this Section. 

1.2 SUMMARY: 

A. Section includes special-duty valves and specialties for the following: 

1. Hydronic specialty valves. 
2. Air-control devices. 
3. Strainers. 
4. Connectors. 

1.3 ACTION SUBMITTALS: 

A. Product Data: For each type of the following: 

1. Hydronic Specialty Valves: Include flow and pressure drop curves based on 
manufacturer's testing for calibrated-orifice balancing valves and automatic flow-
control valves. 

2. Air-control devices. 
3. Strainers. 
4. Connectors. 

1.4 CLOSEOUT SUBMITTALS: 

A. Operation and Maintenance Data: For air-control devices, hydronic specialties, and 
special-duty valves to include in emergency, operation, and maintenance manuals. 

1.5 MAINTENANCE MATERIAL SUBMITTALS: 

A. Differential Pressure Meter: For each type of balancing valve and automatic flow 
control valve, include flowmeter, probes, hoses, flow charts, and carrying case. 
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1.6 QUALITY ASSURANCE: 

A. Pipe Welding: Qualify procedures and operators according to ASME Boiler and 
Pressure Vessel Code: Section IX. 

1. Safety valves and pressure vessels shall bear the appropriate ASME label. 
Fabricate and stamp air separators and expansion tanks to comply with ASME 
Boiler and Pressure Vessel Code: Section VIII, Division 1. 

PART 2 - PRODUCTS 

2.1 HYDRONIC SPECIALTY VALVES: 

A. Bronze, Calibrated-Orifice, Balancing Valves: 

1. Manufacturers: Subject to compliance with requirements, provide products by one 
of the following: 

a. Armstrong Pumps, Inc. 
b. Bell & Gossett; a Xylem brand. 
c. Grinnell Mechanical Products. 
d. Griswold Controls. 
e. Nexus Valve, Inc. 
f. NIBCO INC. 
g. TACO Comfort Solutions, Inc. 
h. Victaulic Company. 

2. Body: Bronze, ball or plug type with calibrated orifice or venturi. 
3. Ball: Brass or stainless steel. 
4. Plug: Resin. 
5. Seat: PTFE. 
6. End Connections: Threaded or socket. 
7. Pressure Gage Connections: Integral seals for portable differential pressure meter. 
8. Handle Style: Lever, with memory stop to retain set position. 
9. CWP Rating: Minimum 125 psig. 
10. Maximum Operating Temperature: 250 deg. F. 

B. Cast-Iron or Steel, Calibrated-Orifice, Balancing Valves: 

1. Manufacturers: Subject to compliance with requirements, provide products by one 
of the following: 

a. Armstrong Pumps, Inc. 
b. Bell & Gossett; a Xylem brand. 
c. Grinnell Mechanical Products. 

http://www.specagent.com/Lookup?ulid=3380
http://www.specagent.com/Lookup?ulid=3381
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d. Griswold Controls. 
e. Nexus Valve, Inc. 
f. NIBCO INC. 
g. TACO Comfort Solutions, Inc. 
h. Victaulic Company. 

2. Body: Cast-iron or steel body, ball, plug, or globe pattern with calibrated orifice 
or venturi. 

3. Ball: Brass or stainless steel. 
4. Stem Seals: EPDM O-rings. 
5. Disc: Glass and carbon-filled PTFE. 
6. Seat: PTFE. 
7. End Connections: Flanged or grooved. 
8. Pressure Gage Connections: Integral seals for portable differential pressure meter. 
9. Handle Style: Lever, with memory stop to retain set position. 
10. CWP Rating: Minimum 125 psig. 
11. Maximum Operating Temperature: 250 deg. F. 

C. Diaphragm-Operated, Pressure-Reducing Valves: ASME labeled. 

1. Manufacturers: Subject to compliance with requirements, provide products by one 
of the following: 

a. Apollo Flow Controls; Conbraco Industries, Inc. 
b. Armstrong Pumps, Inc. 
c. Bell & Gossett; a Xylem brand. 
d. WATTS. 

2. Body: Bronze or brass. 
3. Disc: Glass and carbon-filled PTFE. 
4. Seat: Brass. 
5. Stem Seals: EPDM O-rings. 
6. Diaphragm: EPT. 
7. Low inlet-pressure check valve. 
8. Inlet Strainer: , removable without system shutdown. 
9. Valve Seat and Stem: Noncorrosive. 
10. Valve Size, Capacity, and Operating Pressure: Selected to suit system in which 

installed, with operating pressure and capacity factory set and field adjustable. 

D. Diaphragm-Operated Safety Valves: ASME labeled. 

1. Manufacturers: Subject to compliance with requirements, provide products by one 
of the following: 

a. AMTROL, Inc. 
b. Apollo Flow Controls; Conbraco Industries, Inc. 
c. Armstrong Pumps, Inc. 

http://www.specagent.com/Lookup?ulid=3382
http://www.specagent.com/Lookup?ulid=3383
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d. Bell & Gossett; a Xylem brand. 
e. Spence Engineering Company, Inc. 
f. WATTS. 

2. Body: Bronze or brass. 
3. Disc: Glass and carbon-filled PTFE. 
4. Seat: Brass. 
5. Stem Seals: EPDM O-rings. 
6. Diaphragm: EPT. 
7. Wetted, Internal Work Parts: Brass and rubber. 
8. Inlet Strainer: , removable without system shutdown. 
9. Valve Seat and Stem: Noncorrosive. 
10. Valve Size, Capacity, and Operating Pressure: Comply with ASME Boiler and 

Pressure Vessel Code: Section IV, and selected to suit system in which installed, 
with operating pressure and capacity factory set and field adjustable. 

E. Automatic Flow-Control Valves: 

1. Manufacturers: Subject to compliance with requirements, provide products by one 
of the following: 

a. Griswold Controls. 
b. Hays Fluid Controls. 
c. Nexus Valve, Inc. 
d. NIBCO INC. 

2. Body: Brass or ferrous metal. 
3. Piston and Spring Assembly:  Stainless steel, tamper proof, self-cleaning, and 

removable. 
4. Combination Assemblies: Include bronze or brass-alloy ball valve. 
5. Identification Tag: Marked with zone identification, valve number, and flow rate. 
6. Size: Same as pipe in which installed. 
7. Performance: Maintain constant flow, plus or minus 5 percent over system 

pressure fluctuations. 
8. Minimum CWP Rating:  175 psig. 
9. Maximum Operating Temperature:  250 deg. F. 

2.2 AIR-CONTROL DEVICES: 

A. Manual Air Vents: 

1. Manufacturers: Subject to compliance with requirements, provide products by one 
of the following: 

a. AMTROL, Inc. 
b. Apollo Flow Controls; Conbraco Industries, Inc. 

http://www.specagent.com/Lookup?ulid=3384
http://www.specagent.com/Lookup?ulid=7598
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c. Armstrong Pumps, Inc. 
d. Bell & Gossett; a Xylem brand. 
e. Nexus Valve, Inc. 
f. TACO Comfort Solutions, Inc. 

2. Body: Bronze. 
3. Internal Parts: Nonferrous. 
4. Operator: Screwdriver or thumbscrew. 
5. Inlet Connection: NPS 1/2. 
6. Discharge Connection: NPS 1/8. 
7. CWP Rating: 150 psig. 
8. Maximum Operating Temperature: 225 deg. F. 

B. Automatic Air Vents: 

1. Manufacturers: Subject to compliance with requirements, provide products by one 
of the following: 

a. AMTROL, Inc. 
b. Armstrong Pumps, Inc. 
c. Bell & Gossett; a Xylem brand. 
d. Nexus Valve, Inc. 
e. Spirotherm, Inc. 
f. TACO Comfort Solutions, Inc. 

2. Body: Bronze or cast iron. 
3. Internal Parts: Nonferrous. 
4. Operator: Noncorrosive metal float. 
5. Inlet Connection: NPS 1/2. 
6. Discharge Connection: NPS 1/4. 
7. CWP Rating: 150 psig. 
8. Maximum Operating Temperature: 240 deg. F. 

C. Bladder-Type Expansion Tanks: 

1. Manufacturers: Subject to compliance with requirements, provide products by one 
of the following: 

a. AMTROL, Inc. 
b. Armstrong Pumps, Inc. 
c. Bell & Gossett; a Xylem brand. 
d. Flo Fab Inc. 
e. TACO Comfort Solutions, Inc. 

2. Tank: Welded steel, rated for 125-psig working pressure and 375 deg. F 
maximum operating temperature. Factory test after taps are fabricated and 

http://www.specagent.com/Lookup?ulid=7599
http://www.specagent.com/Lookup?ulid=7601
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supports installed and are labeled according to ASME Boiler and Pressure Vessel 
Code: Section VIII, Division 1. 

3. Bladder: Securely sealed into tank to separate air charge from system water to 
maintain required expansion capacity. 

4. Air-Charge Fittings: Schrader valve, stainless steel with EPDM seats. 

D. Tangential-Type Air Separators: 

1. Manufacturers: Subject to compliance with requirements, provide products by one 
of the following: 

a. AMTROL, Inc. 
b. Armstrong Pumps, Inc. 
c. Bell & Gossett; a Xylem brand. 
d. TACO Comfort Solutions, Inc. 

2. Tank: Welded steel; ASME constructed and labeled for 125-psig minimum 
working pressure and 375 deg. F maximum operating temperature. 

3. Air Collector Tube: Perforated stainless steel, constructed to direct released air 
into expansion tank. 

4. Tangential Inlet and Outlet Connections: Threaded for NPS 2 and smaller; 
flanged connections for NPS 2-1/2 and larger. 

5. Blowdown Connection: Threaded. 
6. Size: Match system flow capacity. 

2.3 STRAINERS: 

A. Y-Pattern Strainers: 

1. Body: ASTM A 126, Class B, cast iron with bolted cover and bottom drain 
connection. 

2. End Connections: Threaded ends for NPS 2 and smaller; flanged ends for NPS 2-
1/2 and larger. 

3. Strainer Screen: Stainless-steel, 40-mesh strainer, or perforated stainless-steel 
basket. 

4. CWP Rating: 125 psig. 

2.4 CONNECTORS: 

A. Stainless-Steel Bellow, Flexible Connectors: 

1. Body: Stainless-steel bellows with woven, flexible, bronze, wire-reinforcing 
protective jacket. 

2. End Connections: Threaded or flanged to match equipment connected. 
3. Performance: Capable of 3/4-inch misalignment. 

http://www.specagent.com/Lookup?ulid=7602
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4. CWP Rating: 150 psig. 
5. Maximum Operating Temperature: 250 deg. F. 

B. Spherical, Rubber, Flexible Connectors: 

1. Body: Fiber-reinforced rubber body. 
2. End Connections: Steel flanges drilled to align with Classes 150 and 300 steel 

flanges. 
3. Performance: Capable of misalignment. 
4. CWP Rating: 150 psig. 
5. Maximum Operating Temperature: 250 deg. F. 

PART 3 - EXECUTION 

3.1 VALVE APPLICATIONS; 

A. Install shut off-duty valves at each branch connection to supply mains and at supply 
connection to each piece of equipment. 

B. Install calibrated-orifice, balancing valves in the return pipe of each heating or cooling 
terminal. 

C. Install check valves at each pump discharge and elsewhere as required to control flow 
direction. 

D. Install safety valves at hot-water generators and elsewhere as required by ASME Boiler 
and Pressure Vessel Code. Install drip-pan elbow on safety-valve outlet and pipe 
without valves to the outdoors; pipe drain to nearest floor drain or as indicated on 
Drawings. Comply with ASME Boiler and Pressure Vessel Code: Section VIII, 
Division 1, for installation requirements. 

E. Install pressure-reducing valves at makeup-water connection to regulate system fill 
pressure. 

3.2 HYDRONIC SPECIALTIES INSTALLATION; 

A. Install manual air vents at high points in piping, at heat-transfer coils, and elsewhere as 
required for system air venting. 

B. Install automatic air vents at high points of system piping in mechanical equipment 
rooms only. Install manual vents at heat-transfer coils and elsewhere as required for air 
venting. 

C. Install piping from boiler air outlet, air separator, or air purger to expansion tank with a 
2 percent upward slope toward tank. 
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D. Install in-line air separators in pump suction. Install drain valve on air separators NPS 2 
and larger. 

E. Install tangential air separator in pump suction. Install blowdown piping with gate or 
full-port ball valve; extend full size to nearest floor drain. 

F. Install expansion tanks above the air separator. Install tank fitting in tank bottom and 
charge tank. Use manual vent for initial fill to establish proper water level in tank. 

1. Install tank fittings that are shipped loose. 
2. Support tank from floor or structure above with sufficient strength to carry weight 

of tank, piping connections, fittings, plus tank full of water. Do not overload 
building components and structural members. 

G. Install expansion tanks on the floor. Vent and purge air from hydronic system, and 
ensure that tank is properly charged with air to suit system Project requirements. 

END OF SECTION 
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SECTION 23 21 23 
 

HYDRONIC PUMPS 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS: 

A. Drawings and general provisions of the Contract, including General and Supplementary 
Conditions and Division 01 Specification Sections, apply to this Section. 

B. Related Sections:  

Section 23 05 13 – COMMON MOTOR REQUIREMENTS FOR HVAC 
EQUIPMENT 

1.2 SUMMARY: 

A. Section Includes: 
1. Close-coupled, inline centrifugal pumps. 

1.3 DEFINITIONS: 

A. Buna-N: Nitrile rubber. 

B. EPT: Ethylene propylene terpolymer. 

1.4 ACTION SUBMITTALS: 

A. Product Data: For each type of pump. Include certified performance curves and rated 
capacities, operating characteristics, furnished specialties, final impeller dimensions, 
and accessories for each type of product indicated. Indicate pump's operating point on 
curves. 

B. Shop Drawings: For each pump. 

1. Show pump layout and connections. 
2. Include setting drawings with templates for installing foundation and anchor bolts 

and other anchorages. 
3. Include diagrams for power, signal, and control wiring. 
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1.5 CLOSEOUT SUBMITTALS: 

A. Operation and Maintenance Data: For pumps to include in emergency, operation, and 
maintenance manuals. 

1.6 MAINTENANCE MATERIAL SUBMITTALS: 

A. Furnish extra materials described below that match products installed and that are 
packaged with protective covering for storage and identified with labels describing 
contents. 

1. Mechanical Seals:  Two mechanical seal(s) for each pump. 

PART 2 - PRODUCTS 

2.1 CLOSE-COUPLED, IN-LINE CENTRIFUGAL PUMPS: 

A. Manufacturers: Subject to compliance with requirements, provide products by one of 
the following: 

1. Armstrong Pumps, Inc. 
2. Grundfos Pumps Corporation. 
3. TACO Comfort Solutions, Inc. 
4. Bell & Gossett; Div. of ITT Industries. 

B. Description: Factory-assembled and -tested, centrifugal, overhung-impeller, close-
coupled, in-line pump as defined in HI 1.1-1.2 and HI 1.3; designed for installation with 
pump and motor shafts mounted horizontally or vertically. 

C. Pump Construction: 

1. Casing: Radially split, cast iron, with threaded gage tappings at inlet and outlet 
and threaded companion-flange connections. 

2. Impeller: ASTM B 584, cast bronze; statically and dynamically balanced, keyed 
to shaft, and secured with a locking cap screw. For constant-speed pumps, trim 
impeller to match specified performance. 

3. Pump Shaft:  Steel, with copper-alloy shaft sleeve. 
4. Seal: Mechanical seal consisting of carbon rotating ring against a ceramic seat 

held by a stainless-steel spring, and Buna-N bellows and gasket. Include water 
slinger on shaft between motor and seal. 

5. Seal: Packing seal consisting of stuffing box with a minimum of four rings of 
graphite-impregnated braided yarn with bronze lantern ring between center two 
graphite rings, and bronze packing gland. 

6. Pump Bearings:  Oil lubricated; bronze-journal or thrust type. 

http://www.specagent.com/Lookup?ulid=3386
http://www.specagent.com/Lookup?uid=123457073785
http://www.specagent.com/Lookup?uid=123457073788
http://www.specagent.com/Lookup?uid=123457073783
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D. Motor: 

1. Single speed, with permanently lubricated ball bearings, unless otherwise 
indicated; and rigidly mounted to pump casing. 

2. Premium efficiency inverter duty capable. 
3. Electrical Components, Devices, and Accessories: Listed and labeled as defined 

in NFPA 70, by a qualified testing agency, and marked for intended location and 
application. 

4. Comply with NEMA designation, temperature rating, service factor, and 
efficiency requirements for motors specified in Section 23 05 13 – COMMON 
MOTOR REQUIREMENTS FOR HVAC EQUIPMENT. 

2.2 AUTOMATIC CONDENSATE PUMP UNITS: 

A. Manufacturers: Subject to compliance with requirements, provide products by one of 
the following: 

1. Beckett Corporation. 
2. Crane Pumps & Systems. 
3. Grundfos Pumps Corporation. 
4. Hartell Pumps; Milton Roy. 
5. Little Giant Pump Co. 

B. Description: Packaged units with corrosion-resistant pump, plastic tank with cover, and 
automatic controls. Include factory- or field-installed check valve and a 72-inch-
minimum, electrical power cord with plug. 

PART 3 - EXECUTION 

3.1 EXAMINATION: 

A. Examine equipment foundations and anchor-bolt locations for compliance with 
requirements for installation tolerances and other conditions affecting performance of 
the Work. 

B. Examine roughing-in for piping systems to verify actual locations of piping connections 
before pump installation. 

C. Examine foundations and inertia bases for suitable conditions where pumps are to be 
installed. 

D. Proceed with installation only after unsatisfactory conditions have been corrected. 

http://www.specagent.com/Lookup?ulid=3395
http://www.specagent.com/Lookup?uid=123457073813
http://www.specagent.com/Lookup?uid=123457162374
http://www.specagent.com/Lookup?uid=123457162375
http://www.specagent.com/Lookup?uid=123457073816
http://www.specagent.com/Lookup?uid=123457073814
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3.2 PUMP INSTALLATION: 

A. Comply with HI 1.4 and HI 2.4. 

B. Install pumps to provide access for periodic maintenance including removing motors, 
impellers, couplings, and accessories. 

C. Independently support pumps and piping so weight of piping is not supported by pumps 
and weight of pumps is not supported by piping. 

D. Automatic Condensate Pump Units: Install units for collecting condensate and extend to 
open drain. 

E. Equipment Mounting: 

1. Comply with requirements for vibration isolation and seismic control devices 
specified in Section 23 05 48 – VIBRATION AND SEISMIC CONTROLS FOR 
HVAC. 

3.3 ALIGNMENT:  

A. Perform alignment service. 

B. Comply with requirements in Hydronics Institute standards for alignment of pump and 
motor shaft. Add shims to the motor feet and bolt motor to base frame. Do not use grout 
between motor feet and base frame. 

C. Comply with pump and coupling manufacturers' written instructions. 

D. After alignment is correct, tighten foundation bolts evenly but not too firmly. 
Completely fill baseplate with non-shrink, nonmetallic grout while metal blocks and 
shims or wedges are in place. After grout has cured, fully tighten foundation bolts. 

3.4 CONNECTIONS: 

A. Where installing piping adjacent to pump, allow space for service and maintenance. 

B. Connect piping to pumps. Install valves that are same size as piping connected to 
pumps. 

C. Install suction and discharge pipe sizes equal to or greater than diameter of pump 
nozzles. 

D. Install triple-duty valve on discharge side of pumps. 

E. Install Y-type strainer, suction diffuser and shutoff valve on suction side of pumps. 
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F. Install flexible connectors on suction and discharge sides of base-mounted pumps 
between pump casing and valves. 

G. Install pressure gages on pump suction and discharge or at integral pressure-gage 
tapping or install single gage with multiple-input selector valve. 

H. Install check valve and gate or ball valve on each condensate pump unit discharge. 

I. Ground equipment according to Section 26 05 26 – GROUNDING AND BONDING 
FOR ELECTRICAL SYSTEMS. 

J. Connect wiring according to Section 26 05 19 – LOW-VOLTAGE ELECTRICAL 
POWER CONDUCTORS AND CABLES. 

3.5 STARTUP SERVICE:  

A. Engage a factory-authorized service representative to perform startup service. 

1. Complete installation and startup checks according to manufacturer's written 
instructions. 

2. Check piping connections for tightness. 
3. Clean strainers on suction piping. 
4. Perform the following startup checks for each pump before starting: 

a. Verify bearing lubrication. 
b. Verify that pump is free to rotate by hand and that pump for handling hot 

liquid is free to rotate with pump hot and cold. If pump is bound or drags, 
do not operate until cause of trouble is determined and corrected. 

c. Verify that pump is rotating in the correct direction. 

5. Prime pump by opening suction valves and closing drains and prepare pump for 
operation. 

6. Start motor. 
7. Open discharge valve slowly. 

3.6 DEMONSTRATION:  

A. Engage a factory-authorized service representative to train Owner's maintenance 
personnel to adjust, operate, and maintain hydronic pumps. 

END OF SECTION 
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SECTION 23 22 13 

STEAM AND CONDENSATE HEATING 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 pipe and fittings for LP steam and condensate piping: 

1. Steel pipe and fittings. 
2. Joining materials. 

B. Related Requirements: 

1. Section 232216 "Steam and Condensate Heating Piping Specialties" for strainers, 
flash tanks, special-duty valves, steam traps, thermostatic air vents and vacuum 
breakers, and steam and condensate meters. 

1.3 ACTION SUBMITTALS 

A. Product Data: For each type of the following: 

1. Steel pipe and fitting. 
2. Joining material. 

B. Delegated-Design Submittal: 

1. Design calculations and detailed fabrication and assembly of pipe anchors and 
alignment guides, hangers and supports for multiple pipes, expansion joints and 
loops, and attachments of the same to the building structure. 

2. Locations of pipe anchors and alignment guides and expansion joints and loops. 
3. Locations of and details for penetrations, including sleeves and sleeve seals for 

exterior walls, floors, basement, and foundation walls. 
4. Locations of and details for penetration and firestopping for fire- and smoke-rated 

wall and floor and ceiling assemblies. 
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1.4 INFORMATIONAL SUBMITTALS 

A. Coordination Drawings: Piping layout, drawn to scale, on which the following items are 
shown and coordinated with each other, using input from installers of the items 
involved: 

1. Suspended ceiling components. 
2. Other building services. 
3. Structural members. 

B. Qualification Data: For Installer. 

C. Welding certificates. 

D. Field quality-control reports. 

1.5 QUALITY ASSURANCE 

A. Installer Qualifications: 

1. Fiberglass Pipe and Fitting Installers: Installers of fiberglass pipe and fittings shall 
be certified by the manufacturer of pipes and fittings as having been trained and 
qualified to join fiberglass piping with manufacturer-recommended adhesive. 

B. Steel Support Welding: Qualify procedures and personnel according to 
AWS D1.1/D1.1M, "Structural Welding Code - Steel." 

C. Pipe Welding: Qualify procedures and operators according to the following: 

1. ASME Compliance: Comply with ASME B31.1, "Power Piping," and 
ASME B31.9, "Building Services Piping," for materials, products, and 
installation. 

2. Certify that each welder has passed AWS qualification tests for welding processes 
involved and that certification is current. 

PART 2 - PRODUCTS 

2.1 STEEL PIPE AND FITTINGS 

A. Steel Pipe: ASTM A 53/A 53M, black steel, plain ends, welded and seamless, Grade B, 
and Schedule as indicated in piping applications articles. 

B. Cast-Iron Threaded Fittings: ASME B16.4; Classes 125, 150, and 300 as indicated in 
piping applications articles. 
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C. Malleable-Iron Threaded Fittings: ASME B16.3; Classes 150 and 300 as indicated in 
piping applications articles. 

D. Malleable-Iron Unions: ASME B16.39; Classes 150, 250, and 300 as indicated in 
piping applications articles. 

E. Cast-Iron Threaded Flanges and Flanged Fittings: ASME B16.1, Classes 125 and 250 as 
indicated in piping applications articles; raised ground face, and bolt holes spot faced. 

F. Wrought-Steel Fittings: ASTM A 234/A 234M, wall thickness to match adjoining pipe. 

G. Wrought-Steel Flanges and Flanged Fittings: ASME B16.5, including bolts, nuts, and 
gaskets of the following material group, end connections, and facings: 

1. Material Group: 1.1. 
2. End Connections: Butt welding. 
3. Facings: Raised face. 

H. Steel Pipe Nipples: ASTM A 733, made of ASTM A 53/A 53M, black steel of same 
Type, Grade, and Schedule as pipe in which installed. 

2.2 JOINING MATERIALS 

A. Pipe-Flange Gasket Materials: Suitable for chemical and thermal conditions of piping 
system contents. 

1. ASME B16.21, nonmetallic, flat, asbestos free, 1/8-inch maximum thickness 
unless otherwise indicated. 

a. Full-Face Type: For flat-face, Class 125, cast-iron and cast-bronze flanges. 
b. Narrow-Face Type: For raised-face, Class 250, cast-iron and steel flanges. 

B. Flange Bolts and Nuts: ASME B18.2.1, carbon steel, unless otherwise indicated. 

C. Welding Filler Metals: Comply with AWS D10.12M/D10.12 for welding materials 
appropriate for wall thickness and chemical analysis of steel pipe being welded. 

D. Welding Materials: Comply with Section II, Part C, of ASME Boiler and Pressure 
Vessel Code for welding materials appropriate for wall thickness and for chemical 
analysis of pipe being welded. 
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PART 3 - EXECUTION 

3.1 LP STEAM PIPING APPLICATIONS 

A. LP Steam Piping, NPS 2 and Smaller:  Schedule 40, Type S, Grade B, steel pipe; 
Class 125 cast-iron fittings; and threaded joints. 

B. LP Steam Piping, NPS 2-1/2 through NPS 12:  Schedule 80, Type E, Grade B, steel 
pipe; Class 150 wrought-steel fittings, flanges, and flange fittings; and welded and 
flanged joints. 

C. Condensate piping above grade, NPS 2 and smaller, shall be the following: 

1. Schedule 80, Type S, Grade B, steel pipe; Class 125 cast-iron fittings; and 
threaded joints. 

3.2 ANCILLARY PIPING APPLICATIONS 

A. Blowdown-Drain Piping: Same materials and joining methods as for piping specified 
for the service in which blowdown drain is installed. 

B. Vacuum-Breaker Piping: Outlet, same as service where installed. 

C. Safety-Valve-Inlet and -Outlet Piping: Same materials and joining methods as for 
piping specified for the service in which safety valve is installed. 

3.3 PIPING INSTALLATION 

A. Drawing plans, schematics, and diagrams indicate general location and arrangement of 
piping systems. 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 
otherwise indicated. 

D. Install piping above accessible ceilings to allow sufficient space for ceiling panel 
removal. 

E. Install piping to permit valve servicing. 

F. Install piping free of sags and bends. 
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G. Install fittings for changes in direction and branch connections. 

H. Install piping to allow application of insulation. 

I. Select system components with pressure rating equal to or greater than system operating 
pressure. 

J. Install groups of pipes parallel to each other, spaced to permit applying insulation and 
servicing of valves. 

K. Install drains, consisting of a tee fitting, NPS 3/4 full port-ball valve, and short NPS 3/4 
threaded nipple with cap, at low points in piping system mains and elsewhere as 
required for system drainage. 

L. Install steam supply piping at a minimum uniform grade of 0.2 percent downward in 
direction of steam flow. 

M. Install condensate return piping at a minimum uniform grade of 0.4 percent downward 
in direction of condensate flow. 

N. Reduce pipe sizes using eccentric reducer fitting installed with level side down. 

O. Install branch connections to mains using mechanically formed tee fittings in main pipe, 
with the branch connected to top of main pipe. 

P. Install unions in piping, NPS 2 and smaller, adjacent to valves, at final connections of 
equipment, and elsewhere as indicated. 

Q. Install flanges in piping, NPS 2-1/2 and larger, at final connections of equipment and 
elsewhere as indicated. 

R. Install shutoff valve immediately upstream of each dielectric fitting. 

S. Install strainers on supply side of control valves, pressure-reducing valves, traps, and 
elsewhere as indicated. Install NPS 3/4 nipple and full port ball valve in blowdown 
connection of strainers NPS 2 and larger. Match size of strainer blowoff connection for 
strainers smaller than NPS 2. 

T. Comply with requirements in Section 230516 "Expansion Fittings and Loops for HVAC 
Piping" for installation of expansion loops, expansion joints, anchors, and pipe 
alignment guides. 

U. Comply with requirements in Section 230553 "Identification for HVAC Piping and 
Equipment" for identifying piping. 

V. Install drip legs at low points and natural drainage points such as ends of mains, 
bottoms of risers, and ahead of pressure regulators, and control valves. 
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1. On straight runs with no natural drainage points, install drip legs at intervals not 
exceeding 300 feet. 

2. Size drip legs same size as main. In steam mains NPS 6 and larger, drip leg size 
can be reduced, but to no less than NPS 4. 

W. Install sleeves for piping penetrations of walls, ceilings, and floors. Comply with 
requirements for sleeves specified in Section 230517 "Sleeves and Sleeve Seals for 
HVAC Piping." 

X. Install sleeve seals for piping penetrations of concrete walls and slabs. Comply with 
requirements for sleeve seals specified in Section 230517 "Sleeves and Sleeve Seals for 
HVAC Piping." 

Y. Install escutcheons for piping penetrations of walls, ceilings, and floors. Comply with 
requirements for escutcheons specified in Section 230518 "Escutcheons for HVAC 
Piping." 

3.4 STEAM AND CONDENSATE PIPING SPECIALTIES INSTALLATION 

A. Comply with requirements in Section 232216 "Steam and Condensate Heating Piping 
Specialties" for installation requirements for strainers, flash tanks, special-duty valves, 
steam traps, thermostatic air vents and vacuum breakers, and steam and condensate 
meters. 

3.5 INSTALLATION OF HANGERS AND SUPPORTS 

A. Comply with requirements for seismic restraints in Section 230548 "Vibration and 
Seismic Controls for HVAC." 

B. Comply with requirements in Section 230529 "Hangers and Supports for HVAC Piping 
and Equipment" for installation of hangers, supports, and anchor devices. 

C. Install the following pipe attachments: 

1. Adjustable steel clevis hangers for individual horizontal piping less than 20 feet 
long. 

2. Adjustable roller hangers and spring hangers for individual horizontal piping 20 
feet or longer. 

3. Pipe Roller: MSS SP-58, Type 44 for multiple horizontal piping 20 feet or longer, 
supported on a trapeze. 

4. Spring hangers to support vertical runs. 

D. Install hangers for steel steam supply piping and steel steam condensate piping, with 
maximum horizontal spacing and minimum rod diameters, to comply with MSS-58, 
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locally enforced codes, and authorities having jurisdiction requirements, whichever are 
most stringent. 

E. Install hangers for fiberglass piping, with maximum horizontal spacing and minimum 
rod diameters, to comply with manufacturer's written instructions, locally enforced 
codes, and authorities having jurisdiction requirements, whichever are most stringent. 

F. Support horizontal piping within 12 inches of each fitting. 

G. Support vertical runs of steel steam supply piping and steel steam condensate piping to 
comply with MSS-58, locally enforced codes, and authorities having jurisdiction 
requirements, whichever are most stringent. 

H. Support vertical runs of fiberglass piping to comply with manufacturer's written 
instructions, locally enforced codes, and authorities having jurisdiction requirements, 
whichever are most stringent. 

3.6 PIPE JOINT CONSTRUCTION 

A. Ream ends of pipes and remove burrs. Bevel plain ends of steel pipe. 

B. Remove scale, slag, dirt, and debris from inside and outside of pipe and fittings before 
assembly. 

C. Threaded Joints: Thread pipe with tapered pipe threads 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 unless dry 
seal threading is specified. 

2. Damaged Threads: Do not use pipe or pipe fittings with threads that are corroded 
or damaged. Do not use pipe sections that have cracked or open welds. 

D. Welded Joints: Construct joints according to AWS D10.12M/D10.12, using qualified 
processes and welding operators according to "Quality Assurance" Article. 

E. Flanged Joints: Select appropriate gasket material, size, type, and thickness for service 
application. Install gasket concentrically positioned. Use suitable lubricants on bolt 
threads. 

F. Fiberglass Bonded Joints: Prepare pipe ends and fittings, apply adhesive, and join 
according to pipe manufacturer's written instructions. 
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3.7 TERMINAL EQUIPMENT CONNECTIONS 

A. Size for supply and return piping connections shall be the same as or larger than 
equipment connections. 

B. Install traps and control valves in accessible locations close to connected equipment. 

C. Install bypass piping with globe valve around control valve. If parallel control valves 
are installed, only one bypass is required. 

D. Install vacuum breakers downstream from control valve, close to coil inlet connection. 

E. Install a drip leg at coil outlet. 

3.8 FIELD QUALITY CONTROL 

A. Prepare steam and condensate piping according to ASME B31.1, "Power Piping," and 
ASME B31.9, "Building Services Piping," and as follows: 

1. Leave joints, including welds, uninsulated and exposed for examination during 
test. 

2. Provide temporary restraints for expansion joints that cannot sustain reactions due 
to test pressure. If temporary restraints are impractical, isolate expansion joints 
from testing. 

3. Flush system with clean water. Clean strainers. 
4. Isolate equipment from piping. If a valve is used to isolate equipment, its closure 

shall be capable of sealing against test pressure without damage to valve. Install 
blinds in flanged joints to isolate equipment. 

B. Testing Agency:  Engage a qualified testing agency to perform tests and inspections. 

C. Manufacturer's Field Service: Engage a factory-authorized service representative to test 
and inspect components, assemblies, and equipment installations, including 
connections. 

D. Perform the following tests and inspections: 

1. Use ambient temperature water as a testing medium unless there is risk of damage 
due to freezing. Another liquid that is safe for workers and compatible with piping 
may be used. 

2. Subject piping system to hydrostatic test pressure that is not less than 1.5 times 
the working pressure. Test pressure shall not exceed maximum pressure for any 
vessel, pump, valve, or other component in system under test. Verify that stress 
due to pressure at bottom of vertical runs does not exceed 90 percent of specified 
minimum yield strength. 
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3. After hydrostatic test pressure has been applied for at least 10 minutes, examine 
piping, joints, and connections for leakage. Eliminate leaks by tightening, 
repairing, or replacing components, and repeat hydrostatic test until there are no 
leaks. 

E. Prepare test and inspection reports. 

END OF SECTION 
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SECTION 23 22 16 

STEAM AND CONDENSATE HEATING PIPING SPECIALTIES  

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and Supplementary 
Conditions and Division 01 Specification Sections, apply to this Section. 

1.2 SUMMARY 

A. Section includes the following piping specialties for steam and condensate piping: 

1. Strainers. 
2. Flash tanks. 
3. Stop-check valves. 
4. Safety valves. 
5. Pressure-reducing valves. 
6. Steam traps. 
7. Thermostatic air vents and vacuum breakers. 
8. Flexible connectors. 

1.3 ACTION SUBMITTALS 

A. Product Data: For each type of product. 

1. Strainer. 
2. Flash tank. 
3. Valve. 
4. Steam trap. 
5. Air vent and vacuum breaker. 
6. Connector. 
7. Meter. 

1.4 CLOSEOUT SUBMITTALS 

A. Operation and Maintenance Data: For valves, safety valves, pressure-reducing valves, 
steam traps, air vents, vacuum breakers, and meters to include in emergency, operation, 
and maintenance manuals. 
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1.5 QUALITY ASSURANCE 

A. Pipe Welding: Qualify procedures and operators according to the following: 

1. ASME Compliance: Safety valves and pressure vessels shall bear the appropriate 
ASME label. Fabricate and stamp flash tanks to comply with ASME Boiler and 
Pressure Vessel Code: Section VIII, Division 1. 

PART 2 - PRODUCTS 

2.1 STRAINERS 

A. Y-Pattern Strainers: 

1. Body: ASTM A126, Class B cast iron, with bolted cover and bottom drain 
connection. 

2. End Connections: Threaded ends for strainers NPS 2 and smaller; flanged ends 
for strainers NPS 2-1/2 and larger. 

3. Strainer Screen: Stainless-steel, 40-mesh strainer or perforated stainless-steel 
basket. 

4. Tapped blowoff plug. 
5. CWP Rating: 250-psig working steam pressure. 

B. Basket Strainers: 

1. Body: ASTM A126, Class B cast iron, with bolted cover and bottom drain 
connection. 

2. End Connections: Threaded ends for strainers NPS 2 and smaller; flanged ends 
for strainers NPS 2-1/2 and larger. 

3. Strainer Screen: Stainless-steel, 20-mesh strainer and perforated stainless-steel 
basket with 50 percent free area. 

4. CWP Rating: 250-psig working steam pressure. 

2.2 FLASH TANKS 

A. Shop or factory fabricated of welded steel according to ASME Boiler and Pressure 
Vessel Code for 150-psig rating, and bearing ASME label. Fabricate with tappings for 
low-pressure steam and condensate outlets, high-pressure condensate inlet, air vent, 
safety valve, and legs. 

2.3 STOP-CHECK VALVES 

A. Stop-Check Valves: 
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1. Manufacturers: Subject to compliance with requirements, provide products by one 
of the following: 

a. A.Y. McDonald Mfg. Co. 
b. Cincinnati Valve Company. 
c. Crane; a Crane brand. 
d. Jenkins Valves. 

2. Body and Bonnet: Malleable iron. 
3. End Connections: Flanged. 
4. Disc: Cylindrical with removable liner and machined seat. 
5. Stem: Brass alloy. 
6. Operator: Outside screw and yoke with cast-iron handwheel. 
7. Packing: PTFE-impregnated packing with two-piece packing gland assembly. 
8. Pressure Class: 250. 

2.4 STEAM SAFETY VALVES 

A. Bronze or Brass Steam Safety Valves: ASME labeled. 

1. Manufacturers: Subject to compliance with requirements, provide products by one 
of the following: 

a. Apollo Flow Controls; Conbraco Industries, Inc. 
b. Armstrong International, Inc. 
c. Kunkle Valve. 
d. Spirax Sarco, Inc. 
e. WATTS. 

2. Disc Material: Forged copper alloy. 
3. End Connections: Threaded inlet and outlet. 
4. Spring: Fully enclosed steel spring with adjustable pressure range and positive 

shutoff; factory set and sealed. 
5. Pressure Class: 250. 
6. Drip-Pan Elbow: Cast iron and having threaded inlet and outlet, with threads 

complying with ASME B1.20.1. 
7. Size and Capacity: As required for equipment according to ASME Boiler and 

Pressure Vessel Code. 

B. Cast-Iron Steam Safety Valves: ASME labeled. 

1. Manufacturers: Subject to compliance with requirements, provide products by one 
of the following: 

a. Apollo Flow Controls; Conbraco Industries, Inc. 
b. Armstrong International, Inc. 

http://www.specagent.com/Lookup?ulid=3401
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c. Kunkle Valve. 
d. Spirax Sarco, Inc. 
e. WATTS. 

2. Disc Material: Forged copper alloy with bronze nozzle. 
3. End Connections: Raised-face flanged inlet and threaded or flanged outlet 

connections. 
4. Spring: Fully enclosed cadmium-plated steel spring with adjustable pressure 

range and positive shutoff, factory set and sealed. 
5. Pressure Class: 250. 
6. Drip-Pan Elbow: Cast iron and having threaded inlet, outlet, and drain, with 

threads complying with ASME B1.20.1. 
7. Exhaust Head: Cast iron and having threaded inlet and drain, with threads 

complying with ASME B1.20.1. 
8. Size and Capacity: As required for equipment according to ASME Boiler and 

Pressure Vessel Code. 

2.5 PRESSURE-REDUCING VALVES 

A. Manufacturers: Subject to compliance with requirements, provide products by one of 
the following: 

1. Armstrong International, Inc. 
2. Hoffman Specialty. 
3. Leslie Controls, Inc. 
4. Spence Engineering Company, Inc. 
5. Spirax Sarco, Inc. 

B. ASME labeled. 

C. Size, Capacity, and Pressure Rating: Factory set for inlet and outlet pressures indicated. 

D. Description: Pilot-actuated diaphragm type, with adjustable pressure range and positive 
shutoff. 

E. Body: Cast iron. 

F. End Connections: Threaded connections for valves NPS 2 and smaller and flanged 
connections for valves NPS 2-1/2 and larger. 

G. Trim: Hardened stainless steel. 

H. Head and Seat: Replaceable, main head stem guide fitted with flushing and pressure-
arresting device cover over pilot diaphragm. 

I. Gaskets: Non-asbestos materials. 

http://www.specagent.com/Lookup?ulid=3402
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2.6 STEAM TRAPS 

A. Thermostatic Steam Traps: 

1. Manufacturers: Subject to compliance with requirements, provide products by one 
of the following: 

a. Armstrong International, Inc. 
b. Barnes & Jones, Inc. 
c. Dunham-Bush, Inc. 
d. Hoffman Specialty. 
e. Spirax Sarco, Inc. 
f. Sterling. 
g. Tunstall Corporation. 

2. Body: Bronze angle-pattern body with integral union tailpiece and screw-in cap. 
3. Trap Type: Balanced pressure. 
4. Bellows: Stainless steel or monel. 
5. Head and Seat: Replaceable, hardened stainless steel. 
6. Pressure Class: 125. 

B. Thermodynamic Steam Traps: 

1. Manufacturers: Subject to compliance with requirements, provide products by one 
of the following: 

a. Armstrong International, Inc. 
b. Barnes & Jones, Inc. 
c. Dunham-Bush, Inc. 
d. Hoffman Specialty. 
e. Spirax Sarco, Inc. 
f. Tunstall Corporation. 

2. Body: Stainless steel with screw-in cap. 
3. End Connections: Threaded. 
4. Disc and Seat: Stainless steel. 
5. Maximum Operating Pressure: 600 psig. 

C. Float and Thermostatic Steam Traps: 

1. Manufacturers: Subject to compliance with requirements, provide products by one 
of the following: 

a. Armstrong International, Inc. 
b. Barnes & Jones, Inc. 
c. Dunham-Bush, Inc. 
d. Hoffman Specialty. 
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e. Spirax Sarco, Inc. 
f. Sterling. 
g. Tunstall Corporation. 

2. Body and Bolted Cap: ASTM A126 cast iron. 
3. End Connections: Threaded. 
4. Float Mechanism: Replaceable, stainless steel. 
5. Head and Seat: Hardened stainless steel. 
6. Trap Type: Balanced pressure. 
7. Thermostatic Bellows: Stainless steel or monel. 
8. Thermostatic air vent capable of withstanding 45 deg F of superheat and resisting 

water hammer without sustaining damage. 
9. Vacuum Breaker: Thermostatic with phosphor bronze bellows, and stainless-steel 

cage, valve, and seat. 
10. Maximum Operating Pressure: 125 psig. 

D. Inverted Bucket Steam Traps: 

1. Manufacturers: Subject to compliance with requirements, provide products by one 
of the following: 

a. Armstrong International, Inc. 
b. Barnes & Jones, Inc. 
c. Dunham-Bush, Inc. 
d. Hoffman Specialty. 
e. Spirax Sarco, Inc. 
f. Sterling. 
g. Tunstall Corporation. 

2. Body and Cap: Cast iron. 
3. End Connections: Threaded. 
4. Head and Seat: Stainless steel. 
5. Valve Retainer, Lever, and Guide Pin Assembly: Stainless steel. 
6. Bucket: Brass or stainless steel. 
7. Strainer: Integral stainless-steel inlet strainer within the trap body. 
8. Air Vent: Stainless-steel thermostatic vent. 
9. Pressure Rating: 250 psig. 

2.7 THERMOSTATIC AIR VENTS AND VACUUM BREAKERS 

A. Thermostatic Air Vents: 

1. Manufacturers: Subject to compliance with requirements, provide products by one 
of the following: 

a. Armstrong International, Inc. 
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b. Barnes & Jones, Inc. 
c. Dunham-Bush, Inc. 
d. Hoffman Specialty. 
e. Spirax Sarco, Inc. 
f. Sterling. 
g. Tunstall Corporation. 

2. Body: Cast iron, bronze, or stainless steel. 
3. End Connections: Threaded. 
4. Float, Valve, and Seat: Stainless steel. 
5. Thermostatic Element: Phosphor bronze bellows in a stainless-steel cage. 
6. Pressure Rating:  300 psig. 
7. Maximum Temperature Rating:  350 deg F. 

B. Vacuum Breakers: 

1. Manufacturers: Subject to compliance with requirements, provide products by one 
of the following: 

a. Armstrong International, Inc. 
b. Dunham-Bush, Inc. 
c. Hoffman Specialty. 
d. Johnson Corporation (The). 
e. Spirax Sarco, Inc. 
f. Tunstall Corporation. 

2. Body: Cast iron, bronze, or stainless steel. 
3. End Connections: Threaded. 
4. Sealing Ball, Retainer, Spring, and Screen: Stainless steel. 
5. O-Ring Seal: Ethylene propylene rubber. 
6. Pressure Rating:  300 psig. 
7. Maximum Temperature Rating:  350 deg F. 

2.8 FLEXIBLE CONNECTORS 

A. Stainless-Steel Bellows, Flexible Connectors: 

1. Manufacturers: Subject to compliance with requirements, provide products by one 
of the following: 

a. Duraflex, Inc. 
b. Flexicraft Industries. 
c. Hyspan Precision Products, Inc. 
d. Mason Industries, Inc. 
e. Metraflex Company (The). 
f. Twin City Hose, Inc. 
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2. Body: Stainless-steel bellows with woven, flexible, bronze, wire-reinforced, 
protective jacket. 

3. End Connections: Threaded or flanged to match equipment connected. 
4. Performance: Capable of 3/4-inch misalignment. 
5. CWP Rating: 150 psig. 
6. Maximum Operating Temperature: 250 deg F. 

PART 3 - EXECUTION 

3.1 VALVE APPLICATIONS 

A. Install shutoff duty valves at branch connections to steam supply mains, at steam supply 
connections to equipment, and at the outlet of steam traps. 

B. Install safety valves on pressure-reducing stations and elsewhere as required by ASME 
Boiler and Pressure Vessel Code. Install safety-valve discharge piping, without valves, 
to nearest floor drain or as indicated on Drawings. Comply with ASME Boiler and 
Pressure Vessel Code: Section VIII, Division 1, for installation requirements. 

3.2 PIPING INSTALLATION 

A. Install piping to permit valve servicing. 

B. Install drains, consisting of a tee fitting, NPS 3/4 full-port ball valve, and short NPS 3/4 
threaded nipple with cap, at low points in piping system mains and elsewhere as 
required for system drainage. 

C. Install valves according to Section 230523.11 "Globe Valves for HVAC Piping," 
Section 230523.12 "Ball Valves for HVAC Piping," Section 230523.13 "Butterfly 
Valves for HVAC Piping," Section 230523.14 "Check Valves for HVAC Piping," and 
Section 230523.15 "Gate Valves for HVAC Piping." 

D. Install unions in piping, NPS 2 and smaller, adjacent to valves, at final connections of 
equipment and elsewhere as indicated. 

E. Install flanges in piping, NPS 2-1/2 and larger, at final connections of equipment and 
elsewhere as indicated. 

F. Install shutoff valve immediately upstream of each dielectric fitting. 

G. Install strainers on supply side of control valves, pressure-reducing valves, traps, and 
elsewhere as indicated. Install NPS 3/4 nipple and full-port ball valve in blowdown 
connection of strainers NPS 2 and larger. Match size of strainer blowoff connection for 
strainers smaller than NPS 2. 
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H. Flash Tank: 

1. Pitch condensate piping down toward flash tank. 
2. If more than one condensate pipe discharges into flash tank, install a check valve 

in each line. 
3. Install thermostatic air vent at tank top. 
4. Install safety valve at tank top. 
5. Install full-port ball valve, and swing check valve on condensate outlet. 
6. Install inverted bucket or float and thermostatic trap at low-pressure condensate 

outlet, sized for 3 times the calculated heat load. 
7. Install pressure gage on low-pressure steam outlet according to Section 230519 

"Meters and Gages for HVAC Piping." 

3.3 STEAM-TRAP INSTALLATION 

A. Install steam traps in accessible locations as close as possible to connected equipment. 

B. Install full-port ball valve, strainer, and union upstream from trap; install union, check 
valve, and full-port ball valve downstream from trap unless otherwise indicated. 

3.4 PRESSURE-REDUCING VALVE INSTALLATION 

A. Install pressure-reducing valves in accessible location for maintenance and inspection. 

B. Install bypass piping around pressure-reducing valves, with globe valve equal in size to 
area of pressure-reducing valve seat ring, unless otherwise indicated. 

C. Install gate valves on both sides of pressure-reducing valves. 

D. Install unions or flanges on both sides of pressure-reducing valves having threaded- or 
flanged-end connections, respectively. 

E. Install pressure gages on low-pressure side of pressure-reducing valves after the bypass 
connection according to Section 230519 "Meters and Gages for HVAC Piping." 

F. Install strainers upstream for pressure-reducing valve. 

G. Install safety valve downstream from pressure-reducing valve station. 

3.5 STEAM OR CONDENSATE METER INSTALLATION 

A. Install meters with lengths of straight pipe upstream and downstream according to 
steam meter manufacturer's written instructions. 
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B. Provide data acquisition wiring. See Section 230923 "Direct Digital Control (DDC) 
System for HVAC" 

3.6 SAFETY VALVE INSTALLATION 

A. Install safety valves according to ASME B31.1, "Power Piping," and ASME B31.9, 
"Building Services Piping." 

B. Pipe safety-valve discharge without valves to atmosphere outside the building. 

C. Install drip-pan elbow fitting adjacent to safety valve and pipe drain connection to 
nearest floor drain. 

D. Install exhaust head with drain to waste, on vents equal to or larger than NPS 2-1/2. 

3.7 TERMINAL EQUIPMENT CONNECTIONS 

A. Install traps and control valves in accessible locations close to connected equipment. 

B. Install bypass piping with globe valve around control valve. If parallel control valves 
are installed, only one bypass is required. 

C. Install vacuum breakers downstream from control valve, close to coil inlet connection. 

END OF SECTION 
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SECTION 23 57 00 

HEAT EXCHANGERS FOR HVAC  

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 shell-and-tube heat exchangers. 

1.3 DEFINITIONS 

A. TEMA: Tubular Exchanger Manufacturers Association. 

1.4 ACTION SUBMITTALS 

A. Product Data: For each type of product. 

1. Include rated capacities, operating characteristics, and furnished specialties and 
accessories. 

B. Shop Drawings: Signed and sealed by a qualified professional engineer. Detail 
equipment assemblies and indicate dimensions, weights, loads, required clearances, 
method of field assembly, components, and location and size of each field connection. 

1. Design Calculations: Calculate requirements for selecting seismic restraints and 
for designing bases. 

2. Base Details: Detail fabrication, including anchorages and attachments to 
structure and to supported equipment. 

C. Delegated-Design Submittal: Details and design calculations for seismic restraints for 
heat exchangers. 

1.5 INFORMATIONAL SUBMITTALS 

A. Coordination Drawings: Equipment room plan or BIM model, drawn to scale, showing 
the items described in this Section, and coordinated with all building trades. 



Improvements to Arlington Town Hall Plaza  Weston & Sampson 
Town of Arlington, MA Bid Documents 
 July 29, 2020 
 

05/09/2019 23 57 00 - 2 

B. Seismic Qualification Data: Certificates, for heat exchanger, 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 Heat Exchanger: Identify center of gravity and 
locate and describe mounting and anchorage provisions. 

3. Detailed description of heat exchanger anchorage devices on which certification is 
based and their installation requirements. 

C. Product Certificates: For each type of shell-and-tube heat exchanger. Documentation 
that shell-and-tube heat exchangers comply with "TEMA Standards." 

D. Source quality-control reports. 

E. Field quality-control reports. 

F. Sample Warranty: For manufacturer's warranty. 

1.6 CLOSEOUT SUBMITTALS 

A. Operation and Maintenance Data: For heat exchangers to include in emergency, 
operation, and maintenance manuals. 

1.7 WARRANTY 

A. Special Warranty: Manufacturer agrees to repair or replace components of heat 
exchangers that fail in materials or workmanship within specified warranty period. 

1. Failures include, but are not limited to, the following: 

a. Structural failures, including heat exchanger, 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. Shell-and-Tube Heat Exchangers: 

1) Tube Coil:  One year(s). 
2) Other Components:  One year(s). 



Improvements to Arlington Town Hall Plaza  Weston & Sampson 
Town of Arlington, MA Bid Documents 
 July 29, 2020 
 

05/09/2019 23 57 00 - 3 

PART 2 - PRODUCTS 

2.1 SHELL-AND-TUBE HEAT EXCHANGERS 

A. Manufacturers: Subject to compliance with requirements, provide products by one of 
the following: 

1. Armstrong Fluid Technology. 
2. Bell & Gossett; a Xylem brand. 
3. Spirax Sarco, Inc. 
4. TACO Comfort Solutions, Inc. 

B. Description: Packaged assembly of tank, heat-exchanger coils, and specialties. 

C. Construction: 

1. Fabricate and label heat exchangers to comply with ASME Boiler and Pressure 
Vessel Code, Section VIII, "Pressure Vessels," Division 1. 

2. Fabricate and label shell-and-tube heat exchangers to comply with "TEMA 
Standards." 

D. Configuration:  U-tube with removable bundle. 

E. Shell Materials:  Steel. 

F. Head: 

1. Materials:  Cast iron. 
2. Flanged and bolted to shell. 

G. Tube:  Seamless copper tubes. 

1. Tube diameter is determined by manufacturer based on service. 

H. Tubesheet Materials:  Steel. 

I. Baffles:  Steel. 

J. Piping Connections: Factory fabricated of materials compatible with heat-exchanger 
shell. Attach tappings to shell before testing and labeling. 

1. NPS 2 and Smaller: Threaded ends in accordance with ASME B1.20.1. 
2. NPS 2-1/2 and Larger: Flanged ends in accordance with ASME B16.5 for steel 

and stainless steel flanges and in accordance with ASME B16.24 for copper and 
copper-alloy flanges. 

K. Support Saddles: 

http://www.specagent.com/Lookup?ulid=3556
http://www.specagent.com/Lookup?uid=123457138844
http://www.specagent.com/Lookup?uid=123457138845
http://www.specagent.com/Lookup?uid=123457138830
http://www.specagent.com/Lookup?uid=123457138826
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1. Fabricated of material similar to shell. 
2. Fabricate foot mount with provision for anchoring to support. 

2.2 ACCESSORIES 

A. Hangers and Supports: 

1. Custom-built steel supports and saddles for mounting on floor, wall, and 
structural steel. 

2. Supports and saddles to ensure both horizontal and vertical support of heat 
exchanger. Comply with requirements in Section 230529 "Hangers and Supports 
for HVAC Piping and Equipment." 

2.3 SOURCE QUALITY CONTROL 

A. Factory Tests: Test and inspect heat exchangers in accordance with ASME Boiler and 
Pressure Vessel Code, Section VIII, "Pressure Vessels," Division 1. Affix ASME 
International label. 

B. Hydrostatically test heat exchangers to minimum of one and one-half times pressure 
rating before shipment. 

C. Heat exchangers will be considered defective if they do not pass tests and inspections. 

D. Prepare test and inspection reports. 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Examine areas for compliance with requirements for installation tolerances and for 
structural rigidity, strength, anchors, and other conditions affecting performance of heat 
exchangers. 

B. Examine roughing-in for heat-exchanger piping to verify actual locations of piping 
connections before equipment installation. 

C. Proceed with installation only after unsatisfactory conditions have been corrected. 

3.2 INSTALLATION OF HEAT EXCHANGER, GENERAL 

A. Equipment Mounting: 
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1. Install floor-mounted heat exchangers on cast-in-place concrete equipment bases. 
Install all heat exchangers level and plumb in accordance with manufacturer's 
recommendations. Install floor-mounted and wall-hung steam heat exchangers at 
sufficient height, using sufficient length supports, to achieve required steam and 
condensate pipe pitch. Comply with requirements for equipment bases and 
foundations specified in Section 033000 "Cast-in-Place Concrete." 

2. Comply with requirements for vibration isolation and seismic control devices 
specified in Section 230548 "Vibration and Seismic Controls for HVAC." 

3.3 INSTALLATION OF SHELL-AND-TUBE HEAT EXCHANGER 

A. Install heat exchangers on saddle supports. 

B. Heat-Exchanger Supports: Mount heat exchanger on steel saddles and supports 
specifically designed for each heat exchanger. 

C. Fabricate attachment of saddle supports to pressure vessel with reinforcement strong 
enough to resist heat-exchanger movement during seismic event when heat-exchanger 
saddles are anchored to building structure. 

3.4 PIPING CONNECTIONS 

A. Comply with requirements for piping specified in Section 232113 "Hydronic Piping" 
and Section 232116 "Hydronic Piping Specialties." Drawings indicate general 
arrangement of piping, fittings, and specialties. 

B. Comply with requirements for steam and condensate piping specified in Section 232213 
"Steam and Condensate Heating Piping" and Section 232216 "Steam and Condensate 
Heating Piping Specialties." 

C. Maintain manufacturer's recommended clearances for tube removal, service, and 
maintenance. 

D. Install piping adjacent to heat exchangers to allow space for service and maintenance of 
heat exchangers. Arrange piping for easy removal of heat exchangers. 

E. Install shutoff valves at heat-exchanger inlet and outlet connections. 

F. Install pressure-relief valves on heat-exchanger shells where a connection has been 
provided on shell. When no shell pressure-relief valve connection has been provided, 
install pressure-relief valve on shell outlet piping before any isolation valves. 

G. Install pressure-relief valves on heat-exchanger tube outlet piping before any isolation 
valves. 

H. Pipe pressure-relief valves, full size of valve connection, to floor drain. 
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I. Install vacuum breaker at heat-exchanger steam inlet connection. 

J. Install hose end valve to drain shell. 

K. Install thermometer on each heat-exchanger fluid inlet and outlet piping. Comply with 
requirements for thermometers specified in Section 230519 "Meters and Gages for 
HVAC Piping." 

L. Install pressure gauges on each heat-exchanger fluid inlet and outlet piping and steam 
inlet piping. Comply with requirements for pressure gauges specified in Section 230519 
"Meters and Gauges for HVAC Piping." 

3.5 CLEANING 

A. After completing system installation, including outlet fitting and devices, inspect 
exposed finish. Remove burrs, dirt, and construction debris, and repair damaged 
finishes. 

B. Isolate heat exchangers from piping before flushing piping. If a valve is used to isolate 
equipment, its closure shall be capable of sealing against test pressure without damage 
to valve. Install blind flanges in flanged joints to isolate equipment. 

C. Flush heat-exchanger piping systems with clean water; then remove and clean or 
replace strainer screens before reopening flow to heat exchangers. 

3.6 FIELD QUALITY CONTROL 

A. Testing Agency, Owner: Owner will engage a qualified testing agency to perform tests 
and inspections. 

B. Testing Agency, Contractor: Engage a qualified testing agency to perform tests and 
inspections. 

C. Manufacturer's Field Service: Engage a factory-authorized service representative to test 
and inspect components, assemblies, and equipment installations, including 
connections. 

D. Perform tests and inspections: 

E. Tests and Inspections: 

1. Leak Test: After installation, charge system and test for leaks. Repair leaks and 
retest until no leaks exist. 

2. Test and adjust controls and safeties. Replace damaged and malfunctioning 
controls and equipment. 
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F. Heat exchanger will be considered defective if it does not pass tests and inspections. 

G. Prepare test and inspection reports. 

3.7 DEMONSTRATION 

A. Train Owner's maintenance personnel to adjust, operate, and maintain heat exchangers. 

END OF SECTION 
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SECTION 23 83 16 

RADIANT-HEATING HYDRONIC 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 radiant-heating piping, including: 

1. PEX pipe and fittings 
2. Distribution manifolds 
3. Piping specialties 
4. Controls 

1.3 DEFINITIONS 

A. CWP: Cold working pressure. 

B. PEX: Crosslinked polyethylene. 

C. PEX/AL/PEX: Crosslinked polyethylene/aluminum/crosslinked polyethylene. 

D. PTFE: Polytetrafluoroethylene plastic. 

1.4 ACTION SUBMITTALS 

A. Product Data: For each type of product. 

1. Include data for piping, fittings, manifolds, specialties, and controls; include 
pressure and temperature ratings, oxygen-barrier performance, fire-performance 
characteristics, and water-flow and pressure-drop characteristics. 

B. Shop Drawings: Show piping layout and details drawn to scale, including valves, 
manifolds, controls, and support assemblies, and their attachments to building structure. 

1. Shop Drawing Scale:  1/4 inch = 1 foot. 
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1.5 CLOSEOUT SUBMITTALS 

A. Operation and Maintenance Data: For radiant-heating piping valves and equipment to 
include in operation and maintenance manuals. 

PART 2 - PRODUCTS 

2.1 PEX PIPE AND FITTINGS 

A. Manufacturers: Subject to compliance with requirements, provide products by one of 
the following: 

1. Apollo Flow Controls; Conbraco Industries, Inc. 
2. MrPex Systems Inc. 
3. Uponor. 
4. Viega LLC. 

B. Pipe Material: PEX plastic according to ASTM F876. 

C. Oxygen Barrier: Limit oxygen diffusion through the tube to maximum 0.10 mg per 
cu. m/day at 104 deg F according to DIN 4726. 

D. Fittings:  ASTM F1807, metal insert and copper crimp rings. 

E. Pressure/Temperature Rating: Minimum 100 psig and 180 deg F. 

2.2 DISTRIBUTION MANIFOLDS 

A. Manifold: Minimum NPS 1, copper. 

B. Main Shutoff Valves: 

1. Factory installed on supply and return connections. 
2. Two-piece body. 
3. Body: Brass or bronze. 
4. Ball: Chrome-plated bronze. 
5. Seals: PTFE. 
6. CWP Rating: 150 psig. 
7. Maximum Operating Temperature: 225 deg F. 

C. Manual Air Vents: 

1. Body: Bronze. 
2. Internal Parts: Nonferrous. 
3. Operator: Key furnished with valve, or screwdriver bit. 
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4. Inlet Connection: NPS 1/2. 
5. Discharge Connection: NPS 1/8. 
6. CWP Rating: 150 psig. 
7. Maximum Operating Temperature: 225 deg F. 

D. Balancing Valves: 

1. Body: Plastic or bronze, ball or plug, or globe cartridge type. 
2. Ball or Plug: Brass or stainless steel. 
3. Globe Cartridge and Washer: Brass with EPDM composition washer. 
4. Seat: PTFE. 
5. Visual Flow Indicator: Flowmeter with visible indication in a clear plastic cap at 

top of valve. 
6. Differential Pressure Gage Connections: Integral seals for portable meter to 

measure loss across calibrated orifice. 
7. Handle Style: Lever or knob, with memory stop to retain set position if used for 

shutoff. 
8. CWP Rating: Minimum 125 psig. 
9. Maximum Operating Temperature: 250 deg F. 

E. Zone Control Valves: 

1. Body: Plastic or bronze, ball or plug, or globe cartridge type. 
2. Ball or Plug: Brass or stainless steel. 
3. Globe Cartridge and Washer: Brass with EPDM composition washer. 
4. Seat: PTFE. 
5. Actuator: Replaceable electric motor. 
6. CWP Rating: Minimum 125 psig. 
7. Maximum Operating Temperature: 250 deg F. 

F. Thermometers: 

1. Mount on supply and return connections. 
2. Case: Dry type, metal or plastic, 2-inch diameter. 
3. Element: Bourdon tube or other type of pressure element. 
4. Movement: Mechanical, connecting element and pointer. 
5. Dial: Satin-faced, nonreflective aluminum with permanently etched scale 

markings. 
6. Pointer: Black metal. 
7. Window: Plastic. 
8. Connector: Rigid, back type. 
9. Thermal System: Liquid- or mercury-filled bulb in copper-plated steel, aluminum, 

or brass stem. 
10. Accuracy: Plus or minus 1 percent of range or plus or minus 1 scale division to 

maximum of 1.5 percent of range. 
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G. Mounting Brackets: Copper, or plastic- or copper-clad steel, where in contact with 
manifold. 

2.3 PIPING SPECIALTIES 

A. Cable Ties: 

1. Fungus-inert, self-extinguishing, one-piece, self-locking, Type 6/6 nylon cable 
ties. 

2. Minimum Width: 1/8 inch. 
3. Tensile Strength: 20 lb, minimum. 
4. Temperature Range: Minus 40 to plus 185 deg F. 

B. Floor Mounting Staples: 

1. Steel, with corrosion-resistant coating and smooth finish without sharp edges. 
2. Minimum Thickness: 3/32 inch. 
3. Width: Minimum, wider than tubing. 

C. Floor Mounting Clamps: 

1. Two bolts, steel, with corrosion-resistant coating and smooth finish without sharp 
edges. 

2. Minimum Thickness: 3/32 inch. 
3. Width: Minimum, wider than tubing. 

D. Floor Mounting Tracks: 

1. Aluminum or plastic channel track with smooth finish and no sharp edges. 
2. Minimum Thickness: 1/16 inch. 
3. Slot Width: Snap fit to hold tubing. 
4. Slot Spacing:  2-inch intervals. 

E. Channeled Subfloor: 

1. Plywood, APA-rated subfloor panel, composed of premium, tongue-and-groove, 
seven-layer, Douglas fir structural subfloor panels. 

2. Particleboard manufactured to comply with Federal Housing Authority standards 
of less than 0.3-ppm formaldehyde. 

3. Clad panel with minimum 0.025-inch-thick aluminum recessed in the grooves 
sized to maintain contact with radiant piping. 

F. Modular Interlocking Blocks: 

1. Polypropylene snap-together blocks with grooves to support piping. 
2. Galvanized sheet metal or aluminum emission plates. 
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3. Natural mineralboard cover panel. 

G. Heat-Emission Plates: 

1. Formed aluminum suitable for radiant-heating piping. 
2. Minimum Thickness: 1/16 inch. 
3. Slot Width: Snap fit to maintain pressure fit on tubing. 

2.4 CONTROLS 

A. Manufacturers: Subject to compliance with requirements, provide products by one of 
the following: 

1. Apollo Flow Controls; Conbraco Industries, Inc. 
2. Honeywell Building Solutions; Honeywell International, Inc. 
3. tekmar; A WATTS Brand. 
4. Viega LLC. 
5. Watts Radiant; A WATTS Brand. 

B. Heated-Panel Thermostat with Outdoor Temperature Reset: 

1. Remote bulb unit with adjustable temperature range from 40 to 120 deg F. 
2. Snap action; open-on-rise, single-pole switch with minimum current rating 

adequate for connected pump or zone control valve. 
3. Remote bulb on capillary tube, resistance temperature device, or thermistor for 

directly sensing radiant-panel and outdoor-air temperature. 
4. Operate zone control valves to reset supply-water temperature inversely with 

outdoor-air temperature as follows: 

a. Low outdoor-air temperature, 0 deg F with high supply-water temperature 
165 F. 

b. High outdoor-air temperature, 34 F with low supply-water temperature 85 
F. 

5. Corrosion-resistant, waterproof control enclosure. 

C. Precipitation and Temperature Sensor:  

1. Automatic control with manual on, automatic, and standby/reset switch. 
2. Precipitation and temperature sensors shall sense the surface conditions of 

pavement and shall be programmed to operate pump and zone control valves as 
follows: 

a. Temperature Span:  34 to 44 deg F. 
b. Adjustable Delay Off Span:  30 to 90 minutes. 

http://www.specagent.com/Lookup?ulid=3631
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c. Start Pump or Open Zone Control Valves: Following two-minute delay if 
ambient temperature is below set point and precipitation is detected. 

d. Stop Pump or Close Zone Control Valves: On detection of a dry surface 
plus time delay. 

3. Corrosion-proof and waterproof enclosure suitable for outdoor mounting, for 
controls and precipitation and temperature sensors. 

4. Minimum 30-A contactor to start pump and open valves. 
5. Precipitation sensor shall be mounted in pavement. 
6. Provide relay with contacts to indicate operational status, on or off, for interface 

with central HVAC control-system workstation. 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Examine surfaces and substrates to receive radiant-heating piping for compliance with 
requirements for installation tolerances and other conditions affecting performance of 
the Work. 

1. Ensure that surfaces and pipes in contact with radiant-heating piping are free of 
burrs and sharp protrusions. 

2. Ensure that surfaces and substrates are level and plumb. 

B. Proceed with installation only after unsatisfactory conditions have been corrected. 

3.2 APPLICATIONS 

A. Install the following types of radiant-heating piping for the applications described: 

1. Piping in Exterior Pavement:  PEX. 

3.3 INSTALLATION 

A. Drawing plans, schematics, and diagrams indicate general location and arrangement of 
piping systems. Indicate piping locations and arrangements if such were used to size 
pipe and calculate friction loss, expansion, pump sizing, and other design 
considerations. Install piping as indicated unless deviations to layout are approved on 
Shop Drawings or coordination drawings. 

B. Install radiant-heating piping continuous from the manifold through the heated panel 
and back to the manifold without piping joints in heated panels. 

C. Connect radiant piping to manifold in a reverse-return arrangement. 
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D. Do not bend pipes in radii smaller than manufacturer's minimum bend radius 
dimensions. 

E. Install manifolds in accessible locations, or install access panels to provide maintenance 
access as required in Section 083113 "Access Doors and Frames." 

F. Comply with requirements in Section 232113 "Hydronic Piping" and Section 232116 
Hydronic Piping Specialties" for pipes and connections to hydronic systems and for 
glycol-solution fill requirements. 

G. Fire- and Smoke-Barrier Penetrations: Maintain indicated fire rating of walls, partitions, 
ceilings, and floors at pipe penetrations. Seal pipe penetrations with firestop materials 
according to Section 078413 "Penetration Firestopping." 

H. Piping in Exterior Pavement: 

1. Secure piping in concrete floors by attaching pipes to reinforcement using cable 
ties. 

2. Space cable ties a maximum of 18 inches o.c. and at center of turns or bends. 
3. Maintain 3-inch minimum cover. 
4. Install a sleeve of 3/8-inch-thick, foam-type insulation or PE pipe around tubing 

and extending for a minimum of 10 inches on each side of slab joints to protect 
the tubing passing through expansion or control joints. Anchor sleeve to slab form 
at control joints to provide maximum clearance for saw cut. 

5. Maintain minimum 40-psig pressure in piping during concrete placement and 
continue for 24 hours after placement. 

I. Revise locations and elevations from those indicated as required to suit field conditions 
and ensure integrity of piping and as approved by Architect. 

J. After system balancing has been completed, mark balancing valves to permanently 
indicate final position. 

K. Perform the following adjustments before operating the system: 

1. Open valves to fully open position. 
2. Check operation of automatic valves. 
3. Set temperature controls so all zones call for full flow. 
4. Purge air from piping. 

L. After concrete or plaster heating panel has cured as recommended by concrete or plaster 
supplier, operate radiant-heating system as follows: 

1. Start system heating at a maximum of 10 deg F above the ambient radiant-panel 
temperature and increase 10 deg F each following day until design temperature is 
achieved. 
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2. For freeze protection, operate at a minimum of 60 deg F supply-water 
temperature. 

3.4 FIELD QUALITY CONTROL 

A. Prepare radiant-heating piping for testing as follows: 

1. Open all isolation valves and close bypass valves. 
2. Open and verify operation of zone control valves. 
3. Flush with clean water and clean strainers. 

B. Perform the following tests and inspections with the assistance of a factory-authorized 
service representative: 

1. Leak Test: After installation, charge system and test for leaks. Subject piping to 
hydrostatic test pressure that is not less than 1.5 times the design pressure but not 
more than 100 psig. Repair leaks and retest until no leaks exist. 

2. Test and adjust controls and safeties. Replace damaged and malfunctioning 
controls and equipment. 

C. Radiant-heating piping will be considered defective if it does not pass tests and 
inspections. 

D. Prepare test and inspection reports. 

E. Protect hydronic piping system from damage during construction. 

END OF SECTION 
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SECTION 02300 

EARTHWORK 

PART 1 GENERAL 

1.1 SUMMARY 

A. Work Included: Furnish all labor, supervision, equipment, supplies, and materials and 
perform all operations necessary to complete the work of this Section, including but not 
limited to the following: 

 
1. Earth and rock excavation of all types. 

2. Filling to raise grades, compaction and grading.  

3. Sheeting, shoring and dewatering of excavations and trenches. 

4. Excavation and backfill for removal, relocation, and abandonment of existing 
underground utilities, foundations, and below-grade structures. 

5. Preparing subgrades for structures, walls, pavements, sidewalks, and landscaping. 

6. Providing, processing, placing, and compacting earth and aggregate fill materials. 

7. Removal, hauling, stockpiling, re-handling, and placement of materials. 

8. Off-site disposal of excess or unsuitable materials. 

9. Preserving and protecting existing site features to remain, and new site 
improvements during the course of the work. 

1.2 PROJECT CONDITIONS 

A. Site-Specific Information: 

1. Site preparation and earthwork will encounter previously placed fill of unknown 
composition within required excavation depths for site grading, foundations, slabs, 
utilities, and other site improvements. Existing fill, organic soils, and other 
unsuitable soils (as determined by the Owner’s Representative) shall be 
overexcavated and removed to a minimum depth of three (3 feet) below subgrade 
elevation below the upper plaza, stairs, and stair foundations. The resulting 
excavation shall bebackfilled with compacted Structural Fill as defined herein. 
Temporary shoring shall be provided where excavations extend within the zone-of-
influence of existing site features to remain, including foundations, utilities, slabs, 
sidewalks, curbing, and fountains. 

2. Demolish and completely remove from site existing underground utilities indicated 
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to be removed. Coordinate with utility companies to shut off services if lines are 
active. 

B. Geotechnical Field and Laboratory Testing: 

1. The Contractor shall retain the services of a geotechnical testing laboratory to 
conduct the laboratory analyses and field testing of soil materials required by this 
specification. Coordinate locations and types of field tests to be performed with the 
Owner’s Representative and cooperate in every way with the Owner’s 
Representative and testing laboratory during field testing and with collection of soil 
samples for laboratory testing. 

C. Related Documents and Sections: Examine Contract Documents for requirements that 
directly affect or are affected by the Work of this Section. A list of those Documents and 
Sections include, but is not limited to the following: 

1. Drawings and general provisions of the Contract, including General and 
Supplementary Conditions, and Division 01 General Requirements Specification 
Sections, apply to this Section. 

2. Section 01 57 19, ENVIRONMENTAL PROTECTION 

3. Section 02 41 12, SELECTIVE SITE DEMOLITION 

1.3 SUBMITTALS AND TESTING:  

A. Material Test Reports:  From a qualified independent testing agency indicating and 
interpreting test results for compliance of the following with requirements indicated: 

 
1. Classification according to ASTM D 2487 and moisture content according to 

ASTM D 2216 of each on-site and borrow soil and/or fill material proposed for fill 
and backfill. 

2. Laboratory compaction curve according to ASTM D 1557 for each onsite and 
borrow soil and/or fill material proposed for fill and backfill.  

B. Prior to commencing earthwork activities, submit a work plan describing the earthwork 
operations including: 

• Frequency and locations of tests and inspections; 
• Equipment list, including excavation, material processing, grading, 

compaction and moisture control equipment;  
• Locations and methods of excavating;  
• Handling, and stockpiling (if applicable) of excavated material, including 

methods to keep materials from various sources separated;  
• Drainage and dewatering (if required).  
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No work shall be performed until this plan has been approved by the Owner’s Engineer. 

C. Supply and Quality Control Inspection Results:  Submit the results of all sources of supply 
and quality control inspections and tests. Submittals reviewed beyond the second rejection 
(or required submittal) shall be provided at no cost to the Owner and shall be reviewed by 
the Owner’s Representative at the Contractor’s expense. No work shall be performed until 
the Owner’s Representative has reviewed the source of supply. It is the Contractor’s 
responsibility to submit the Supply and Quality Control Inspection Results in a timely 
manner to assure the project’s workflow.  

 
1. Backfill Materials: Submit 20-pound samples for each backfill material from each 

proposed source including on-site materials. Samples of off-site soil borrow for 
submission shall be collected in the presence of the Owner’s Engineer so that the 
Owner’s Engineer has the opportunity to see each borrow material at the source.  

2. In addition, a certification statement and analytical results shall accompany each 
physical sample of earth materials to be imported onto the site, including but not 
limited to crushed stone, loam, bedding sand, gravel sub-base, common fill and 
structural backfill. At a minimum the certification shall state the point of origin, its 
past usage, name of the qualified firm and analytical laboratory that performed the 
material sampling and testing, and that the material is free of contaminants and do 
not contain contaminants that exceed the reportable concentrations (RCS-1) of the 
MCP.  The certification shall include representative sample analysis from each 
point of origin of backfill to be used on the site. The sample(s) shall be analyzed by 
a certified laboratory for total metals (EPA priority pollutant metals), volatile 
organic compounds (EPA Method 8260), semi-volatile organic compounds (EPA 
Method 8270), petroleum hydrocarbons (EPA Method 8100), and Total PCBs and 
pesticides (EPA Method 8081 and 8082).   

a. All sampling of soils for chemical testing shall be performed by a person 
experienced in sample collection and shall be either:  1) a Licensed Site 
Professional registered in the Commonwealth of Massachusetts; 2) a 
Professional Engineer registered in the Commonwealth of Massachusetts; 3) a 
professional Geologist registered in the Commonwealth of Massachusetts; 4) a 
certified groundwater/environmental professional; or 5) an authorized 
representative of the one of the persons listed above.  Samples of each material 
shall be submitted to a chemical analytical laboratory, certified by the 
Massachusetts Department of Environmental Protection. 

b. Material shall not contain asbestos.  

3. Submit additional samples and geotechnical and analytical test data and 
certifications for every 1,000 cubic yards (every 500 cubic yards for moisture 
density curves) of material imported or reused on-site or anytime consistency of 
material changes in the opinion of the Owner’s Representative. Submit associated 
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chemical laboratory data on the imported materials throughout the course of the 
Work, if requested by the Owner’s Representative, to evaluate the consistency of 
the source or process, at no additional cost to the Owner. 

4. Information identifying the name of the accredited field and laboratory soil testing 
subcontractor proposed for documenting conformance of earthwork activities. 
Include examples of typical field and laboratory test result documentation from the 
subcontractor that are proposed for use the project. In addition to test results, the 
report documentation shall include the location and elevation of all tests, materials 
tested, a description of methods and equipment used, compaction requirements, and 
conformance or non-conformance. All measuring and testing equipment (MTE) 
used at the site shall have documentation certifying the MTE has been calibrated 
within the last year (or sooner if required by subcontractor quality procedures). 
Calibration certificates shall be provided to the Owner’s Representative at least one 
week prior to MTE use on site. 

D. During Construction, submit written confirmation of fill lift thickness, in-place soil 
moisture content, and percentage of compaction to the Owner’s Representative before 
placing the next lift or constructing foundations or structures.  

1.4 DEFINITIONS 

A. Backfill and Fill Materials: Soil and rock material used in construction as specified herein. 

B. Structures: Buildings, stairs, foundations, slabs, light posts, manholes, catch basins, below 
grade vaults and equipment capsules. 

C. Unsuitable Material: Include topsoil, subsoil, existing undocumented fill, material 
containing organic silt, organic clay, peat, vegetation, wood or roots, stones or rock 
fragments over 6-inches in diameter, porous biodegradable matter, disturbed soils, debris, 
contaminated media, snow, ice or refuse. Unsuitable material also includes any materials 
not suitable for reuse as backfill as defined by the requirements of this Specification. 

D. Subgrade: the bottom surface of a trench or excavation extending to the underside of site 
improvements, including bedding materials for building foundations and slabs, structures, 
pavement or paver subbase, or other surfacing material. 

E. Pass: a single complete coverage with compaction equipment over the entire surface of an 
exposed lift or subgrade being compacted. 

F. Zone-of-Influence: Defined by a horizontal plane extending away from the outside bottom 
edge of the footings, slabs, or structures a distance of two feet, then by a plane that slopes 
down and away from the foundation at a maximum 1H:1V slope to the natural inorganic 
soil subgrade 

1.5 QUALITY CONTROL  
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A. Contractor shall assume full responsibility for quality control inspection and testing, give 
sufficient notice to the Owner’s Engineer to permit the witnessing of the inspections or 
tests, and provide test results to Owner’s Engineer within one day of completion. 

B. Contractor shall engage a qualified, independent testing agency to perform quality 
control testing and inspections. Compaction testing shall be performed at the minimum 
frequency specified in Section 3.3D. 

C. Source of supply. No earthwork materials will be accepted on the jobsite without written 
approval of submittals from the Owner’s Representative, as stated in Section 1.4. 

D. The Owner’s Representative reserves the right to perform inspections and tests at any 
time during the execution of the work. 

E. Notification Point:  The Contractor shall give the Owner’s Representative two days’ 
notice in advance of quality control tests and inspections. 

1.6 REFERENCE STANDARDS 

A. The following standards are applicable to the work of this section to the extent referenced 
herein. 

 
American Society for Testing and Materials (ASTM): 

 
ASTM  C117  Standard Test Method for Materials Finer than No. 200 Sieve in 

Mineral Aggregates by Washing. 
 

ASTM  C131  Test Method for Resistance to Degradation of Small Size Coarse 
Aggregate by Abrasion and Impact in the Los Angeles Machine. 

 
ASTM  C136  Method for Sieve Analysis of Fine and Coarse Aggregates. 
 
ASTM D422  Standard Test Method Particle Size Analysis of Soils 
 
ASTM D1140 Standard Test Method Particle Size Analysis of Soils Standard 

Test Methods for Determining the Material Finer than No. 200 
Sieve in Soils by Washing. 

 
ASTM  D1556 Test Method for Density of Soil in Place by the Sand Cone 

Method. 
 

ASTM  D1557 Test Methods for Moisture-density Relations of Soils and Soil 
Aggregate Mixtures Using Ten-pound (10 Lb.) Hammer and 
Eighteen-inch (18") Drop. 
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ASTM D2216 Standard Test Methods for Laboratory Determination of Water 
(Moisture) Content of Soils and Rock by Mass ASTM D2487 
Standard Practice for Classification of Soils for Engineering 
Purposes (Unified Soil Classification System) 

 
ASTM D2487 Standard Practice for Classification of Soils for Engineering 

Purposes (Unified Soil Classification System) 
ASTM D2488 Standard Practice for Description and Identification of Soils 

(Visual-Manual Procedure) 
 
ASTM D4318 Standard Test Method for Liquid Limit, Plastic Limit and 

Plasticity Index of Soils 
 
ASTM D4643 Standard Test Method for Determination of Water Content of Soil 

and Rock by Microwave Oven Heating 
 
ASTM D4959 Standard Test Method for Determination of Water Content of Soil 

By Direct Heating 
 
ASTM  D6938 Test Methods for Density of Soil and Soil-aggregate in Place by 

Nuclear Methods (Shallow Depth). 
 

 Commonwealth of Massachusetts Department of Transportation (MassDOT) Standard 
Specification for Highways and Bridges. 
 
Code of Massachusetts Regulations (CMR) 310 CMR 40.0000 Massachusetts 
Contingency Plan. 
 
Code of Massachusetts Regulations (CMR) 520 CMR 14.00 Excavation & Trench Safety 
Regulation. 
 
Massachusetts Building Code 780 CMR Ninth Edition, 2017. 

1.7 EXAMINATION OF SITE AND DOCUMENTS 

A. It is hereby understood that the Contractor has carefully examined the site and all 
conditions affecting work under this Section. No claim for additional costs will be 
allowed because of a lack of knowledge of existing conditions as indicated in the 
Contract Documents, or obvious from observation of the site. 

B. Plans, surveys, measurements and dimensions under which the work is to be performed 
are believed to be correct, but the Contractor shall have examined them for himself 
during the bidding period and formed his own conclusions as to the full requirements of 
the work involved. 



Improvements to Arlington Town Hall Plaza  Weston & Sampson 
Town of Arlington, MA Bid Documents 
 July 29, 2020 

 

 

 

05/05/2020 31 00 00-7 

 

 

1.8 EXCAVATION CLASSIFICATIONS 

A. Earth Excavation or "Excavation" consists of removing materials encountered to the 
subgrade elevations indicated and subsequent reuse or disposal of the materials 
removed. All excavation is classified as earth excavation unless it otherwise meets the 
classifications provided below for unauthorized excavation, additional excavation, or 
rock excavation. 

B. Unauthorized Excavation consists of removal of materials beyond indicated subgrade 
elevations or dimensions without specific direction of the Owner’s Engineer. 
Unauthorized excavation, as well as remedial work required by the Owner’s Engineer, 
shall be at the Contractor's expense. 

1. Under footings, foundations, concrete slabs, retaining walls or other structures, fill 
unauthorized excavations to the proper elevations with Structural Fill as defined 
herein. Elsewhere, backfill and compact unauthorized excavations as specified for 
excavations of the same class, unless otherwise required. 

C. Additional Excavation: 

1. When excavation has reached required subgrade elevations, notify the Owner’s 
Engineer, who will observe subgrade conditions. 

2. If unsuitable materials are encountered at the required subgrade elevations, carry 
excavations deeper and to the lateral extent as required on the drawings and  as 
required by the Owner’s Engineer. Replace excavated material as required by the 
Owner’s Engineer. 

3. Removal of unsuitable material and its replacement as specified is included in the 
base Scope of Work and shall be included in the lump sum price. Contractor shall 
promptly notify the Owner and the Engineer if unsuitable material quantities 
represent, in the Contractor’s opinion, a differing subsurface or physical condition. 
Any corresponding adjustment to the Contract Price and/or Contract Times shall be 
made in accordance with the Contract Documents. 

D. Rock Excavation: 

1. Rock excavation in trenches and footing excavations includes removal and disposal 
of materials and obstructions encountered which cannot be excavated with a 1.0 
cubic yard (heaped) capacity, 42-inch wide bucket on medium-size track-mounted 
hydraulic excavator equivalent to Caterpillar Model 215, rated at not less than 90HP 
flywheel power and 30,000 lb. drawbar pull. Trenches and footing excavations in 
excess of 10-feet in width are classified as open excavation. 

2. Rock excavation in open excavations includes removal and disposal of materials 
and obstructions encountered which cannot be dislodged and excavated with 
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modern track-mounted heavy-duty hydraulic excavating equipment without 
drilling or ripping. Rock excavation equipment is defined as Caterpillar Model No. 
973 or No. 977K, or equivalent track-mounted loader, rated at not less than 170 HP 
flywheel power and developing 40,000-lb. breakout force (measured in accordance 
with SAE J732C).  

3. Determination of rock excavation classification will be made by the Owner’s 
Engineer. Typical of materials classified as rock are boulders 3.0 cubic yards or 
more in volume, solid rock, rock in ledges, and rock-hard cementitious aggregate 
deposits. Intermittent drilling or ripping performed to increase production and not 
necessary to permit excavation of material encountered will be classified as earth 
excavation. Do not perform rock excavation work until material to be excavated 
has been cross-sectioned and classified by the Owner’s Engineer. Visual 
observation of the completed excavation may be made by the Owner’s Engineer to 
modify the excavation classifications. Removal of rock excavation prior to 
classification by the Owner’s Engineer shall be considered as earth excavation 
unless accepted by the Owner’s Engineer in writing. Such excavation will be paid 
on the basis of contract unit rates for this classification. 

4. Rock payment lines (if applicable) are limited to the following: 

a. Two feet outside of concrete work for which forms are required. 

b. In footing excavations, one foot below bottom-of-footing elevation. 

c. One foot below bottom-of-slab elevation. 

d. One foot outside of the vertical walls of utility structures. 

d. In pipe trenches, depth limits shall be 6 inches below the bottom of the 
pipe: 

 
Depth from Ground Pay Width 

Surface to Invert of Pipe  (Pipe ID) 
       0 - 24”       Over 24” 

  0 to 12’ 5’-0” Pipe I.D. +3’-0” 
12’ to 20’ 7’-0” Pipe I.D. +7’-0” 
 Over 20’ 9’-0” Pipe I.D. +7’-0” 

e. Rock sloping across the width of trench shall have the top of rock 
established at the rock elevation over the centerline of the pipe. 

f. For all other site improvements not listed above, including but not limited 
to landscape plantings, and roadways, the payment line for rock removal 
shall be the subgrade for installation of the earthen components of the 
particular site improvement.   

1.9 PERMITS, CODES, AND SAFETY REQUIREMENTS 
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A. Comply with all rules, regulations, laws and ordinances of the municipality, the 
Commonwealth of Massachusetts, and other authorities having jurisdiction over the 
project site or work. All labor, materials, equipment and services necessary to make the 
work comply with these requirements shall be provided by the Contractor without 
additional cost to the Owner. 

B. Comply with the provisions of the Manual for Accident Prevention in Construction of 
the Associated General Contractors of America, Inc., and the requirements of the 
Occupational Safety and Health Administration, United States Department of Labor. 

C. The Contractor shall obtain and pay for all permits and licenses required to the complete 
work specified herein and shown on the Contract Drawings. 

D. The Contractor shall not close or obstruct any street, sidewalk, or passageway without 
written permission from authorities having jurisdiction unless otherwise indicated on 
the Contract Drawings. The Contractor shall conduct his operations as to minimize 
interference with the use of roads, driveways, or other facilities near enough to the work 
to be affected by the work. 

E. The Contractor shall notify “Dig Safe” at 1-888-DIG-SAFE prior to commencing any 
excavation work. 

F. The Contractor shall provide police details when working in roadways as required by 
local jurisdictional authorities. The Contractor shall pay for any and all details. 

1.10 PROTECTION OF EXISTING CONDITIONS 

A. All work shall be executed in such a manner as to prevent any damage to existing 
buildings, streets, curbs, paving, service utility lines, structures at the site and adjoining 
properties. Protect existing improvements from damage caused by settlement, lateral 
movements, undermining, washout and other hazards created by earthwork operations. 

B. Locate and mark underground utilities to remain in service before beginning the work. 
All costs associated with protecting, maintaining, relocating, supporting, locating, 
digging test pits, etc. for all utilities shall be included in the bid price. Protect and support 
all existing utilities to remain in service during operations. Do not interrupt existing 
utilities except when authorized in writing by authorities have jurisdiction unless 
otherwise indicated on the Contract Drawings. 

C. When an active utility line is exposed during construction its location and elevation shall 
be recorded on the Record Drawings by the Contractor and both the Owner’s Engineer 
and the Utility Owner shall be notified in writing. Active utilities existing on the site 
shall be carefully protected from damage or relocated as required by the work. 

D. Inactive or abandoned utilities encountered during construction operations shall be 
removed or abandoned in place by completely filling with grout or Controlled Density 
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Fill in a manner to prevent voids. The location of such utilities shall be recorded on the 
Record Drawings. 

E. Provide barricades, fences, lights, signs, and all other safety devices required to protect 
the public against injury. 

F. In case of any damage or injury caused in the performance of the work the Contractor 
shall, at his own expense make good such damage or injury to the satisfaction of, and 
without cost to, the Owner. Existing streets, sidewalks and curbs damaged during the 
project work shall be repaired or replaced to their condition prior to commencement of 
earthwork operations. The Contractor shall replace, at his own cost, existing 
benchmarks, observation wells, monuments, and other reference points, which are 
disturbed or destroyed. 

G. Acceptance of any of the Contractor’s plans, design calculations and methods of 
construction shall not relieve the Contractor of the responsibility for the adequacy of the 
excavation lateral support system; preventing damage to existing or new structures, 
utilities and streets adjacent to excavations; the safety of persons working within 
excavated areas and the public at large; and excavation dewatering. 

1.11 DRAINAGE 

A. The Contractor shall provide, at its own expense, adequate drainage facilities to 
complete all work items in an acceptable manner.  Drainage shall be done in a manner 
so that runoff will not adversely affect construction procedures or cause excessive 
disturbance of underlying natural ground or abutting properties. 

1.12 DUST CONTROL 

A. The Contractor shall employ dust control measures to minimize the creation of airborne 
dust during the entire construction process and to prevent visible airborne dust from 
leaving the site. Standard dust control techniques shall include watering-down the site, 
spreading hygroscopic salts, and routine street sweeping.  

B. The acceptable limit for total airborne dust will be based on the National Primary 
Ambient Air Quality Standard as promulgated by the U.S. Environmental Protection 
Agency and as referenced by the Massachusetts Department of Environmental 
Protection. The Contractor shall take all necessary steps to reduce and maintain dust 
levels below these levels. 

1.13 DISPOSAL 

A. All excess and unsuitable excavated soil shall be removed from the site and legally 
disposed off-site by the Contractor at no additional cost to the Owner. 
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PART 2 PRODUCTS 

2.1 BACKFILL MATERIALS 

A. Common Fill: Common Fill shall be well-graded, natural inorganic soil containing no 
stone greater than 6 inches maximum dimension and less than approximately 20 percent 
fines. The materials shall be free of trash, ice, snow, tree stumps, roots and other organic 
and deleterious materials. It shall be free of plastic clays, of all materials subject to decay 
or other materials that will corrode piping or metals. Common Fill shall have a maximum 
dry density of not less than 110 pounds per cubic foot. It shall be of such a nature and 
character that it can be compacted to the specified densities. Topsoil shall not be 
considered Common Fill.  

B. Gravel Borrow: Gravel Borrow shall consist of inert mineral soil from a natural borrow 
source and shall be free from any form of manmade chemical constituents. Gravel 
Borrow shall consist of hard, durable stone and coarse sand, free from loam and clay, 
surface coatings, and deleterious materials. Gradation requirements shall be determined 
by AASHTO-T11 and T-27 and shall satisfy the requirements listed in MassDOT 
Specification Section M1.03.0, Type b. 

C. Dense Graded Crushed Stone: Dense Graded Crushed Stone shall satisfy the 
requirements listed in MassDOT Specification Section M2.01.7. 

D. Structural Fill: Structural Fill shall satisfy the requirements of Gravel Borrow or Dense 
Graded Crushed Stone, above.  

E. Clean, Free-Draining Crushed Stone: Crushed Stone shall satisfy the requirements 
listed in MassDOT  Specification Section M2.01.4 (3/4-inch crushed stone) unless 
otherwise directed. Clean, free-draining, crushed Stone separated from the surrounding 
soil with Filter Fabric as specified herein may be used as Structural Fill where approved 
by the Owner’s Engineer.  

Crushed stone below the down spout nozzle, in the location indicated on the plans, shall 
be one and one-half (1-1 /2) inch minus in accordance with MHD Standard Specifications 
M2.01.2 to a depth of three (3) inches below grade; unless otherwise required by the 
Owner’s Representative.   

F. Sand: Sand shall satisfy the requirements listed in MassDOT Specification Section 
M1.04. 

G. Controlled Density Fill (CDF) Type 2E: CDF Type 2E shall consist of a cementitious 
hard excavatable mixture of aggregate, Portland Cement, air entraining admixtures and 
water. The material shall be of the type specified in Massachusetts Highway Department 
1995 Standard Specifications for Highway and Bridges and 2015 Supplemental 
Specifications, Type 2E. Controlled density fill shall be used to abandon existing utilities 
or as trench backfill material around structures (not including manholes and catch basins) 
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as directed by the Owner’s Engineer if required compaction cannot be achieved with 
conventional earthen fill materials. Controlled density fill shall also be used around the 
excavation support systems as directed by the Owner’s Engineer. 

H. Existing available soil materials from on-site excavations may be reused as Common Fill 
or for Structural Fill provided the on-site materials meet the material requirements as 
described above.  

2.2 GEOTEXTILE FABRICS 

A. Geotextile filter/drainage fabric shall be composed of continuous-filament fibers bonded 
together to form a sheet.  The fabric shall be an average of 20 mils thick and possess the 
characteristics of Tencate Mirafi 140N. 

B. The filter/drainage fabric shall be Tencate Mirafi 140N as manufactured by Tencate 
Geosynthetics, Pendergrass, GA; Foss-65 by Foss Manufacturing Co., Hampton, NH; US 
120NW, as manufactured by US Fabrics, Cincinnati, OH, or approved equal. 

PART 3 EXECUTION 

3.1 GENERAL REQUIREMENTS 

A. The Contract Drawings indicate the proposed finish alignments, elevations, and grades 
of the work. Establish the line and grade in close conformity with the Contract Drawings. 
The Owner’s Engineer, however, may make minor adjustments in the field as necessary 
due to conditions encountered. 

B. The Contractor is responsible for establishing construction phasing, means, and methods 
and interim grading and temporary conditions required to attain the finish product 
required by the Contract Documents. The Contractor is responsible for all construction, 
protection, movement, and maintenance of stockpiles. Establish and maintain suitable 
benchmarks and grade control to accurately perform the work. 

C. The Contractor is responsible to provide the finish grades as shown on the Contract 
Drawings. The Contractor shall provide temporary erosion control throughout the 
construction period to maintain all constructed lawns, and to protect all existing drains, 
catch basins, swales, from any debris or soil entering from excavation, backfill, or erosion. 
Contractor shall take whatever precautions necessary to accomplish temporary erosion 
control such as straw bales, silt fence, erosion control fabric, or pumping, at no additional 
cost to the Owner. 

3.2 EXCAVATION 

A. Perform all excavations and of whatever materials encountered, in a manner as required 
to allow for placing of temporary earth support, dewatering, forms, installation of pipe 
and other work, and to permit access for the purpose of observing the work. Excavations 
shall be to such widths as will give suitable space for the required work. Bottoms of 
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trenches and excavations shall be protected from frost and shall be firm, dry and in an 
acceptable condition to receive the work. Work shall not be placed on frozen surfaces 
nor shall work be placed on wet or unstable surfaces. 

B. The Contractor shall segregate and stockpile separately materials that are considered 
suitable for on-site re-use by the Owner’s Engineer from unsuitable materials and 
materials requiring off-site disposal. Costs associated with off-site disposal of materials 
that are considered suitable for re-use by the Owner’s Engineer, whether mixed with 
unsuitable materials or not, shall be borne by the Contractor. 

C. Cobbles and boulders within dense well-bonded soils or other competent, naturally 
deposited soils and/or any other features man-made, man-placed, or natural may be 
encountered during construction. The Contractor shall implement appropriate means 
and methods to advance the excavation through these materials and be prepared 
(equipment readily available) to remove these materials should they be encountered. No 
separate measurement or payment will be made for removal of these materials. 

D. All excavation shall be performed in the dry. Excavation and dewatering shall be 
accomplished by methods, which preserve the undisturbed state of the subgrade soils. 

E. The Contractor shall follow a construction procedure, which permits visual identification 
of stable ground. Where groundwater and/or surface water from the reservoir are 
encountered, the size of the open excavation shall be limited to that which can be handled 
by the Contractor's chosen method of dewatering and which will allow visual observation 
of the bottom and backfilling with the excavation in the dry. 

F. No excavation is permitted below a line drawn downwards at 2 horizontal to 1 vertical 
from the underside of the closest edge of any in-place footing or utility at a higher 
elevation without providing adequate sheeting and bracing (designed by a Professional 
Engineer in Massachusetts and retained by the Contractor) to prevent movement of the 
in-place footing or utility. 

G. The final excavation to subgrade should be accomplished with a smooth bladed bucket 
or by hand.  

H. No excavated material shall be deposited or stockpiled at any time to endanger portions 
of new or existing structures, either by direct pressure or indirectly by overloading areas 
contiguous to the operation. If there is not sufficient area available for stockpiling within 
the limits of the project, the Contractor will be required to furnish his own area for 
stockpiling. 

I. When the plans require excavation in areas in close proximity to existing buildings, 
roads, structures and utilities it shall be the responsibility of the Contractor at his expense 
to use satisfactory means and methods to protect and maintain the stability of such roads, 
and structures. 
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J. Temporary ditches shall be made as needed to drain off surface water to avoid damaged 
to areas of cut or fill. Such ditches shall be maintained as required for efficient operations, 
at no additional cost to the Owner. 

K. The Contractor shall place a minimum of 12 inches of crushed stone wrapped in 
Geotextile Fabric to stabilize areas which may become disturbed as a result of rain, foot 
traffic, surface water runoff or groundwater seepage pressures, all at no additional cost 
to the Owner. The Contractor also has the option of drying materials in-place and 
compacting to specified densities. 

L. Provide shoring, sheeting, and/or bracing at excavations, as required, to assure complete 
safety against collapse of earth at the side of excavations and damage to adjacent 
structures and site features. Provide shoring of public utility lines where exposed in the 
excavations in accordance with rules and regulations of the local authorities, as no 
additional cost to the Owner. 

 
3.3   DRAINAGE AND DEWATERING: 
 

A. Upon entering the premises, the Contractor shall assume responsibility for site and 
surface drainage of all areas affected by its work and shall maintain such drainage 
during the life of this Contract in a manner acceptable to the Owner, at all times 
protecting and maintaining the existing conditions in adjacent areas.  

 
B. Legally remove by pumping, draining or bailing all water that may accumulate or be 

found on the site within the contract limits where excavation and grading are to be 
done.  Excavate and form all pump wells, sumps, dams, flumes or other necessary 
work to keep excavations entirely clear of water.  Newly made and existing concrete 
and masonry shall be protected from injury resulting from dewatering work by the 
use of canvas, tar paper or by such other sufficient method.  Maintain at all times 
upon the work sufficient and satisfactory pumping machinery, including standby 
equipment.  Provide pump wells or well points and underdrains as may be required, 
where needed to properly handle the water.  Maintain excavations free from water 
until date of acceptance of the project by the Owner. 

 
C. Water from excavations shall be disposed of in such a manner as will not cause injury 

to public health nor to public or private property, nor to existing work, nor to the 
work completed or in progress, nor cause any interference with the use of the same 
by the public.  Under no circumstances place concrete, place fill, or install 
appurtenances in excavations containing free water.  

3.4 SUBGRADE PREPARATION  

A. The subgrades for site improvements shall be shaped to lines, grades, and cross-sections 
shown on the Contract Drawings. Final excavation to subgrade elevation shall be 
performed in a manner to prevent softening or disturbance of subgrade soils.  
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B. When excavations have reached prescribed depths, subgrades shall be observed by the 
Owner’s Engineer prior to placement of overlying materials including fill, concrete 
forms, rebar, and pavement or hardscape subbase materials. Observations will include 
proof-rolling with at least 4 passes of fully loaded, ten cubic yard dump truck over the 
subgrade or other acceptable compaction equipment subject to the approval of the 
Owner’s Engineer. Where inaccessible, the Owner’s Engineer may use steel rod probe, 
compaction test results or other means to evaluate the suitability of the subgrade 

C. All soft, disturbed, or otherwise unsuitable material shall be removed to stable natural 
ground as required by the Owner’s Engineer. The resulting area, and all other low 
sections, holes, or depressions shall be brought to the required grade with accepted 
backfill material and the entire subgrade shaped to line, grade and cross-section and 
thoroughly compacted according to the requirements of Section 3.6.  

D. The completed and approved subgrades upon which topsoil is to be placed, or pavements 
are to be installed, shall not be disturbed by traffic of other operations and shall be 
maintained in a satisfactory condition until the base and finished courses are placed. The 
storage or stockpiling of materials on finished subgrade will not be permitted. 

3.5 FROST PROTECTION AND WET WEATHER: 

A. The Contractor shall, at its own expense, keep earthwork operations clear and free of 
accumulations of snow as required to carry out the work. 

B. The Contractor shall protect the subgrade beneath new structures, utilities and areas of 
grade increases from frost penetration when freezing temperatures are expected. 

C. Silty soils are highly susceptible to softening and disturbance by construction activity 
during wet or freezing weather. Subgrade protection is the responsibility of the contractor 
and special precautions and protective measures appropriate for the weather conditions 
during construction shall be used during earthwork and foundation construction to 
preserve the integrity of subgrades. Disturbed subgrades shall be repaired at the sole 
expense of the Contractor. 

3.6 FILLING AND BACKFILLING 

A. Backfill Material: Unless otherwise specified or directed,  the following backfill material 
shall be placed and compacted to lines, grades, and cross-sections shown on the Contract 
Drawings and observed by the Owner’s Engineer: 

1. Common Fill for all landscaped areas around the site. 

2. Structural Fill within the zone-of-influence below structures, slabs, and foundations 
as defined herein, and within three feet of finished grade below proposed pavements 
and hardscapes.  
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compacted by tamping on each side of the pipe to provide uniform support around 
the pipe, free from voids. 

3. The balance of backfill shall be spread in layers not exceeding 9-inches in loose 
depth. Each layer shall be thoroughly compacted by mechanical methods and shall 
contain no rock, stones or boulders larger than 4 inches in their greatest dimension. 

4. All trench backfilling shall be done with special care and must be carefully placed 
so as not to disturb the work at any time; if necessary, a timber grillage or other 
suitable method shall be used to break the fall of the material. The moisture content 
of the backfill material shall be such that proper compaction will be obtained. 
Puddling of backfill with water will not be permitted. Backfill within areas to 
receive topsoil or pavement construction shall be made to grades required to 
establish the proper subgrade for the placement of topsoil or pavement base courses. 

5. In backfilling trenches, each layer of backfill material shall be moistened and 
compacted to a density as specified herein. 

6. Any trenches or excavations improperly backfilled or where settlement occurs shall 
be reopened, to the depth required for proper compaction, then refilled and 
compacted with the surface restored to the required grade and condition, at no 
additional expense to the Owner. 

7. During filling and backfilling operations, pipelines will be checked by the Owner’s 
Engineer to determine whether any displacement of the pipe has occurred. If the 
observation of the pipelines shows poor alignment, displaced pipe or any other 
defects they shall be remedied in a manner satisfactory to the Engineer at no 
additional cost to the Owner. 

D. Backfilling Against Structures: 

1. Backfilling against masonry or concrete shall not be done until permitted by the 
Owner’s Engineer. The Contractor shall not place backfill against or on structures 
until they have attained sufficient strength to support the loads (including 
construction loads) to which they will be subjected, without distortion, cracking or 
other damage.  

2. Prior to placing backfill, the areas shall be cleaned of all excess construction 
material and debris and the bottom of excavations shall be in a thoroughly 
compacted condition. In general, use Structural Fill for backfilling against 
structures where the finished ground surface will be pavement or sidewalks; use 
Common Fill where the finished ground surface will be lawn or landscaped areas.  

3. Symmetrical backfill loading shall be maintained. Special care shall be taken to 
prevent any wedging action or eccentric loading upon or against the structures. 
During backfilling operations, care shall be exercised that the equipment used will 
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not overload the structures in passing over and compacting these fills. Backfill shall 
be placed in 9-inches in loose depth and each layer of backfill shall be compacted 
thoroughly and evenly using approved types of mechanical equipment. Each pass 
of the equipment shall cover the entire area of each layer of backfill. 

4. In compacting and other operations, the Contractor shall conduct his operations in 
a manner to prevent damage to structures due to passage of heavy equipment over, 
or adjacent to, structures, and any damage thereto shall be made good by the 
Contractor at no additional expense to the Owner. 

E. After backfilling trenches and excavations, the Contractor shall maintain the surfaces of 
backfill areas in good condition so as to present a smooth surface at all times level with 
adjacent surfaces. Any subsequent settling over backfilled areas shall be repaired by the 
Contractor immediately, and such maintenance shall be provided by the Contractor for 
the life of this Contract, at no additional expense to the Owner. 

F. Uniformly shape the surfaces of all areas to be graded, to the lines and grades indicated 
on the Contract Drawings, and as directed, including excavated and filled sections, 
embankments and adjacent transition areas, and all areas disturbed as a result of the 
Contractor's operations. The finished surfaces shall be reasonably smooth, compacted 
and free from surface irregularities. 

G. Unfavorable Conditions: 
 

1. In no case shall fill be placed over material that is frozen. In no case shall frozen 
soil or soil material containing frost, snow or ice be placed as backfill. No fill 
material shall be placed, spread or rolled during unfavorable weather conditions. 
When work is interrupted by heavy rains, fill operations shall not be resumed until 
the moisture content and the density of the previously placed fill are as specified. 

2. In freezing weather, a layer of fill shall not be left in an uncompacted state at the 
close of the day's operations. Prior to terminating work for the day, the final layer 
of compacted fill shall be rolled with a smooth wheeled roller to eliminate ridges 
of soil left by compaction equipment. 

3.7 COMPACTION 

A. Compaction Requirements: The degree of compaction is expressed as a percentage of the 
maximum dry density of the material at optimum moisture content as determined by 
ASTM Test D 1557, Method C. The compaction requirements are as follows: 

 
 

 
Area ASTM D1557 Density 

Degree of Compaction 
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In the zone of influence below foundations, 
exterior slabs, and other structural features, 
including all Structural Fill 

95% 

Pavement, foundation and slab-on-grade 
base course, including all Dense Graded 
Crushed Stone and Gravel Borrow 

95% 

Structural Fill backfill below pavements 
and hardscape areas 95% 

Trench backfill - below pavements and    
hardscape 95% 

- below landscaped areas 92% 
- below structures 95% 

Landscape areas 92% 

 
Clean, free-draining crushed stone used for backfill should be placed and compacted to a 
firm and stable condition by a minimum 4 passes of using approved equipment, as 
observed by the Owner’s Representative. 

B. Moisture Control: 
 

1. Fill that is too wet for proper compaction shall be disked, harrowed, or otherwise 
mixed and dried to a proper moisture content to allow compaction to the required 
density. If fill cannot be dried within 24 hours of placement, it shall be removed 
and replaced with drier fill. 

2. Fill that is too dry for proper compaction shall receive water uniformly applied over 
the surface of the loose layer. Sufficient water shall be added to allow compaction 
to the required density. 

C. Compaction Testing 

1. In-place density tests shall be made in accordance with ASTM D1556, D2922, or 
D2167 as the work progresses, to determine the degree of compaction being 
attained by the Contractor. Any corrective work required as a result of such tests, 
such as additional compaction, or a decrease in the thickness of layers, shall be 
performed by the Contractor at no additional expense to the Owner. Additional in-
place density testing shall be made at the Contractor's expense by the geotechnical 
testing laboratory. Testing locations shall be selected by the Owner’s 
Representative unless otherwise noted. 

2. In-place density tests shall be performed at a minimum according to the 
following: 

a. Under all Foundations – At subgrade, each compacted lift and base course 
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layer, one for each independent foundation or one every 200 square feet of 
each lift (whichever results in more tests); 

b. Slabs-on-Grade – At subgrade, each compacted lift and base course layer, 
one every 1,000 square feet of each lift; 

c. Pavements – At subgrade, each compacted lift and base course layer, one 
every 2,000 square feet of each lift; 

d. Backfill of Trenches – one test for every 100 linear feet of each lift. 

e. General Fill – one every 5,000 square feet of each lift. 

3. When testing agency reports that subgrades, fills, or backfills have not achieved 
degree of compaction specified, scarify and moisten or aerate, or remove and 
replace soil to depth required; recompact and retest until specified compaction is 
obtained.   

3.8 DISPOSAL OF SURPLUS MATERIALS: 

A. Surplus excavated materials, which are acceptable to the Owner’s Representative, shall 
be used to backfill normal excavations in rock or to replace other materials unacceptable 
for use as backfill. Upon written approval of the Engineer, surplus excavated materials 
shall be neatly deposited and graded so as to make or widen fills, flatten side slopes, or 
fill depressions; or shall be neatly deposited for other purposes as indicated by the 
Owner, within its jurisdictional limits; all at no additional cost to the Owner. 

B. Disposal of all rubble shall be in accordance with all applicable local, state and federal 
regulations. 

C. No excavated material shall be removed from the site of the work or disposed of by the 
Contractor unless approved by the Owner’s Representative. Impacted material shall be 
handled as specified in Section 02113, EXCAVATION AND STOCKPILING OF 
IMPACTED MATERIAL and Section 02130, TRANSPORTATION AND DISPOSAL 
OF IMPACTED MATERIAL.   

D. The Contractor shall comply with Massachusetts regulations (310 CMR 40.0032) that 
govern the removal and disposal of surplus excavated materials.  Materials, including 
contaminated soils, having concentrations of oil or hazardous materials less than an 
otherwise Reportable Concentration and that are not a hazardous waste, may not be 
disposed of at locations where concentrations of oil and/or hazardous material at the 
receiving site are significantly lower than the levels of those oil and /or hazardous 
materials present in the soil being disposed or reused. 

 
END OF SECTION 
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 LOAM BORROW (TOPSOIL) 

 

PART 1 - GENERAL 

 

1.01 WORK INCLUDED: 

 

A. This Section covers all labor, materials, and equipment necessary to furnish and place 

Loam Borrow and all related work as indicated on the drawings and as herein specified. 

 

B. Existing on-site topsoil that has been stockpiled may be re-used provided it meets these 

specifications. The Contractor shall be solely responsible to determine if adequate 

quantities of on-site topsoil exist that may potentially be reused. 

 

1.02 RELATED WORK: 

 

A. Section 31 00 00, EARTHWORK 

 

1.03 QUALITY ASSURANCE: 

 

A. For each particular source of loam, the Contractor shall send representative samples 

totaling approximately 10 pounds of Loam Borrow to an approved State-certified testing 

laboratory.  

 

B. Loam shall be subject to tests for Soluble Salts (1:2 soil-water ratio), Nitrogen (including 

nitrate and ammonium Nitrogen), Phosphorous, Potassium, Sulfate, Calcium, Magnesium, 

Aluminum, and Ferric Iron concentrations. 

 

 C.  Loam shall also be tested for heavy metals concentration, which shall include Boron, 

Cadmium, Zinc, Chromium, Copper, Lead, Manganese, and Nickel. 

 

D. Mechanical gradation (textural analysis) as per USDA Soil Classification System and 

determine Organic matter content and the pH (1:1 soil-water ratio).  

 

E. All tests shall be at the Contractor's expense.  Laboratory test results shall state whether the 

Loam Borrow is acceptable as a planting medium, whether it needs to be amended, or if it 

fails to meet accepted requirements.  Test results shall also include soil amendment and 

fertilizing recommendations and shall be forwarded to the Owner’s Representative at least 

1month before any loaming is to be undertaken.  

 

F. Samples and tests shall continue to be made at the Contractor’s expense until Loam Borrow 

to be provided is found to be acceptable to the Owner’s Representative. 
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1.04 SUBMITTALS:   

 

In accordance with requirements of Section 01 33 23 SUBMITTALS, the Contractor shall submit 

the following:  

 

A.  Information detailing the soil amendments including limestone, fertilizers, organic material 

amendments, and the name and address of the supplier and origin of Loam Borrow shall be 

submitted to the Owner’s Representative for approval. 

 

 B. Soils test results shall be submitted to the Owner’s Representative for review. 

 

PART 2 - PRODUCTS 

 

2.01 MATERIALS: 

 

A. LOAM BORROW: 

 

1. Loam Borrow shall consist of, fertile, friable natural topsoil, typical of productive 

soils in the vicinity, obtained from naturally well-drained areas that have never been 

stripped. Loam Borrow shall be reasonably free of stumps, roots, heavy or stiff clay, 

stones larger than 1-inch in diameter, lumps, coarse sand, noxious weeds, sticks, 

brush or other litter. 

 

  2. Loam Borrow shall be classified as a sandy loam by the USDA textural classification 

system as determined by sieve and pipette or hydrometer analysis.  Loam Borrow 

shall have the following mechanical analysis: 

 

 Textural Class   Percent of Total Weight  Avg. Percentage 

 

 Sand (0.05 – 2.0mm range)  45 – 75     60 

 Silt (0.002 – 0.05mm range)  15 – 35     25 

 Clay (less than 0.002mm)  5 – 20     15 

 

3. Loam Borrow shall contain not less than 4 percent or more than 7 percent organic 

matter as determined by the loss of weight by ignition of oven-dried samples.  Test 

samples shall be oven-dried to a constant weight at a temperature of 230 degrees F. 

 

4. Loam Borrow shall not be excessively acid or alkaline, and shall not contain any 

phytotoxic materials or unacceptable concentration levels of any substance harmful 

to plant growth as determined by the soils testing laboratory.   Loam Borrow shall 

have a pH value range between 5.0 and 6.5.  Maximum soluble salt index shall be 

100.  The electrical conductivity (EC2) of a 1:2 soil-water suspension shall be less 

than or equal to 1.0 millimhos/cm.  Aluminum concentration levels shall be less than 

200ppm. 
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5. Loam Borrow shall not be worked, excavated, or delivered in a frozen or muddy 

condition.  Soil structure shall not be destroyed through excessive and unnecessary 

handling or compaction.  

 

6. Existing on-site topsoil may be re-used as Loam Borrow provided it meets these 

specifications.   

 

7. All amendments to Loam Borrow shall be approved by the Owner’s Representative 

and shall be made in accordance with recommendations from the soils testing 

laboratory for use of Loam Borrow as a plant-growing medium and these 

specifications. 

 

B. LIMESTONE: 

 

Lime shall be an approved agricultural limestone containing at least 50 percent total oxides 

(calcium oxide and magnesium oxide). The material will be ground such that 50 percent of 

the material will pass through a No. 100 mesh sieve and 98 percent will pass a No. 2 mesh 

sieve.  Lime shall be uniform in composition, dry and free-flowing and shall be delivered to 

the site in the original sealed containers, each bearing the manufacturer’s guaranteed 

analysis. 

 

C. FERTILIZER: 

 

1. Fertilizer shall be a complete, standard commercial fertilizer, homogeneous and 

uniform in composition, dry and free-flowing, and shall be delivered to the site in the 

manufacturer’s original sealed containers, each bearing the manufacturer’s 

guaranteed analysis and marketed in compliance with State and Federal Laws. All 

fertilizer shall be used in accordance with the manufacturer’s recommendations. 

 

2. For Fertilizers containing Nitrogen, at least 50 percent of the nitrogenous elements 

shall be Urea-form or derived from organic sources and contain no less than 3 

percent water-soluble Nitrogen. 

 

3. Superphosphate shall be composed of finely ground phosphate rock as commonly 

used for agricultural purposes, containing not less than 18 percent available 

phosphoric acid. 

 

 D.  ORGANIC MATERIAL AMENDMENTS: 

 

1. Organic Compost - Compost shall be Grade A quality, derived from organic 

wastes including sawdust, clean ground wood, leaf and yard residues, and 

biosolids that meet all State Environmental Agency requirements and shall be 

composted a minimum of 9 months at temperatures sufficient to break down all 
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woody fibers, seeds, and leaf structures.  The product shall be well composted, 

free of viable weed seeds and contain material of a generally humus nature 

capable of sustaining growth of vegetation, with no materials toxic to plant 

growth. Leaf litter compost will not be allowed. 

 

  Compost shall have the following properties: 

 

  Parameters Range 

  Total Ash    15% or less 

  PH 6.5 – 7.5 

  Moisture content 35% - 55% 

  Soluble Salts < 4.0 mmhos (dS)   

  Solvate Maturity Test > 6 

  Physical contaminants (inserts),  

  %, dry weight basis:  <1% 

   

  C:N ratio 15 - 30:1 

  Particle Size < 1/2” 

  Organic Matter Content > 40% 

  Bulk Density < 1000 lbs./cubic yard   

   

Chemical contaminants, mg/kg (ppm): meet or exceed US EPA Class A 

standard, 40CFR 503.13, Tables 1 and 3 levels 

 

Biological contaminants, select pathogens, fecal coliform bacteria, or 

salmonella meet or exceed US EPA Class A standard, 40 CFR 503.32(a) 

level requirements. 

  

Compost generator shall also provide minimum available nitrogen and other 

macro and micro nutrients to determine fertilizer requirements. Generator shall 

supply documentation showing state approval for intended use.  

 

2. Care shall be taken not to overwork the soil, causing it to break down, utilizing 

only agricultural equipment such as plows, discs, or harrows and portable quarry 

sieves, screens, or blenders. 

 

PART 3 - EXECUTION 

 

3.01 After approval of rough grading, the sub-base shall be raked to a depth of 3 inches to 

remove stones, rock or other foreign materials 3-inches or larger in dimension.  The 

Owner’s Representative shall inspect the work for approval, prior to placing of Loam 

Borrow. 
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3.02 Loam Borrow shall be placed and spread to the required depths over the locations approved 

by the Owner’s Representative.  

 

3.03 Lime shall be uniformly applied in accordance with the soil testing laboratory 

recommendations, or as required by the Owner’s Representative, at a maximum rate of 100 

pounds per 1000 square feet per application, in necessary quantities to achieve the pH 

range requirements for Loam Borrow. 

 

3.04 Fertilizer shall be uniformly applied in accordance with the soil testing laboratory 

recommendations, or as required by the Owner’s Representative.  At slopes exceeding 25 

percent gradient, fertilizer shall be applied manually in a manner approved by the Owner’s 

Representative.  Fertilizer shall not be applied between June 15 and August 31. 

 

3.05 Loam Borrow shall be worked by tilling or power raking to a minimum depth of 3-inches, 

thoroughly incorporating the lime and fertilizer into the soil.  The Loam Borrow shall then 

be raked until the surface is finely pulverized and smooth and compacted with rollers, 

weighing between 75 and 100 pounds per linear foot of tread, to an even surface 

conforming to the prescribed lines, grades and depths indicated on the plans. 

 

 

 

END OF SECTION 
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SECTION 32 14 00 

BRICK PAVERS 

 

PART 1 - GENERAL 

 

1.01 WORK INCLUDED: 

 

A. The Contractor shall furnish all necessary labor, materials, equipment, transportation 

and services necessary to complete the work of this Section as specified herein, as 

shown on the drawings, or both.  

 

B. The work of this Section includes, but is not limited to the following: 

  

1.  Setting bed, concrete base, and subbase 

 

2.  Brick Unit Pavers 

 

1.02       RELATED WORK 

 

A. Section 01 33 23, SUBMITTALS 

 

B. Section 31 00 00, EARTHWORK 

 

1.03 SUBMITTALS 

 

A. Manufacturer's Product Data: Manufacturer's product data shall be submitted for the 

brick pavers. 

 

B. Test results from an independent testing laboratory for compliance of paving unit 

requirements to ASTM C 936 and CSA A231.2-95 for resistance to freeze-thaw and 

or other applicable requirements. 

 

C. Sieve analysis for grading of bedding/aperture/joint sand. 

  

 

1.04 SAMPLES: 

 

A. Prior to ordering any materials, the Contractor shall submit representative brick 

samples to the Owner’s Representative for selection and approval.  Do not order 

materials until Owner’s Representative's approval has been obtained.  Delivered 

materials shall exactly match the approved samples.   

 

1. Brick Pavers 
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The Contractor shall submit six (6) brick samples to show the texture, 

finish, and full range of color variation that can be expected in the 

finished work.   

 

2. Brick Paver Sample Panels 

 

Construct two (2) sample panels at locations as required by the Owner’s 

Representative: one sample panel shall consist of new brick pavers and 

the second shall consist of salvaged brick pavers to be reinstalled to 

match the spacing of the adjacent sidewalks / pathways.   

 

The sample panels shall encompass twenty-five (25) square feet and be 

located by the Owner’s Representative. The Owner’s Representative 

must approve the quality of workmanship before permanent brick 

pavement construction is started.  If the samples are not approved, the 

Contractor shall provide additional samples, as required, at no cost to the 

Owner until an approved sample is obtained.  The approved samples shall 

become the standard for brick pavement throughout the entire job.  The 

sample panels should be constructed in a location that ultimately 

becomes a part of the final pavement and shall remain undisturbed until 

all paving is completed.  

 

1.05  SHIPPING AND HANDLING OF MATERIALS: 

 

A. Notwithstanding any prior acceptance of materials given prior to delivery, 

acceptance and approval for all work will be based upon the conditions at 

completion of installation.   

 

B. It is the responsibility of the Contractor to exercise all necessary precautions to 

properly protect materials.  Where damage occurs the items will be rejected.   

 

1. Brick pavers shall be packaged and delivered/off-loaded to 

manufacturer's standards. Pavers damaged in any manner will be rejected 

and shall be replaced with new material at no additional cost to the 

Owner.   

 

2. Store all brick pavers on raised platforms in such a manner as to prevent 

damage or intrusion of foreign matter.  Storage piles or stacks shall be 

located to avoid damage and be protected from heavy and unnecessary 

traffic.  Materials shall be stored under an approved roof or covered with 

waterproof tarpaulins, at all times, except when men are working and 

using the materials.   
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1.06 PROJECT CONDITIONS 

 

A. Weather:   Perform work only when existing and forecasted weather conditions 

are within the limits established by referenced standards.  Perform work only 

when ambient temperature is forecasted to be at least 50-degrees Fahrenheit 

and when temperatures have not been below 35-degrees Fahrenheit for 12 

hours immediately prior to application.  Do not apply when base is wet or 

contains an excess amount of moisture or is in a frozen state.   

 

B. Construction methods, transportation and delivery of mixtures, spreading, 

finishing, compaction joints, etc. shall conform the Section 460 of the 

Massachusetts Department of Transportation, Standard Specifications for 

Highways and Bridges unless otherwise specified herein.    

 

C. Traffic Control:  Maintain access for vehicular and pedestrian traffic as 

required and for other construction activities.   

 

D. Grade Control:  Establish and maintain required lines and elevations. 

 

1.07 REGULATORY REQUIREMENTS 

 

A. Strictly comply with applicable codes, regulations and requirements of 

authorities having jurisdiction.   

 

1.09 QUALITY ASSURANCE 

 

A. Installer must review installation procedures of all brick paving and sequence 

of work with General Contractor to ensure proper coordination with other 

subcontractors and suppliers whose work is affected by the delivery schedule 

and installation of paving work. 

 

B. Paver manufacturer shall be an ICPI Certified Producer. 

 

C. Installation shall be by a contractor and crew with at least five years experience 

in placing concrete pavers on projects of similar size and scope. 

 

D. Contractor shall conform to all local, state licensing and bonding requirements 

and shall have received a Record of Completion of the ICPI Commercial Paver 

Technician Course or be an ICPI Certified Contractor. 

 

E. Do not install subbase or base materials, or pavers, during heavy rain or 

snowfall.  Do not install subbase or base or pavers over frozen materials. 
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1.11          COORDINATION 

 

A.  This Contractor shall coordinate with all other trades especially grading, curb 

installation, electrical and plumbing contractors, through the General 

Contractor in order to prevent covering up unfinished or uninspected work and 

loss of time or labor by mis-scheduling and to assure the steady progress of all 

work of the Contract. Any rework shall be done at no cost to the Owner. 

 

1.12      LAYOUT AND GRADES 

 

A.  A Registered Land Surveyor or Registered Professional Engineer employed by 

the Contractor shall lay out all lines and grade work in accordance with the 

Contract Documents. 

 

1.13 DISTURBING EXISTING PAVEMENT DURING CONSTRUCTION 

 

A.   Existing paved areas shall be protected from damage by construction activities 

to the extent possible.  Where sections of the finished paved areas have to be 

removed, the edges shall be saw cut in all cases and patched. 

 

B. Existing finished paved areas that require extensive cutting and patching or 

have become damaged and cannot be satisfactorily repaired by cutting and 

patching shall be resurfaced.  These resurfaced areas shall be large enough to 

be applied by paving machines.  Shape of these resurfaced areas shall be near 

and in rectangular patterns or shall conform to the shape or edges of other 

adjacent surface improvements.  Edges of resurfaced areas shall be saw cut and 

existing pavements shall be removed from a distance of two feet into areas to 

be resurfaced, so that new pavement can neatly blend into existing pavement 

showing no joints or imperfections.  If the gravel base course has been 

disturbed, the Contractor shall remove the disturbed material, repair the 

existing gravel base and apply a new binder course as specified herein.   

 

C. All paving beyond the project’s property line shall be in accordance with the 

requirements of the authority having jurisdiction.  Provide traffic control for 

any work within the Town’s Right-of-Way.   

 

PART  2 - PRODUCTS 

 

2.01 CEMENT CONCRETE MORTAR 

 

A. Cement concrete for use in the keying of all brick pavers shall be as specified 

under Section 03 30 00 CAST IN PLACE CONCRETE. Mortar color shall 

match existing and shall be verified with the Owner’s Representative prior to 

installation. 
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2.02   CEMENT CONCRETE PAD: 

 

A. Cement concrete for use as a base below brick pavers shall be a single pour in 

accordance with Section 03 30 00 CAST IN PLACE CONCRETE. 

 

2.03       BRICK PAVERS  

 

A. Brick pavers shall meet ASTM C 936. 

B. Brick paver shall match existing pavers in size and color. Brick pavers shall be 

wire cut. Refer to drawings for pattern and location. 

C. The required number of the pavers shall be determined by the Contractor based 

on the square footage identified on the plans for the particular item. The paving 

pattern details on the drawings are presented to identify the general concepts.  

Final paving solutions are the responsibility of the Contractor and subject to 

the approval of the Owner and Owner’s Representative. 

D. All pavers shall have a minimum compressive strength of 8,000 pounds per 

square inch. 

E. Water absorption shall be 5 percent or less when tested in accordance with 

ASTM C 140 with no individual stone testing more than 7 percent. 

F. Contractor to provide Owner’s Representative with samples of material and 

color for approval. 

G. Additional acceptable manufacturers include: 

1. Pine Hall Brick Company, Inc.  (800) 334-8689 

2. The Belden Brick Co., Tel: (330) 451-2031 

3. Endicott Brick, Tel: (402) 729-3315 

4. Or approved equal 

 

2.04 SAND FOR JOINT FILLER 

 

A. Joint filler between paver joints shall be a polymeric sand meeting ASTM C144. 

Sand mixture shall contain coloring additive to match joint filler mixture with color 

of brick pavers.  

 

1. Color of joint filler shall match the color range of the brick paver and shall be 

approved by the Owner’s Representative. 

 

2. Sand shall be HP2 Polymeric Sand manufactured by Techniseal, 300 Liberte 

Avenue Quebec, Canada or approved equal. 
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2.05  WATER 

 

A. Water shall be potable and shall be free of injurious contaminants. 

 

PART 3 – EXECUTION 

 

3.01  MORTAR SETTING BED:  

 

A. After the concrete and gravel bases have been installed to the appropriate grades, 

place mortar to achieve the specified compacted depths.    

  

3.02 SETTING BRICK PAVERS 

 

A. Brick pavers shall be set on a mortar setting bed over a prepared concrete base. 

Setting bed shall be protected from damage prior to setting pavers. 

 

B. Brick pavers with chips, cracks, stains, or other structural or aesthetic defects 

shall not be used. 

 

C. Only competent workmen under adequate supervision shall perform the work 

of setting concrete pavers. Set pavers in accordance with manufacturer's 

recommendations.  Concrete pavers shall be set true to the required lines and 

grades in the pattern detailed on the Contract Documents.   

 

D. After the modified asphalt adhesive is applied, pavers shall be carefully placed 

by hand, set true to the required lines and grades in the pattern shown on the 

Contract Documents.  Accurate alignment shall be maintained. The Owner’s 

Representative will approve the start of paving layouts.   

 

E. Pavers shall be neatly cut and fitted at all perimeters and closures to fit neatly 

and closely.  Pavers shall be tightly butted.  Joints between pavers shall be 

uniform and shall not exceed 1/8 inch in width. Joints greater than 1/8 inch in 

width will not be accepted.  Surface edge of one paver shall be level with the 

next adjacent pavers so that no voids, rocking motions, or tripping hazards are 

encountered. There shall be no deviation from a true grade greater than 1/4 

inch in 10 feet. All finish paved areas shall slope to drain at a minimum of 1/8 

inch in 1 foot. 

 

F All cutting and patching required to complete the work shall be done 

(including the filling and closing of all openings) with water-cooled radial cut-

off type masonry saws with diamond-tipped blade for a sharp, straight edge. 

Cut edges shall be plumb and straight.  Scoring and breaking will not be 

acceptable.  

  

1. After cutting of pavers, grind all cut edges of top surfaces of pavers to create a 

beveled, 45 degree angle equal to the manufacturer’s bevel. Ground bevels 
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shall be straight and true and shall be accomplished using a sufficiently fine 

grinding wheel or blade to prevent apparent grind marks on the bevels. 

 

G. After a sufficient area of pavers has been installed, joints of pavers shall be 

filled by sweeping sand into the joints, as specified, performed and paid for 

under this Section. 

 

H. Completed surface shall be compacted by running a medium plate vibrator 

across the top of the pavers. Additional joint filler material shall be swept in 

the joints during vibration to completely fill joint space. 

 

I. Newly laid pavers shall be protected at all times by panels of plywood.  These 

panels may be advanced as work progresses; however, the plywood protection 

shall be kept in areas which will be subjected to continued movement of 

materials and equipment.  All necessary precautions shall be taken in order to 

avoid depressions and protect paver alignment. 

 

3.03 JOINT TREATMENT  

 

A. Joint filler shall be swept dry into the joints between pavers until the joints are 

completely filled.  Surface shall be swept clean. Swept surface shall than be 

thoroughly dampened with a low-volume fine spray of water. 

 

1. Sweep sand into paver joints until joints are filled solid.  Fog lightly 

with water and repeat a minimum of three times or until joints are 

compacted and full. 

 

2. Prior to acceptance, the paved area shall be flooded with water to assure 

that there are no depressions.  Pavers with top surfaces greater than 

1/16 inch above or below adjacent pavers shall be removed and reset.  

Remove and reset pavers as required until surface is true to line and 

grade.  Refill sand joints as necessary until all joints are filled to finish 

grade. 

 

B. Brick paving shall be kept damp by intermittent spraying for three days, 

minimum, to effectively cure the joints. 

 

C.    Mortar Joints 

 

1. Spread and screed to uniform thickness, except for minor variations 

required to produce a true surface, level in plane or uniformly sloped 

for drainage as shown.  Cut back, bevel edge, remove and discard 

setting bed material which has reached initial set prior to placing of 

paver units. 
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2. Wet brick units several hours before laying, unless their gain in weight 

resulting from partial immersion flatware in 1/8" of water for 1 minute 

is less than 3/4 oz. per 30 sq. in. of immersed area. Do not lay bricks 

with free moisture on the surface.  

 

3. Grout joints as soon as possible after initial set of setting bed.  Force 

grout into joints, taking care not to smear grout on adjoining paver units 

and other surfaces.  After initial set of grout, finish joints by tooling to 

produce a very slightly concave polished joint, free from drying cracks. 

 

4. Cure grout by maintaining in a damp condition for 7 days. 

 

D.   Repair and Pointing: 

 

1. Remove and replace brick pavers which are loose, chipped, broken, 

stained or otherwise damaged, or if units do not match adjoining 

pavers.  Provide new pavers to match adjoining pavers and install in 

fresh mortar, pointed to eliminate evidence of replacement. 

 

2. Pointing:  During the tooling of joints, enlarge voids of holes and 

completely fill with mortar. 

 

3.05 CLEANING OF BRICK PAVER SURFACES 

 

A. After completion of concrete paving, surfaces shall be carefully 

cleaned, removing all dirt, excess filler, and stains. 

 

B. Clean pavers using an approved masonry cleaner and soft bristle brush. 

 

3.06 GUARANTEE 

 

A. The Contractor shall guarantee all pavement installations, including 

materials and workmanship, for a period of one year from the date of 

acceptance.  The Contractor shall make interim repairs as necessary to 

maintain all paved areas in good, usable condition.   

 

 END OF SECTION 
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SECTION 32 14 40 
 

GRANITE PAVERS 
 
PART 1 – GENERAL 
 
1.01 WORK INCLUDED: 

 
A. Under this Section the Contractor shall furnish all labor, materials, equipment and 

transportation required for the resetting of salvaged granite pavers and the setting 
of new granite pavers to match existing, in compliance with the details and at the 
locations designated on the drawings.  
 

B. Any references to “granite set pavers” or “granite pavers” contained on the 
drawings and details shall relate to this specification section.   

 
1.02 RELATED WORK: 
 

A. Section 01 33 23, SUBMITTALS 
 

B. Section 31 00 00, EARTHWORK 
 
1.03 SUBMITTALS: 
 

A. The granite supplier shall submit shop drawings for approval in coordination with 
Section 01 33 23, Submittals. 

 
B. Shop Drawings shall show all paver dimensions and identify the individual pavers 

required to complete the work at the site entrance thresholds as designated on the 
drawings.  No final sizing or finishing of granite pavers shall be done until the 
shop drawings for that part of the work have been approved. 

 
1.04 SAMPLES: 
 

A. Prior to ordering any materials, the Contractor shall submit representative granite 
samples to the Owner’s Representative for selection and approval.  Do not order 
materials until Owner’s Representative's approval has been obtained.  Delivered 
materials shall exactly match the approved samples.   

 
1. Granite Pavers 

 
The Contractor shall submit six (6) granite samples to show the texture, 
finish, and full range of color variation that can be expected in the finished 
work.  Identify both the quarry and fabricator (if different) for all the 
granite features specified under this section. 
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2. Granite Paver Sample Panels 
 

Construct two (2) sample panels of pavers on mortar setting bed at 
locations as required by the Owner’s Representative.  The sample panels 
shall encompass twenty-five (25) square feet and be located by the 
Owner’s Representative. The Owner’s Representative must approve the 
quality of workmanship before permanent granite pavement construction 
is started.  If the samples are not approved, the Contractor shall provide 
additional samples, as required, at no cost to the Owner until an approved 
sample is obtained.  The approved samples shall become the standard for 
granite pavement throughout the entire job.  The sample panels should be 
constructed on a location becoming part of the final pavement and shall 
remain undisturbed until all paving is completed.  

 
1.04  SHIPPING AND HANDLING OF MATERIALS: 
 

A. Notwithstanding any prior acceptance of materials given prior to delivery, 
acceptance and approval for all work will be based upon the conditions at 
completion of installation.   

 
B. It is the responsibility of the Contractor to exercise all necessary precautions to 

properly protect materials.  Where damage occurs the items will be rejected.   
 
1. Granite pavers shall be packaged and delivered/off-loaded to 

manufacturer's standards.  Pavers damaged in any manner will be rejected 
and shall be replaced with new material at no additional cost to the Owner.   

 
2. Store all granite pavers on raised platforms in such a manner as to prevent 

damage or intrusion of foreign matter.  Storage piles or stacks shall be 
located to avoid damage and be protected from heavy and unnecessary 
traffic.  Materials shall be stored under an approved roof or covered with 
waterproof tarpaulins, at all times, except when men are working and 
using the materials.   

 
1.05   CLEANUP:   
 

A. After completion of all work, all debris, rubbish, and surplus materials shall be 
removed from the site.  The site shall be left clean, presentable, and to the 
satisfaction of the Owner’s Representative.   

 
1.06  QUALIFICATIONS: 
 

A. The contractor/subcontractor conservator shall have at least ten years’ experience 
providing granite block salvage and installation on projects in similar nature in 
scope and importance to the Town Hall Plaza. 
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The contractor/subcontractor conservator should provide a resume with examples 
of at least five projects similar in scope and importance and the name of the 
conservation entity shall be included on the Bid Form where designated.  The list 
should include names and dates of these projects as well as the names and contact 
information for the person or group in charge of these projects. The contractor 
should submit a sample treatment report and a sample of photographic 
documentation from a project of similar scope and importance. 

 
PART 2 – PRODUCTS 
 
2.01  GRANITE PAVERS: 
 

A. Existing granite pavers shall be removed and cataloged to record their existing 
locations for reinstallation, as noted on the drawings. The blocks shall be carefully 
stockpiled to avoid damage to the existing stones. 
 

B. New granite pavers shall match existing, be structurally sound, free from seams 
and other structural imperfections or flaws that impact structural integrity.  

 
C. Granite pavers shall be reasonably uniform in shape and size to match the 

dimensions of existing pavers. Where the plans or details call for a flush condition 
the pavers shall be set with just the top surfaces visible and at an elevation that is 
even with adjacent surfaces.  

 
D. The finished surface along the surface of all pavers shall be consistent with only 

the imperfections of the stone reflected. The pattern of pavers shall match the 
existing pattern.  

 
E. For all granite paver locations/applications furnish “Stony Creek Granite” in a 

flame finish as quarried by Stony Creek Quarry of Branford, CT 
(stonycreekquarry.com).  The color and finish shall match the existing granite 
block color and finish (flame finish).  

 
The required number of the pavers shall be based on the square footage identified 
on the plans and confirmed in the field by the Contractor. All broken existing 
pavers, those that have been cored to receive area drains or handrails previously, 
and any pavers broken during the course of construction work shall be replaced 
with new pavers. The paving pattern details on the drawings are presented to 
identify the general concepts.  Final paving solutions are the responsibility of the 
Contractor and subject to the approval of the Owner. 

 
F. Fabrication of all granite pavers shall be in accordance with the National Building 

Granite Quarries Association to the tolerance typical for the dimensions specified. 
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2.02 CEMENT CONCRETE MORTAR 
 

A. Cement concrete for use in the keying of all granite pavers shall be as specified 
under Section 03 30 00 CAST IN PLACE CONCRETE. Mortar color shall match 
be review and approved by Arlington’s Historical Commission, the Owner, and 
Owner’s Representative prior to installation. 

 
2.03   CEMENT CONCRETE PAD: 
 

A. Cement concrete for use as a base below granite pavers shall be a single pour in 
accordance with Section 03 30 00 CAST IN PLACE CONCRETE. 

 
PART 3 – EXECUTION 
 
3.01  MORTAR SETTING BED:  
 

A. After the concrete and gravel bases have been installed to the appropriate grades, 
place mortar to achieve the specified compacted depths.    

 
3.02   GRANITE PAVER INSTALLATION: 
 

A. All pavers are to be set with zero clearance and the specified pattern alignment 
must be maintained.  Adjust paver alignment so that no less than 1/3 of a full size 
paver will be used at any point.  All adjustment of pavers to the patterning will be 
done with a special hydraulic masonry saw, or otherwise stipulated by the 
manufacturer and agreed to by the Owner’s Representative.  

 
B. Adjust any surface variations at this time and reinstall those areas so affected and 

re-vibrate.   
 
C. Sweep fine stone dust screenings over surface of pavers as many times as 

necessary to fill any voids.  Fog paver areas and repeat stone dust applications until 
joints are full and compacted. 

 
D. All areas on which water stands or which are found to be excessively uneven shall 

be promptly brought to the correct grade and line.   
 
E. No pavers shall be laid in inclement weather or when the temperature is 36oF, and 

dropping, nor shall any work be done on rising temperatures until the temperature 
reaches 32oF, and subgrade is free of frost.   

 
F. The final surface elevation shall be adjusted so that when the granite pavers are 

placed, the top surface of the pavers will be at the required finished grade.  A 
maximum 1/16-inch deviation when tested with a twelve-foot straight edge shall be 
allowable. 

END OF SECTION  
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SECTION 32 30 00 
 

SITE IMPROVEMENTS 
 
PART 1 - GENERAL 
 
1.01 RELATED DOCUMENTS 

 
A. The General Documents, as listed in the Table of Contents, and applicable parts 

of Division 1, General Requirements shall be included in and made a part of this 
Section.   

 
B. Examine all Drawings and all other Sections of the Specifications for 

requirements therein affecting the work of this trade.    
 

1.02 SCOPE OF WORK 
 

A. The work of this Section consists of all site improvements and related items as 
indicated on the Drawings and/or as specified herein and includes, but is not 
limited to, the following: 

 
1. Bike Rack – Bid Alternate 2 
2. Walk Off Mat 
3. Detectable Warning Panel 
4. Manhole Cover 
 

1.03 RELATED WORK UNDER OTHER SECTIONS 
 

A. The following items of related work are specified and included in other Sections 
of the Specifications:  

 
1. Section 31 00 00, Earthwork  
2. Section 03 30 00, Cast-In-Place Concrete 

 
1.04 EXAMINATION OF CONDITIONS  
 

A. The Contractor shall fully inform himself of existing conditions of the site before 
submitting his bid, and shall be fully responsible for carrying out all site work 
required to fully and properly execute the work of the Contract, regardless of the 
conditions encountered in the actual work.   No claim for extra compensation or 
extension of time will be allowed on account of actual conditions inconsistent 
with those assumed. 

 
B. Plans, surveys, measurements and dimensions under which the work is to be 

performed are believed to be correct to the best of the Owner’s Representative 
knowledge, but the Contractor shall have examined them for himself during the 
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bidding period, as no allowance will be made for any errors or inaccuracies that 
may be found therein. 

 
1.05 SCHEDULING 
 

A. The Contractor shall submit to the Owner’s Representative, for approval by the 
Owner, a progress schedule for all work as specified herein. 
 

B. Due to lead times associated with the basketball goals, these items are not subject 
to Substantial Completion time frames. All footing other required work items 
associated with the basketball goal and tennis posts shall be subject to the 
Substantial Completion timeframes. 

 
1.06  QUALITY ASSURANCE 
 

A. Materials and methods of construction shall comply with the following standards: 
 

1. ASTM:  American Society for Testing and Materials 
2. ANSI:  American National Standards Institute 
3. FS:  Federal Specifications 
4. IMI:  International Masonry Institute 
5. PCA:  Portland Cement Association 

 
B. Qualifications of Workers:  Use adequate numbers of skilled workers who are 

trained in the necessary crafts and who are completely familiar with the specified 
requirements and methods needed for the proper performance of the work of this 
Section. 

 
C. Layout:  After staking out the work, and before beginning final construction, 

obtain the Owner’s Representative’s approval for layout.  Contractor shall make 
adjustments as determined by the Owner’s Representative.  Owner’s 
Representative may make adjustments to layout as is required to meet existing 
and proposed conditions without additional cost to the contract price. 

 
D. The following standards including all current amendments form a part of these 

Specifications: 
 

  1. American Society for Testing and Materials (ASTM): 
 
    A36  Structural Steel 
    A53 Pipe, Steel, Black and Hot-Dipped, Zinc Coated, 

Welded and Seamless 
    A120 Pipe, Steel, Black and Hot-Dipped Zinc Coated 

(Galvanized), Welded and Seamless, for Ordinary 
Uses 
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    A307 Carbon Steel Externally and Internally Threaded 
Standard Fasteners 

    A325  High Strength Bolts for Structural Steel Joints 
    A500 Cold Formed Welded and Seamless Carbon Steel 

Structural Tubing Rounds and Shapes 
 

  2. American Welding Society (AWS): 
 

    D1.1  Structural Welding Code 
 

  3. Steel Structures Painting Council (SSPC): 
    
    SSPC  Surface Preparation Specifications 

 
1.07 SUBMITTALS 

 
A. Shop Drawings: Submit shop drawings in accordance with Division 1 

requirements.  
 

1. Bike Rack – Bid Alternate 2 
2. Walk Off Mat 
3. Detectable Warning Panel 
4. Manhole Cover 

 
B. Product Information:  Provide manufacturer’s data showing installation and 

limitations in use.  Supply Certificates of Compliance for all materials required 
for fabrication and installation, certifying that each material item complies with, 
or exceeds, specific requirements.  Work includes but is not limited to: 

 
1. Bike Rack – Bid Alternate 2 
2. Walk Off Mat 
3. Detectable Warning Panel 
4. Manhole Cover 

 
PART 2 - PRODUCTS 

 
2.01 BIKE RACK - BID ALTERNATE 2 
 

A. The bike rack shall be hoop rack heavy duty, as manufactured by Dero, 
Minneapolis, MN, or approved equal. Refer to contract drawings for quantities 
and locations. All final locations are to be approved in the field by the Owner’s 
Representative.  
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2.02 WALK OFF MAT 
 

A. The walk off mat shall be QUE custom cast iron walk-off mat as manufactured by 
Iron Age Designs, Burien, WA or an approved equal. Refer to contract drawings for 
dimensions.  

 
B. Perimeter frame and associated hardware shall conform to manufacturer 

specifications. 
 

 2.03 DETECTABLE WARNING PANEL 
 

A. The ADA detectable warning panel shall be DURALAST Detectable Warning 
Plate, with natural finish, uncoated. as manufactured by EJ Group, Inc., East 
Jordan, MI or an approved equal. Refer to contract drawings for dimensions. 
 

2.04 MANHOLE COVER 
 

A. The cover sitting over the existing utility manhole to remain shall be ‘Manhole 
Cover’. as manufactured by WunderCovers Inc., Lake Tahoe, NV, or an approved 
equal.  
 

B. The cover shall be sized to fully cover the diameter of the existing utility manhole 
and encompass a length of brick inlay and cast-in-place concrete pavement with a 
score joint, as shown on the plans. The contractor shall submit a shop drawing 
with exact dimensions, indicating how the brick inlay and concrete infill materials 
will sit within the cover, for review and approval. Cut bricks will not be 
acceptable as infill material; the cover shall be sized to include two soldier course 
rows of fully intact bricks. 

 
PART 3 - EXECUTION 
 
3.01 INSTALLATION 

 
A. The installer shall examine previous work, related work, and conditions under which 

this work is to be performed and notify the Contractor in writing of all deficiencies 
and conditions detrimental to the proper completion of this work.  Beginning work 
means installer accepts substrates, subgrades, previous work, and conditions. 

 
B. All stored materials must be protected from weather, careless handling and 

vandalism. 
 

C. The Contractor shall be responsible for timing the delivery of all site improvement 
elements so as to minimize on-site storage time prior to installation.  All stored 
materials must be protected from weather, careless handling and vandalism. 
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D. The contractor to install all elements per manufacturer’s instruction and 
recommendations. 

 
END OF SECTION 
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SECTION 33 05 13.13 

 

RAISING AND/OR RESETTING OF MANHOLE FRAME AND COVER 

 

PART 1 - GENERAL 

 

1.01 WORK INCLUDED: 

 

A. This Section covers raising and/or resetting of the existing manhole frames and covers.  The 

work includes raising, resetting, and/or adjusting of structures to line and grade. 

 

1.02 RELATED WORK 

 

A. Section 01 12 16, SCOPE AND SEQUENCE OF WORK 

 

B. Section 01 33 23, SUBMITTALS 

 

PART 2 - PRODUCT - N/A 

 

PART 3 - EXECUTION 

 

3.01 RAISING AND/OR RESETTING OF MANHOLE FRAME AND COVER: 

 

  A. Existing manhole castings shall be raised to the proper grade where indicated on the contract 

drawings or as required by the Owner’s Representative. 

 

  B. Cut around manhole castings a minimum of 8-inches from casting.  Excavate and remove old 

masonry to such a depth as required by the Owner’s Representative and rebuild masonry 

below the bottom of the casting.  Backfill with mortar or bituminous concrete. Place high, 

early strength concrete or bituminous concrete collar, as required, to approximately 

1-1/2-inches below the raised casting grade.   

 

C. The Contractor shall match existing surrounding grades and materials.  The Contractor shall 

provide a watertight seal between the masonry work and the casting. 

 

3.02 INSTALLATION OF MANHOLE FRAME AND COVER: 

 

A. Where necessary, replacement covers and frames shall be furnished and installed in-place by 

the Contractor. The cover and frame shall provide a watertight seal.   

 

END OF SECTION 
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INSECTION 33 41 00 
 
 STORM DRAINAGE PIPING AND ACCESSORIES 
 
 
PART 1 - GENERAL 
 
1.01 WORK INCLUDED: 
 

 This section covers storm drainage piping and associated accessories. 
 
1.02 RELATED WORK: 
 

A. Section 31 00 00, EARTHWORK 
 

B. Section 03 30 00, CAST-IN-PLACE CONCRETE 
 
 
1.03 REFERENCES: 
 

A. The following standards form a part of this specification as referenced: 
 

 American Society for Testing and Materials (ASTM) 
 
ASTM    A48  Gray Iron Castings 

 
ASTM    C144  Aggregate for Masonry Mortar 

 
ASTM    C207  Hydrated Lime for Masonry Purposes 

 
 
1.04 SUBMITTALS:  IN ACCORDANCE WITH REQUIREMENTS OF SECTION 01 33 23 

SUBMITTALS, SUBMIT THE FOLLOWING: 
 

A. Manufacturer’s literature of the materials of this section. 
 

B. Tests reports as required by the Owner’s Representative. 
 
C.  Shop drawing and manufacturer’s data on the slot drain system. 
 
PART 2 - PRODUCTS 

 
2.01 SLOT DRAIN SYSTEM: 
 

A. The slot drain shall be Type 673/674 Stainless Steel Heel Resistant Brickslot 200, as 
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manufactured by ACO, Inc. or approved equal.  
 

a. The slot drain shall be stainless steel. 
 

b. Salvaged granite pavers shall be cut to receive the dimensions of the slot drain. 
 

B. The channel system shall be the KlassikDrain - K200 Galvanized steel edge rail channel 
system, as manufactured by ACO, Inc. or approved equal. 
 

C. An access unit shall be installed at both ends of the slot drain system. The access unit shall 
be Type 683/685 Heel Resistant Brickslot 200 access unit, as manufactured by ACO, Inc. or 
approved equal.  
 

a. The access unit shall be stainless steel.  
 

b. Access units shall be installed at either end of the slot drain system. Salvaged granite 
pavers shall be cut to fill the interior space of the access unit.  

 
c. Salvaged granite pavers shall be cut to receive the dimensions of the access unit. 

 
D. One end cap (part number 96821) shall be provided for each end of the slot drain system 

along with additional hardware per the manufacturer’s recommendations, as manufactured 
by ACO, Inc. or approved equal. 

 
2.02 DOWN SPOUT NOZZLE: 
 

A. Josam 25010-z series coated cast bronze downspout nozzle, loose wall flange and no-hub 
inlet connection, type 25010-12-Z, as manufactured by Josam Company, Michigan City, 
Indiana, or approved equal. 
 

2.03 HIGH-DENSITY POLYETHYLENE (HDPE) PIPE AND FITTINGS: 
 

A. All HDPE pipe and fittings shall be manufactured from virgin polyethylene resin, PE 
3408, and shall conform to ASTM D3350. 

 
B. All polyethylene fittings shall have a pressure rating equal to or higher than the pressure 

rating of the pipe. All HDPE fittings at the manholes shall have ANSI Class 150 316 
stainless steel backing rings.  

 
C. Unless noted otherwise, all pipe and fittings shall be SDR 21 rated at 80 psi. 

 
D. All piping and valves shall be supported by the size and style supports shown in the 

drawings, or an approved equal. The nominal size for the pipe and fittings is based on the 
nominal inside diameter of the pipe. 
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E. Pipe shall be homogeneous throughout; free from voids, cracks, and other defects; as 
uniform as commercially practicable in color, density, and other physical properties. Pipe 
surfaces shall be free from nicks, scratches, and other blemishes.  The joining surfaces of 
pipe shall be free from gouges and other imperfections that could cause leakage at joints. 

 
F. Pipe and fittings shall be manufactured by Ipex, Inc.; Plexco, Division of Chevron 

Chemical Co.; J-M Pipe Co.; Advanced Drainage Systems, Inc. (ADS) or approved 
equal. 
 

2.04 DRAINAGE GRATE: 
 

A. 4” Round Grate, as manufactured by NDS, (877) 412-7467, or approved equal. Grate shall 
be black and made of polypropylene. 

 
PART 3 - EXECUTION 
 
3.01 INSTALLATION: 
 

A. Pipe interiors, fitting interiors, and joint surfaces shall be thoroughly cleaned before 
installation.  Pipes and fittings shall be maintained clean.   

 
B. Pipes shall be installed in the locations and to the required lines and grades shown on the 

drawings and provided in these Specifications, using an approved method of control. 
 

C. Excavations shall be maintained free of water during the progress of the Work.  No pipes 
shall be laid in water, nor shall there by any joints made up in water. 
 

D. If any defective pipe is discovered after being placed, removal and replacement with 
sound pipe will be required at no additional cost to the Owner. 

 
E. Accessories shall be installed in accordance with manufacturer's instructions. 

 
F. Drainage grate shall be installed within at the pipe connection within the walk off mat 

collection pan, in the location indicated on the plans. Drainage grate shall be installed per the 
manufacturer’s requirements. 
 

G. Down spout nozzle shall be installed on the outer face of upper plaza’s retaining wall, in the 
location indicated on the plans. Down spout nozzle shall be installed per the manufacturer’s 
requirements. 

 
3.02 LEAKAGE TESTS: 
 

A. Leakage tests shall be made and observed by the Owner’s Representative.  The test shall be 
by water exfiltration as described below: 
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B. WATER EXFILTRATION TEST: 
 

1. After the trench drain has been assembled in place, all lifting holes shall be filled and 
pointed with an approved non-shrinking mortar.  All pipes and other openings shall 
be suitably plugged and the plugs braced to prevent blow out. 

 
2. The trench drain shall be filled with water to the top of the section.  If the excavation 

has not been backfilled and observation indicates no visible leakage, that is, no water 
visibly moving down the side wall of the trench drain, the drain may be considered to 
be satisfactorily water-tight.  If the test, as described above, is unsatisfactory as 
determined by the Owner’s Representative or if the excavation has been backfilled, 
the test shall be continued.  A period of time may be permitted if the Owner’s 
Representative so wishes, to allow for absorption by the drain.  At the end of this 
period, the drain shall be refilled to the top, if necessary, and a measuring time of at 
least 8 hours begun.  At the end of the test period, the drain shall be refilled to the top 
measuring the volume of water added. This amount shall be extrapolated to a 24-hour 
loss rate and the leakage determined on the basis of depth.  The leakage for each 
drain shall not exceed one gallon per vertical foot for a 24-hour period.  If the drain 
fails this requirement, but the leakage does not exceed 3 gallons per vertical foot per 
day, repairs by approved methods may be made as required by the Owner’s 
Representative to bring the leakage within the allowable rate of one gallon per foot 
per day.  Leakage due to a defective section or joint or exceeding the 3 gallon per 
vertical foot per day, shall be cause for rejection of the trench drain.  It shall be the 
Contractor's responsibility to uncover the rejected trench drain as necessary and to 
disassemble, reconstruct or replace it as required by the Owner’s Representative.  
The trench drain shall then be retested and, if satisfactory, interior joints shall be 
filled and pointed. 

 
3. No adjustment in the leakage allowance will be made for unknown causes such as 

leaking plugs, absorption, etc.  It shall be assumed that all loss of water during the 
test is a result of leaks through joints or through the concrete.  Furthermore, the 
Contractor shall take any steps necessary to assure the Owner’s Representative that 
the water table is below the bottom of the drain throughout the test. 

 
3.03 CLEANING: 
 

 All new trench drains shall be thoroughly cleaned of all silt, debris and foreign matter of any 
kind, prior to final inspection. 

 
 

END OF SECTION 



Improvements to Arlington Town Hall Plaza  Weston & Sampson 

Town of Arlington, MA Bid Documents 

 July 29, 2020 

 

 
APPENDIX A 

 

 

 

 

 

APPENDIX A 

 MANUFACTURER CUTSHEETS 

 



00700571

Designer:

-Slip Resistant Surface

Revised By:

JIJ

MAH

11/23/2009

®

ejco.com

reserve the right to modify specifications without

-
-ASTM A48

3/7/2019

All rights reserved.

-Materials

-Load Rating
Gray Iron (CL35B)

Heavy Duty

n/a

-Open Area

-Coating

Undipped

prior notice. 

-Country of Origin: USA
-

registered marks, patents, trade secret information,
and/or know how that is the property of EJ Group, Inc.
Copyright © 2018 EJ Group, Inc.

-    Designates Machined Surface

CONFIDENTIAL: This drawing is the property 
of EJ Group, Inc. and embodies confidential information,  

Weights (lbs/kg), dimensions (inches/mm)
and drawings provided for your guidance.  We

800 626 4653

with the LLLL® registered trademark

Drawing Revision

Contact

Product Number

Design Features

Certification

Disclaimer

DURALAST Detectable Warning Plate

(8) 1/2" DIA. THRU HOLES

E

B

B

AA

(4) ANCHORING TABS

BOTTOM VIEW

SQUARE GRID
TYP ON BOTTOM

SECTION A-A

1 5/16"

33.36

24"  

609.60

SECTION B-B

C

24"

609.60

DETAIL C

1/2" DIA. HOLES (4)
PLACES (FOR BOLTING)

HAND TIGHTEN ONLY

3/4"

19.05

DETAIL E

2.188

55.56

2.188

55.56

D D

SECTION D-D 

SCALE 1 : 4

.550

13.975.08

.200

24.13

.950

 5/16"

8.0

 



DURALAST®

Detectable Warning Plates



2

DURALAST® Detectable Warning Plates

ejco.com 800 626 4653

DURALAST® Detectable Warnings
Durable, Reliable, Proven!

DURALAST Cast Iron Detectable Warnings
DURALAST® Detectable Warning Plates help warn the blind or visually impaired of the approaching street. Engineered to outlast the 
sidewalk, this long-lasting cast iron product withstands rigorous urban conditions, such as snow plows, street cleaning machines, and 
vehicular traffic. Lower your maintenance and product life cycle costs by using DURALAST Detectable Warnings—your Americans with 
Disabilities Act (ADA) compliant, Accessibility for Ontarians with Disabilities Act (AODA) compliant, and environmentally friendly solution.  

Resistant to the elements
Cast iron’s inherent resistance to the elements, snow plows,  
and snow melting chemicals make it a natural fit for  
severe climates.

 ·Long-wearing cast iron
 · Impervious to vehicular and snow plow traffic
 ·Corrosion resistant
 ·Permanently embedded into concrete
 ·10 year limited warranty

http://www.ejco.com
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DURALAST® Detectable Warning Plates

ejco.com 800 626 4653

Product Testing
Maintenance free cast iron detectable warnings are designed to fully comply with the American Disabilities Act Accessibility Guidelines 
(ADAAG). Contact your local sales representative for other independent laboratory tests and research studies.

Product Data, Finish Options

Product Durability—Wear Resistance
Independent lab test* demonstrates DURALAST® Detectable 
Warning Plates durability. Per ASTM C501-84 standards, an 
independent third party laboratory test was conducted to determine 
the wear index values of DURALAST Detectable Warning Plates 
versus a competing composite surface. Test results indicate that 
DURALAST plates are over 500 times more wear resistant than 
composites. Additional impact testing on DURALAST cast iron 
plates proves they are more resilient to the demanding installation 
environments of these products.

Over 500 times more durable 
than composite!

Finish Options
EJ recommends specifying cast iron 
products in their natural state to minimize 
any unnecessary environmental impact. 
DURALAST products are also offered in 
black asphalt dip. Contact your local sales 
representative for powder coating or  
special requests. Natural finish meets color 
contrast requirements for ADA compliance.

Natural Finish
Uncoated

Black Asphaltic Dip Finish
Coated

7333 13.7
DURALAST  
wear index

Composite Tile 
wear index

*Testing performed by 3rd party, ABIC Testing Laboratories, Inc.

Test Results

Physical Properties Results Specification

Slip Resistance 1.10 Dry / 1.06 Wet ASTM C-1028

Wear Resistance (Abrasion) 7333 ASTM C-501-84

Impact Resistance >238 Newtons ASTM D-1709

Adhesion to Concrete (Bond Strength) >5000 lbs ASTM D-482

Tensile Strength 35,000 PSI ASTM A-48

Design Compliance Fully Compliant ADAAG

http://ejco.com
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DURALAST® Detectable Warning Plates

ejco.com 800 626 4653

Sizes and Installation

Radial plates are designed 
to fit your unique curb line.

Sizes for Your Application

3' Ramp
00700561C01

4' Ramp
00700571C01

5' Ramp 
00700721C01

18" x 24" 24" x 24" 24" x 24" 30" x 24" 30" x 24"18" x 24"

Standard Sizes

Size Product Number

18" x 24" 00700561

24" x 24" 00700571

30"  x 24" 00700721

Radial Sizes

Radius Product Number

10' 00700611

15' 00700615

17 1/2' 00700617

20' 00700621

25' 00700625

30' 00700631

35' 00700635

Radial Sizes

Standard Sizes

http://www.ejco.com
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DURALAST® Detectable Warning Plates

ejco.com 800 626 4653

Installation Instructions

Optional: Hand-tighten plates together with stainless steel bolts. 
This helps ensure proper installation and compliance. 

Step 1: Set cast iron Detectable Warning Plate into wet concrete  
in accordance with ADAAG (American Disabilities Act and 
Accessibility Guidelines).

1

Step 2: Tamp plate thoroughly with rubber mallet until concrete 
seeps through vent holes. 

Step 3: Clean off excess concrete from the plate and finish concrete 
around the plate.

http://ejco.com
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DURALAST® Detectable Warning Plates

ejco.com 800 626 4653

Product Features

“Set it and forget it... These things are bulletproof.  
I have yet to find a more durable detectable warning 
system, and when it comes down to it their  
durability makes them the most cost effective 
choice on the market.”
— Brian Doyal, Carson City, NV Public Works

DURALAST®

Durable, Reliable, Proven!

Durable and Cost Effective
 ·Over 500 times more durable than composite 
 ·Engineered to outlast the sidewalk — long-lasting and  
corrosion resistant
 ·Easy to install
 ·Maintenance free
 ·10 year limited warranty

Made in the USA from Recycled Materials
 ·Eligible to earn LEED® points in the Materials and  Resources  
category
 ·Cast iron is an environmentally responsible product that is 
completely recyclable after its useful life

Americans With Disabilities Act (ADA) Compliant
 ·Natural finish meets color contrast requirements
 ·Slip resistant textured surface – greater than 0.8 coefficient of 
friction
 ·DOT approved (contact your local Sales Representative for 
specification approvals)
 ·Bolting ensures compliance during installation

Accessibility for Ontarians with Disabilities Act (AODA)  
Compliant

http://www.ejco.com
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DURALAST® Detectable Warning Plates

ejco.com 800 626 4653

http://ejco.com


Americas
800 626 4653

231 536 2261

EMEA
Europe, Middle East  
and Africa

+33 (0)344 08 28 00

Asia-Pacific
+61 (0)7 3216 5000

EJ
301 Spring Street 
PO Box 439 
East Jordan, MI 49727 
800 626 4653 
231 536 2261 
us.sales@ejco.com

ejco.com 
800 626 4653

Registered Mark(s)

DURALAST®

DURALAST AM 0715Copyright © 2015 EJ Group, Inc. All rights reserved.
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SERIES

JOSAM COMPANY
MICHIGAN CITY, INDIANA

NOTESDATE OF LAST CHANGE:

USE OF SUPERSEDED OR VOID DATA.

DIMENSIONS ARE SUBJECT TO MANUFACTURERS
TOLERANCES AND CHANGE WITHOUT NOTICE.

WE CAN ASSUME NO RESPONSIBILITY FOR

SPECIFICATION:

(3) HOLES
FOR 1/4" FHMS

 D 

ROOF DRAIN

25010-Z

DOWNSPOUT NOZZLE
JOSAM 25010-Z SERIES COATED CAST BRONZE DOWNSPOUT NOZZLE,
LOOSE WALL FLANGE AND NO-HUB INLET CONNECTION.

6/29/15

TYPE
PIPE 
SIZE

A B C D E

25012-Z 2" 2 3/8 2 5/8 3 5 7/16 5 3/8

25013-Z 3" 3 3/8 2 5/8 3 1/2 6 7/16 5 3/8

25014-Z 4" 3 3/4 2 5/8 4 7 7/16 5 1/2

25015-Z 5" 4 1/4 2 5/8 4 1/2 8 7/16 5 3/4

25016-Z 6" 4 3/4 2 5/8 5 1/2 9 7/16 5 3/4

25018-Z 8" 5 7/8 2 5/8 6 11 7/16 6 1/2

25019-Z 10" 6 7/8 3 6 7/8 13 6 1/2

25010-12-Z 12" 7 7/8 3 7 7/8 15 6 1/2

-24 ROUGH NIKALOY (NICKEL-BRONZE)

-51 SATIN FINISH BRONZE

-BS BIRD SCREEN

-PVC CONNECTS TO PVC PIPE

-T THREADED OUTLET

NO-HUB

LOOSE WALL
FLANGE

STAINLESS

STEEL MESH

BIRD SCREEN

(-BS OPTION)

 1 7/8 

 1/2 

 PIPE SIZE 

 B 

 E 
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ACO DRAIN

Type 673/674 Stainless Steel Heel Resistant Brickslot 200

Specifications

General
The surface drainage system shall be ACO Drain Brickslot, as manufactured by ACO, Inc. 
or equal approved.

Materials 
The Brickslot top is manufactured from 11 gauge stainless steel.

The nominal clear opening for Brickslot is 7/8” (22.35 mm) with two – 5/16” (8 mm) 
slot openings and with a ¼” (6.35mm) bar between the two openings. Overall width is 
9.37” (238 mm). For use with K200, KS200, SlabDrain (H200K-13, H200KS-13), and 
the K200 Series 900 catch basin. See separate ACO Spec info sheet for channel details. 
Brickslot rests in the grate seating of the channel, the anti-shunt lugs help prevent 
lateral movement and the weight of covering material keeps the unit secured. Access 
units have frames that fit catch basins with a separate unit that can be removed for 
maintenance.

Installation 
The trench drain system shall be installed in accordance with the manufacturer’s 
installation instructions and recommendations. 
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ACO, Inc.
Northeast Sales Office
9470 Pinecone Drive
Mentor, OH 44060
Tel: (440) 639-7230 
Toll free: (800) 543-4764
Fax: (440) 639-7235

West Sales Office
825 W. Beechcraft St.
Casa Grande, AZ 85122
Tel: (520) 421-9988 
Toll Free: (888) 490-9552
Fax: (520) 421-9899

Electronic Contact:
info@ACODrain.us
www.ACODrain.us

© April 2018, ACO, Inc. This information is believed to be accurate but it is not guaranteed to be so. We cannot assume liability for results that buyer obtains with our product 
since conditions of use are beyond the control of the company. It is the customer’s responsibility to evaluate suitability and safety of product for his own use. ACO, Inc. 
reserves the right to change the product and specifications without notice.

Follow us onSoutheast Sales Office
4211 Pleasant Road
Fort Mill, SC 29708
Toll free: (800) 543-4764
Fax: (803) 802-1063

April 2018

Description   Part No.         Overall Depth         Weight    
                                                                                                                                       in.         mm                lbs.
 
Type 673/674 - Heel Resistant Brickslot 200 - 39.37” (1m) Stainless Steel  138075            4.45 113       28.2
Type 673/674 - Heel Resistant Brickslot 200 - 19.69” (0.5m) Stainless Steel 138076            4.45 113       17.8

Notes:
1. For use with K200 channels, KS200 channels, SlabDrain H200K-13, SlabDrain H2S00K-13, and Series 900 catch basins.
2. Brickslot can also be used with SlabDrain HK channels.

ACO DRAIN

Type 673/674 Stainless Steel Heel Resistant Brickslot 200

C  

Half meter unit

One meter unit

 4.36”
(110.8 mm) 

 3.27”
(83 mm) 

 0.31” (8 mm)

 9.37” (238 mm) 

 39.37” (1000 mm) 

 0.31” (8 mm)

 9.84” (250 mm) 

 10.24” (260 mm) 

3.27” (83.06 mm)
plus overall 
channel depth 
(varies) 

 19.69” (500 mm) 

 0.31” (8 mm)

 9.37” (238 mm) 

 0.31” (8 mm)

 9.84” (250 mm) 

 10.24” (260 mm) 

 4.36”
(110.8 mm) 

 3.27”
(83 mm) 

3.27” (83.06 mm)
plus overall 
channel depth 
(varies) 
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39.37" (1 meter)

8.86” (225mm)
to

16.73” (425mm)

7.87” (200mm)
to

15.75” (400mm)

9.92” (252mm)

7.87” (200mm)

6.30” (160mm)
2.68” (68mm)

10.24” (260mm)

9.92” (252mm) 7.87” (200mm)
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Type 902G In-line catch basin

Half meter channel

End Cap

KlassikDrain - K200 Galvanized steel edge rail channel system

Total capacity = 
19 gallons 

E 

16
.5

4"
 (4

20
m

m
) m

ax

0.20" (5mm)

1.25" (32mm)

Bell end 
to fit 
4" or 6” Sch. 
40 pipe D

C

Knock-outs included on every 5th channel

One meter channel

 Outlet            Product               Outlet size  Invert GPM  CFS
                            (Sch. 40) Depth 

A
A
B
B
C
C
D
D
E
F
G
H
I
J
K
L
M
N
O
P
Q
R
S

Bottom outlet - K2-00
Bottom outlet - K2-040
Bottom outlet -K2-00
Bottom outlet - K2-040
End outlet - K2-00
End outlet - K2-40
End outlet - K2-10
End outlet - K2-40
Type K2-902G
Type K2-902G
Type K2-902G
Type K2-902G
Type K2-902G
Type K2-902G
Type K2-902G
Type K2-902G
Type K2-902G
Type K2-902G
Type K2-902G
Type K2-902G
Type K2-902G
Type K2-902G
Type K2-902G

  7.87”
15.75”
  7.87”
15.75”
  7.87”
15.75”
  9.84”
15.75”
25.33”
31.83”
23.76”
31.83”
23.91”
30.40”
24.68”
24.13”
31.82”
31.26”
31.26”
31.82”
30.32”
23.19”
29.90”

153
216
344
486
132
202
320
437
263
297
254
658
255
290
570
256
658
294
651

1149
640
251
288

0.34
0.48
0.77
1.08
0.29
0.45
0.71
0.97
0.59
0.66
0.57
1.47
0.57
0.65
1.27
0.57
1.47
0.66
1.45
2.56
1.43
0.56
0.64

4” round
4” round
6” round
6” round
4” round
4” round
6” round
6” round
4” round
4” round
4” round
6” round
4” round
4” round
6” round
4” round
6” round
4” round
6” round
8” round
6” round
4” round
4” round

Note: These are the pipe flow 
rates at the specified outlet, 
NOT channel flow rates.*Catch 
basin flow rates are without 
trash bucket - using trash 
bucket reduces flow.

Outlet flow rates

Inside view of channel - showing channel ID number 
and knockout if applicable (every 5th channel)

10.83” (275mm)
12.80” (325mm)
14.76” (375mm)
16.73” (425mm)

19.69" (0.5 meter)

AB
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Specifications

General
The surface drainage system shall be ACO Drain 
K200 complete with gratings secured with ‘QuickLok’ 
locking as manufactured by ACO, Inc. or approved 
equal.

Materials 
The trench system bodies shall be manufactured 
from polyester polymer concrete with the minimum 
properties as follows:
 
Compressive strength:  14,000 psi 
Flexural strength:           4,000 psi 

Water absorption 0.07% 
Frost proof  YES
Salt proof  YES
Dilute acid and alkali resistant YES

The nominal clear opening shall be 8” (200mm) with 
overall width of 10.24” (260mm). Pre-cast units 
shall be manufactured with either an invert slope of 
0.5% or with neutral invert and have a wall thickness 
of at least 0.50” (13mm). Each unit will feature a 
partial radius in the trench bottom and a male to 
female interconnecting end profile. Units shall have 
horizontal cast in anchoring keys on the outside 
wall to ensure maximum mechanical bond to the 
surrounding bedding material and pavement surface. 
The galvanized steel edge rail will be integrally 

cast in by the manufacturer to ensure maximum 
homogeneity between polymer concrete body and 
edge rail. Each edge rail shall be at least 3/32” 
(2.5mm) thick. 

Grates 
Grates shall be specified. See separate ACO Spec 
Info grate sheets for details. After removal of grates 
and ‘QuickLok’ bar there shall be uninterrupted 
access to the trench to aid maintenance. 

Installation 
The trench drain system shall be installed in 
accordance with the manufacturer’s installation 
instructions and recommendations. 

ACO, Inc.
Northeast Sales Office
9470 Pinecone Drive
Mentor, OH 44060
Tel: (440) 639-7230
Toll free: (800) 543-4764
Fax: (440) 639-7235

West Sales Office
825 W. Beechcraft St.
Casa Grande, AZ 85122
Tel: (520) 421-9988
Toll Free: (888) 490-9552
Fax: (520) 421-9899

Electronic Contact:
info@ACODrain.us
www.ACODrain.us

©  April 2018 ACO, Inc. This information is believed to be accurate but it is not guaranteed to be so. We cannot assume liability for results that buyer obtains with our product 
since conditions of use are beyond the control of the company. It is the customer’s responsibility to evaluate suitability and safety of product for his own use. ACO, Inc. 
reserves the right to change the product and specifications without notice.

Notes:
1. This channel offers a bottom knockout feature; 4” & 6” round
2. Inverts shown are for the male end; for female invert depth subtract 5mm (≈0.2”) from the male invert (except for neutral channels, where it will be same as male invert). 
 To calculate the overall channel depth add 25mm (≈1.0”) to invert depth.
3. This catch basin kit includes a polymer concrete top, removable Quicklok locking bar, trash bucket and plastic base. Select an appropriate grate.
4. This catch basin kit includes a polymer concrete top, removable Quicklok locking bar, deep trash bucket, plastic riser and plastic base. Select an appropriate grate.

Southeast Sales Office
4211 Pleasant Road
Fort Mill, SC 29708
Toll free: (800) 543-4764
Fax: (803) 802-1063

ACO DRAIN

KlassikDrain - K200 Galvanized steel edge rail channel system

April 2018

Description
Part
No. Inches 2 mm2

Wgt

Lbs.

K2-00 Neutral channel - 39.37” (1m)1 75041 7.87 200 83.6
K2-1 Sloped channel - 39.37” (1m) 75001 8.07 205 83.6
K2-2 Sloped channel - 39.37” (1m) 75002 8.27 210 84.7
K2-3 Sloped channel - 39.37" (1m) 75003 8.46 215 85.8
K2-4 Sloped channel - 39.37” (1m) 75004 8.66 220 86.9
K2-5 Sloped channel - 39.37” (1m) 1 75005 8.86 225 88.0
K2-6 Sloped channel - 39.37” (1m) 75006 9.06 230 89.1
K2-7 Sloped channel - 39.37” (1m) 75007 9.25 235 90.2
K2-8 Sloped channel - 39.37” (1m) 75008 9.45 240 91.3
K2-9 Sloped channel - 39.37” (1m) 75009 9.65 245 92.4
K2-10 Sloped channel - 39.37” (1m)1 75010 9.84 250 93.5
K2-010 Neutral channel - 39.37” (1m)1 75043 9.84 250 93.5
K2-0103 Neutral channel - 19.69” (0.5m)1 75044 9.84 250 56.0
K2-11 Sloped channel - 39.37” (1m) 75011 10.04 255 94.6
K2-12 Sloped channel - 39.37” (1m) 75012 10.24 260 95.7
K2-13 Sloped channel - 39.37” (1m) 75013 10.43 265 96.8
K2-14 Sloped channel - 39.37” (1m) 75014 10.63 270 97.9
K2-15 Sloped channel - 39.37” (1m)1 75015 10.83 275 99.0
K2-16 Sloped channel - 39.37” (1m) 75016 11.02 280 100.1

K2-17 Sloped channel - 39.37” (1m) 75017 11.22 285 101.2
K2-18 Sloped channel - 39.37” (1m) 75018 11.41 290 102.3
K2-19 Sloped channel - 39.37” (1m) 75019 11.61 295 103.4
K2-20 Sloped channel - 39.37” (1m)1 75020 11.81 300 104.5
K2-020 Neutral channel - 39.37” (1m)1 75045 11.81 300 104.5
K2-0203 Neutral channel - 19.69” (0.5m)1 75046 11.81 300 64.0
K2-21 Sloped channel - 39.37” (1m) 75021 12.01 305 105.6
K2-22 Sloped channel - 39.37” (1m) 75022 12.20 310 106.7
K2-23 Sloped channel - 39.37” (1m) 75023 12.40 315 107.8
K2-24 Sloped channel - 39.37” (1m) 75024 12.60 320 108.9
K2-25 Sloped channel - 39.37” (1m)1 75025 12.80 325 110.0
K2-26 Sloped channel - 39.37” (1m) 75026 12.99 330 111.1
K2-27 Sloped channel - 39.37” (1m) 75027 13.19 335 112.2

Description
Part
No. Inches 2 mm2

Wgt

Lbs.

K2-28 Sloped channel - 39.37” (1m) 75028 13.39 340 113.3
K2-29 Sloped channel - 39.37” (1m) 75029 13.58 345 114.4
K2-30 Sloped channel - 39.37” (1m) 1 75030 13.78 350 115.5
K2-030 Neutral channel - 39.37” (1m)1 75047 13.78 350 115.5
K2-0303 Neutral channel - 19.69” (0.5m)1 75048 13.78 350 68.0
K2-31 Sloped channel - 39.37” (1m) 75031 13.98 355 116.6
K2-32 Sloped channel - 39.37” (1m) 75032 14.17 360 117.7
K2-33 Sloped channel - 39.37” (1m) 75033 14.37 365 118.8
K2-34 Sloped channel - 39.37” (1m) 75034 14.57 370 119.9
K2-35 Sloped channel - 39.37” (1m)1 75035 14.76 375 121.0
K2-36 Sloped channel - 39.37” (1m) 75036 14.96 380 122.1
K2-37 Sloped channel - 39.37” (1m) 75037 15.16 385 123.2
K2-38 Sloped channel - 39.37” (1m) 75038 15.35 390 124.3
K2-39 Sloped channel - 39.37” (1m) 75039 15.55 395 125.4
K2-40 Sloped channel - 39.37” (1m)1 75040 15.75 400 126.5
K2-040 Neutral channel - 39.37” (1m)1 75049 15.75 400 126.5
K2-0403 Neutral channel - 19.69" (0.5m)1 75050 15.75 400 77.0
K2-901G In-line catch basin - 19.69” (0.5m)3 94611 32.81 833.3 68.0
K2-621G catch basin - 19.69” (0.5m)3 94620 37.33 948.1 91.0
K2-631G catch basin - 19.69” (0.5m)4 94633 49.33 1252.9 101.0
K2-Series 600 Optional plastic riser 99902 - - 10.0
Foul air trap - fits both 900 & 600 series basins 90854 - - 1.2
Universal end cap 96821 15.71 399 1.4
Debris strainer for 8" bottom knockout 93488 - - 0.2
K2-Installation device 97478 - - 2.8
Grate removal tool 01318 - - 0.3
K2-QuickLok locking bar 10457 - - 0.5

Invert Invert

E 
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ACO DRAIN

Type 683 Heel Resistant Brickslot 200 access unit - galvanized steel

Specifications

General
The surface drainage system shall be ACO Drain Brickslot, as 
manufactured by ACO, Inc. or equal approved.

Materials 
The Brickslot top is manufactured from 11 gauge galvanized steel. 

The nominal clear opening for Brickslot is 7/8” (22.35 mm) with two – 
5/16” (8 mm) slot openings and with a ¼” (6.35mm) bar between the 
two openings. Overall width is 9.37” (238 mm). For use with K200, 
KS200, SlabDrain (H200K-13, H200KS-13), and the K200 Series 900 
catch basin. See separate ACO Spec info sheet for channel details. 
Brickslot rests in the grate seating of the channel, the anti-shunt lugs 
help prevent lateral movement and the weight of covering material keeps 
the unit secured. Access units have frames that fit catch basins with a 
separate unit that can be removed for maintenance.

Installation 
The trench drain system shall be installed in accordance with the 
manufacturer’s installation instructions and recommendations. 

  19.69" (500mm)  

DRAINAGE SLOTS 

33.01"
(838.5mm)

9.00"
(228.7mm)

12.41"
(315.2mm)

3.82"
(97.1mm)

3.82"
(97.1mm)

15.75"
(400mm)

A

A

  

Access unit (may be used with catch basin and can also be used with channels)
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ACO, Inc.
Northeast Sales Office
9470 Pinecone Drive
Mentor, OH 44060
Tel: (440) 639-7230 
Toll free: (800) 543-4764
Fax: (440) 639-7235

West Sales Office
825 W. Beechcraft St.
Casa Grande, AZ 85122
Tel: (520) 421-9988 
Toll Free: (888) 490-9552
Fax: (520) 421-9899

Electronic Contact:
info@ACODrain.us
www.ACODrain.us

© April 2018, ACO, Inc. This information is believed to be accurate but it is not guaranteed to be so. We cannot assume liability for results that buyer obtains with our product 
since conditions of use are beyond the control of the company. It is the customer’s responsibility to evaluate suitability and safety of product for his own use. ACO, Inc. 
reserves the right to change the product and specifications without notice.

Follow us onSoutheast Sales Office
4211 Pleasant Road
Fort Mill, SC 29708
Toll free: (800) 543-4764
Fax: (803) 802-1063

Description Part No. Overall Depth Weight

in mm lbs.

Type 683 Heel Resistant Brickslot 200 

Access Unit - 19.69” (0.5 m)

138072 4.45 113 29.0
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Beefed Up Security
For added security and peace of mind, the Heavy Duty Hoop Rack uses a 
larger, thicker pipe than our standard Hoop Rack. The Heavy Duty Hoop 
meets APBP guidelines for u-lock compatibility and two points of support for 
the bike.

HOOP RACK HEAVY DUTY
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HOOP RACK HEAVY DUTY

FINISH OPTIONS MOUNT OPTIONS

Galvanized SurfaceStainless PVC Dip In-Ground

Optional Lean Bar

Rail

YOUR LOGO HERE
Customize the Heavy Duty Hoop 
Rack and brand your bike parking

Thermoplastic

Powder Coat

Black Light Gray
RAL 7042

Deep Red
RAL 3003

Yellow
RAL 1023

White

Blue
RAL 5005

Sky Blue
RAL 5015

Hunter Green
RAL 6005

CNH Bright Yellow Orange
RAL 2004

Light Green
RAL 6018

Green
RAL 6016

Sepia Brown
RAL 8014

Bronze Silver
9007

Dark Purple Flat Black Wine Red
RAL 3005

Beige
RAL 1001

Iron Gray
7011

Black Green Red GrayBlue Brown
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35”

22.5”

6"

2.375"

CAPACITY 2 Bikes

MATERIALS 2” schedule 40 pipe (2.375” OD)

FINISHES Galvanized
An after fabrication hot dipped galvanized finish is our 
standard option. 

Powder Coat
Our powder coat finish assures a high level of adhesion and 
durability by following these steps:
1. Sandblast
2. Epoxy primer electrostatically applied
3. Final thick TGIC polyester powder coat

Thermoplastic
In addition to an increased thickness (8-10mils), the 
thermoplastic finish covers a galvanized layer and offers 
superior impact resistance over powder coating.

PVC Dip (plastisol)
Other colors available by special order (minimum orders 
apply)

Stainless
Stainless Steel: 304 grade stainless steel material finished in 
either a high polished shine or a satin finish.

MOUNT 
OPTIONS

In-ground
In ground mount is embedded into concrete base.  Specify 
in ground mount  for this option.

Surface
Foot Mount has two 2.5”x6”x.25” feet with two anchors per 
foot.  Specify foot mount for this option.

Rail
Rail Mounted Racks are bolted to two parallel rails which 
can be left freestanding or anchored to the ground.  Rails 
are heavy duty 3”x1.4”x3/16” thick galvanized mounting rails.  
Specify rail mount for this option.

OPTIONAL 
LEAN BAR

Add Lean Bar
Rail

HOOP RACK HEAVY DUTY

Submittal Sheet

12”

36”

10”

18”

24”

IN-GROUND MOUNT SURFACE MOUNT
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HOOP RACK HEAVY DUTY

Setbacks

36"

36"

42"

59"

WALL

WALL

STREET

STR
EET



RECOMMENDED BASE MATERIAL

Solid concrete is the best base material for installation. To ensure 
the proper anchors are shipped with your rack, ask your Dero Rack 
representative which anchor is appropriate for your application. 
Be sure nothing is underneath the base material that could be 
damaged by drilling.

www.dero.com     |     1-888-337-6729

© 2018 Dero

Place the rack in the desired location.  Use a 
marker or pencil to outline the holes of the flange 
onto the base material.

Place rack (and washers to level rack if necessary) 
over holes.

Thread nuts onto anchors, leaving approximately 
1/4” of the anchor protruding, and tap into 
surface. Tighten nuts down to secure rack.

Drill 3/8” diameter holes 3” deep into surface.  
Make sure the holes are at least 3” away from 
any cracks in the base material.

1

3 4

2

TOOLS NEEDED

Tape Measure
Marker or Pencil
Masonry Drill Bit
Drill (Hammer drill recommended)
Hammer
Wrench 9/16”
Level

HOOP RACK HEAVY DUTY

Installation Instructions
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	C. Service Factor: 1.15.
	D. Multispeed Motors: Variable torque.
	1. For motors with 2:1 speed ratio, consequent pole, single winding.
	2. For motors with other than 2:1 speed ratio, separate winding for each speed.

	E. Multispeed Motors: Separate winding for each speed.
	F. Rotor: Random-wound, squirrel cage.
	G. Bearings: Regreasable, shielded, antifriction ball bearings suitable for radial and thrust loading.
	H. Temperature Rise: Match insulation rating.
	I. Insulation: Class F.
	J. Code Letter Designation:
	1. Motors 15 HP and Larger: NEMA starting Code F or Code G.
	2. Motors Smaller than 15 HP: Manufacturer's standard starting characteristic.

	K. Enclosure Material: Cast iron for motor frame sizes 324T and larger; rolled steel for motor frame sizes smaller than 324T.

	2.4 POLYPHASE MOTORS WITH ADDITIONAL REQUIREMENTS:
	A. Motors Used with Reduced-Voltage and Multispeed Controllers: Match wiring connection requirements for controller with required motor leads. Provide terminals in motor terminal box, suited to control method.
	B. Motors Used with Variable Frequency Controllers: Ratings, characteristics, and features coordinated with and approved by controller manufacturer.
	1. Windings: Copper magnet wire with moisture-resistant insulation varnish, designed and tested to resist transient spikes, high frequencies, and short time rise pulses produced by pulse-width modulated inverters.
	2. Energy- and Premium-Efficient Motors: Class B temperature rise; Class F insulation.
	3. Inverter-Duty Motors: Class F temperature rise; Class H insulation.
	4. Thermal Protection: Comply with NEMA MG 1 requirements for thermally protected motors.

	C. Severe-Duty Motors: Comply with IEEE 841, with 1.15 minimum service factor.

	2.5 SINGLE-PHASE MOTORS:
	A. Motors larger than 1/20 hp shall be one of the following, to suit starting torque and requirements of specific motor application:
	1. Permanent-split capacitor.
	2. Split phase.
	3. Capacitor start, inductor run.
	4. Capacitor start, capacitor run.

	B. Multispeed Motors: Variable-torque, permanent-split-capacitor type.
	C. Bearings: Prelubricated, antifriction ball bearings or sleeve bearings suitable for radial and thrust loading.
	D. Motors 1/20 HP and Smaller: Shaded-pole type.
	E. Thermal Protection: Internal protection to automatically open power supply circuit to motor when winding temperature exceeds a safe value calibrated to temperature rating of motor insulation. Thermal-protection device shall automatically reset when...


	PART 3 -  EXECUTION (Not Applicable)

	23 05 19 - Meters and Gages for HVAC 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. Bimetallic-actuated thermometers.
	2. Liquid-in-glass thermometers.
	3. Thermowells.
	4. Dial-type pressure gages.
	5. Gage attachments.
	6. Test plugs.
	7. Test-plug kits.
	8. Flowmeters.


	1.3 ACTION SUBMITTALS:
	A. Product Data: For each type of product.
	B. Shop Drawings:
	1. Include diagrams for power, signal, and control wiring.


	1.4 INFORMATIONAL SUBMITTALS:
	A. Product Certificates: For each type of meter and gage.

	1.5 CLOSEOUT SUBMITTALS:
	A. Operation and Maintenance Data: For meters and gages to include in operation and maintenance manuals.


	PART 2 -  PRODUCTS
	2.1 BIMETALLIC-ACTUATED THERMOMETERS:
	A. Manufacturers: Subject to compliance with requirements, provide products by one of the following:
	1. Trerice, H. O. Co.
	2. WATTS.
	3. Weiss Instruments, Inc.

	B. Standard: ASME B40.200.
	C. Case: Liquid-filled and sealed type(s); stainless steel with 5-inch nominal diameter.
	D. Dial: Nonreflective aluminum with permanently etched scale markings and scales in deg. F.
	E. Connector Type(s): Union joint, adjustable angle, with unified-inch screw threads.
	F. Connector Size: 1/2-inch, with ASME B1.1 screw threads.
	G. Stem: 0.25 or 0.375-inch in diameter; stainless steel.
	H. Window: Plain glass.
	I. Ring: Stainless steel.
	J. Element: Bimetal coil.
	K. Pointer: Dark-colored metal.
	L. Accuracy: Plus or minus 1 percent of scale range.

	2.2 LIQUID-IN-GLASS THERMOMETERS:
	A. Metal-Case, Compact-Style, Liquid-in-Glass Thermometers:
	1. Manufacturers: Subject to compliance with requirements, provide products by the following:
	a. Trerice, H. O. Co.
	b. Weiss Instruments, Inc.
	c. Weksler Instruments.

	2. Standard: ASME B40.200.
	3. Case:  Cast aluminum; 6-inch nominal size.
	4. Tube: Glass with magnifying lens and blue or red organic liquid.
	5. Tube Background: Nonreflective aluminum with permanently etched scale markings graduated in deg. F.
	6. Window: Glass or plastic.
	7. Stem: Aluminum or brass and of length to suit installation.
	a. Design for Air-Duct Installation: With ventilated shroud.
	b. Design for Thermowell Installation: Bare stem.

	8. Connector: ¾-inch, with ASME B1.1 screw threads.
	9. Accuracy: Plus or minus 1 percent of scale range or one scale division, to a maximum of 1.5 percent of scale range.

	B. Plastic-Case, Compact-Style, Liquid-in-Glass Thermometers:
	1. Manufacturers: Subject to compliance with requirements, provide products by one of the following:
	a. WATTS.
	b. Weiss Instruments, Inc.
	c. Weksler Glass Thermometer Corp.

	2. Standard: ASME B40.200.
	3. Case:  Plastic; 6-inch nominal size.
	4. Tube: Glass with magnifying lens and blue or red organic liquid.
	5. Tube Background: Nonreflective with permanently etched scale markings graduated in deg. F.
	6. Window: Glass or plastic.
	7. Stem: Aluminum or brass and of length to suit installation.
	a. Design for Air-Duct Installation: With ventilated shroud.
	b. Design for Thermowell Installation: Bare stem.

	8. Connector: ¾-inch, with ASME B1.1 screw threads.
	9. Accuracy: Plus or minus 1 percent of scale range or one scale division, to a maximum of 1.5 percent of scale range.


	2.3 THERMOWELLS:
	A. Thermowells:
	1. Standard: ASME B40.200.
	2. Description: Pressure-tight, socket-type fitting made for insertion in piping tee fitting.
	3. Material for Use with Copper Tubing:  CNR or CUNI.
	4. Material for Use with Steel Piping:  CRES.
	5. Type: Stepped shank unless straight or tapered shank is indicated.
	6. External Threads: NPS 1/2, NPS 3/4, or NPS 1, ASME B1.20.1 pipe threads.
	7. Internal Threads: 1/2, 3/4, and 1-inch, with ASME B1.1 screw threads.
	8. Bore: Diameter required to match thermometer bulb or stem.
	9. Insertion Length: Length required to match thermometer bulb or stem.
	10. Lagging Extension: Include on thermowells for insulated piping and tubing.
	11. Bushings: For converting size of thermowell's internal screw thread to size of thermometer connection.


	2.4 DIAL-TYPE PRESSURE GAGES:
	A. Direct-Mounted, Metal-Case, Dial-Type Pressure Gages:
	1. Manufacturers: Subject to compliance with requirements, provide products by one of the following:
	a. Ashcroft Inc.
	b. Ernst Flow Industries.
	c. Trerice, H. O. Co.
	d. Weiss Instruments, Inc.
	e. Weksler Glass Thermometer Corp.

	2. Standard: ASME B40.100.
	3. Case:  Sealed type(s); cast aluminum or drawn steel; 6-inch nominal diameter.
	4. Pressure-Element Assembly: Bourdon tube unless otherwise indicated.
	5. Pressure Connection: Brass, with NPS 1/4, ASME B1.20.1 pipe threads and bottom-outlet type unless back-outlet type is indicated.
	6. Movement: Mechanical, with link to pressure element and connection to pointer.
	7. Dial: Nonreflective aluminum with permanently etched scale markings graduated in psi.
	8. Pointer: Dark-colored metal.
	9. Window:  Glass.
	10. Ring:  Metal.
	11. Accuracy:  Grade B, plus or minus 2 percent of middle half of scale range.

	B. Direct-Mounted, Plastic-Case, Dial-Type Pressure Gages:
	1. Manufacturers: Subject to compliance with requirements, provide products by one of the following:
	a. Ashcroft Inc.
	b. Trerice, H. O. Co.
	c. Weiss Instruments, Inc.
	d. Weksler Glass Thermometer Corp.

	2. Standard: ASME B40.100.
	3. Case:  Sealed type; plastic; 6-inch nominal diameter.
	4. Pressure-Element Assembly: Bourdon tube unless otherwise indicated.
	5. Pressure Connection: Brass, with NPS 1/4, ASME B1.20.1 pipe threads and bottom-outlet type unless back-outlet type is indicated.
	6. Movement: Mechanical, with link to pressure element and connection to pointer.
	7. Dial: Nonreflective aluminum with permanently etched scale markings graduated in psi.
	8. Pointer: Dark-colored metal.
	9. Window:  Glass or plastic.
	10. Accuracy:  Grade B, plus or minus 2 percent of middle half of scale range.


	2.5 GAGE ATTACHMENTS:
	A. Snubbers: ASME B40.100, brass; with NPS 1/4 or NPS 1/2, ASME B1.20.1 pipe threads and porous-metal-type surge-dampening device. Include extension for use on insulated piping.
	B. Siphons: Loop-shaped section of brass pipe with NPS 1/4 or NPS 1/2 pipe threads.
	C. Valves:  Brass ball, with NPS 1/4 or NPS 1/2, ASME B1.20.1 pipe threads.

	2.6 TEST PLUGS:
	A. Manufacturers: Subject to compliance with requirements, provide products by one of the following:
	1. Trerice, H. O. Co.
	2. Weiss Instruments, Inc.
	3. Weksler Glass Thermometer Corp.

	B. Description: Test-station fitting made for insertion in piping tee fitting.
	C. Body: Brass or stainless steel with core inserts and gasketed and threaded cap. Include extended stem on units to be installed in insulated piping.
	D. Thread Size:  NPS 1/4 or NPS 1/2, ASME B1.20.1 pipe thread.
	E. Minimum Pressure and Temperature Rating:  500 psig at 200 deg. F.
	F. Core Inserts:  EPDM self-sealing rubber.

	2.7 TEST-PLUG KITS:
	A. Manufacturers: Subject to compliance with requirements, provide products by one of the following:
	1. Trerice, H. O. Co.
	2. WATTS.
	3. Weiss Instruments, Inc.

	B. Furnish one test-plug kit(s) containing one thermometer(s), one pressure gage and adapter, and carrying case. Thermometer sensing elements, pressure gage, and adapter probes shall be of diameter to fit test plugs and of length to project into piping.
	C. Low-Range Thermometer: Small, bimetallic insertion type with 1- to 2-inch- diameter dial and tapered-end sensing element. Dial range shall be at least 25 to 125 deg. F.
	D. High-Range Thermometer: Small, bimetallic insertion type with 1- to 2-inch- diameter dial and tapered-end sensing element. Dial range shall be at least 0 to 220 deg. F.
	E. Pressure Gage: Small, Bourdon-tube insertion type with 2- to 3-inch- diameter dial and probe. Dial range shall be at least 0 to 200 psig.
	F. Carrying Case: Metal or plastic, with formed instrument padding.

	2.8 FLOWMETERS:
	A. Turbine Flowmeters:
	1. Manufacturers: Subject to compliance with requirements, provide products by one of the following:
	a. ERDCO Engineering Corp.
	b. Hoffer Flow Controls, Inc.
	c. ONICON Incorporated.

	2. Description: Flowmeter with sensor and indicator.
	3. Flow Range: Sensor and indicator shall cover operating range of equipment or system served.
	4. Sensor: Impeller turbine; for inserting in pipe fitting or for installing in piping and measuring flow directly in gallons per minute.
	a. Design: Device or pipe fitting with inline turbine and integral direct-reading scale for water.
	b. Construction: Bronze or stainless-steel body, with plastic turbine or impeller.
	c. Minimum Pressure Rating:  150 psig.
	d. Minimum Temperature Rating:  180 deg. F.

	5. Indicator: Hand-held meter; either an integral part of sensor or a separate meter.
	6. Accuracy: Plus or minus 1-1/2 percent.
	7. Display: Shows rate of flow.
	8. Operating Instructions: Include complete instructions with each flowmeter.



	PART 3 -  EXECUTION
	3.1 INSTALLATION:
	A. Install thermowells with socket extending a minimum of 2-inches into fluid and in vertical position in piping tees.
	B. Install thermowells of sizes required to match thermometer connectors. Include bushings if required to match sizes.
	C. Install thermowells with extension on insulated piping.
	D. Fill thermowells with heat-transfer medium.
	E. Install direct-mounted thermometers in thermowells and adjust vertical and tilted positions.
	F. Install remote-mounted thermometer bulbs in thermowells and install cases on panels; connect cases with tubing and support tubing to prevent kinks. Use minimum tubing length.
	G. Install direct-mounted pressure gages in piping tees with pressure gage located on pipe at the most readable position.
	H. Install remote-mounted pressure gages on panel.
	I. Install valve and snubber in piping for each pressure gage for fluids (except steam).
	J. Install valve and syphon fitting in piping for each pressure gage for steam.
	K. Install test plugs in piping tees.
	L. Install flow indicators in piping systems in accessible positions for easy viewing.
	M. Assemble and install connections, tubing, and accessories between flow-measuring elements and flowmeters according to manufacturer's written instructions.
	N. Install flowmeter elements in accessible positions in piping systems.
	O. Install differential-pressure-type flowmeter elements, with at least minimum straight lengths of pipe, upstream and downstream from element according to manufacturer's written instructions.
	P. Install permanent indicators on walls or brackets in accessible and readable positions.
	Q. Install connection fittings in accessible locations for attachment to portable indicators.
	R. Install thermometers in the following locations:
	1. Inlet and outlet of each hydronic boiler.
	2. Additional locations shown on contract drawings.

	S. Install pressure gages in the following locations:
	1. Inlet and outlet of each hydronic boiler.
	2. Suction and discharge of each pump.
	3. Additional locations shown on contract drawings.


	3.2 CONNECTIONS:
	A. Install meters and gages adjacent to machines and equipment to allow space for service and maintenance of meters, gages, machines, and equipment.
	B. Connect flowmeter-system elements to meters.
	C. Connect flowmeter transmitters to meters.

	3.3 ADJUSTING:
	A. After installation, calibrate meters according to manufacturer's written instructions.
	B. Adjust faces of meters and gages to proper angle for best visibility.

	3.4 THERMOMETER SCALE-RANGE SCHEDULE:
	A. Scale Range for Heating, Hot-Water Piping:  30 to 240 deg. F.

	3.5 PRESSURE-GAGE SCALE-RANGE SCHEDULE:
	A. Scale Range for Heating, Hot-Water Piping:  0 to 100 psi.



	23 05 23 - General-Duty Valves for HVAC 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.
	B. Related Specifications:
	Section 23 05 53 – IDENTIFICATIONFOR HVAC PIPING AND EQUIPMENT

	1.2 SUMMARY:
	A. Section Includes:
	1. Angle valves.
	2. Globe valves.
	3. Ball valves.
	4. Butterfly valves.
	5. Check valves.
	6. Gate valves.


	1.3 DEFINITIONS:
	A. CWP: Cold working pressure.
	B. EPDM: Ethylene propylene copolymer rubber.
	C. NBR:  Acrylonitrile-butadiene, Buna-N, or nitrile rubber.
	D. SWP:  Steam working pressure.
	E. NRS:  Non-rising stem.
	F. OS&Y: Outside screw and yoke.
	G. RS:  Rising stem.

	1.4 ACTION SUBMITTALS:
	A. Product Data: For each type of valve.

	1.5 DELIVERY, STORAGE, AND HANDLING:
	A. Prepare valves for shipping as follows:
	1. Protect internal parts against rust and corrosion.
	2. Protect threads, flange faces, grooves, and weld ends.
	3. Set angle and globe valves closed to prevent rattling.
	4. Set ball valves open to minimize exposure of functional surfaces.
	5. Set butterfly valves closed or slightly open.
	6. Block check valves in either closed or open position.
	7. Set gate valves closed to prevent rattling.
	8. Set plug valves open to minimize exposure of functional surfaces.

	B. Use the following precautions during storage:
	1. Maintain valve end protection.
	2. Store valves indoors and maintain at higher-than-ambient dew point temperature. If outdoor storage is necessary, store valves off the ground in watertight enclosures.

	C. Use sling to handle large valves; rig sling to avoid damage to exposed parts. Do not use handwheels, operating handles or stems as lifting or rigging points.


	PART 2 -  PRODUCTS
	2.1 GENERAL REQUIREMENTS FOR VALVES:
	A. Source Limitations for Valves: Obtain each type of valve from single source from single manufacturer.
	B. Refer to HVAC valve schedule articles for applications of valves.
	C. Valve Pressure and Temperature Ratings:  Not less than indicated and as required for system pressures and temperatures.
	D. Valve Sizes:  Same as upstream piping unless otherwise indicated.
	E. Valve Actuator Types:
	1. Gear Actuator:  For quarter-turn valves NPS 8 and larger.
	2. Handwheel:  For valves other than quarter-turn types.
	3. Handlever:  For quarter-turn valves.
	4. Chainwheel:  Device for attachment to valve handwheel, stem, or other actuator; of size and with chain for mounting height, as indicated in the "Valve Installation" Article.

	F. Valves in Insulated Piping:  With 2-inch stem extensions and the following features:
	1. Ball Valves:  With extended operating handle of non-thermal-conductive material, and protective sleeve that allows operation of valve without breaking the vapor seal or disturbing insulation.
	2. Butterfly Valves:  With extended neck.

	G. Valve-End Connections:
	1. Flanged:  With flanges according to ASME B16.1 for iron valves.
	2. Grooved:  With grooves according to AWWA C606.
	3. Solder Joint:  With sockets according to ASME B16.18.
	4. Threaded:  With threads according to ASME B1.20.1.
	5. Valve Bypass and Drain Connections:  MSS SP-45.


	2.2 BRONZE ANGLE VALVES:
	A. Bronze Angle Valves, Class 150:
	1. Manufacturers: Subject to compliance with requirements, provide products by one of the following:
	a. American Valve, Inc.
	b. Apollo Valves.
	c. Stockham; Crane Energy Flow Solutions.
	d. Or Equal.

	2. Description:
	a. Standard: MSS SP-80, Type 1.
	b. CWP Rating: 300 psig.
	c. Body Material: ASTM B 62, bronze with integral seat and union-ring bonnet.
	d. Ends: Threaded.
	e. Stem and Disc:  Bronze.
	f. Packing: Asbestos free.
	g. Handwheel: Malleable iron.



	2.3 BRONZE BALL VALVES:
	A. Bronze Ball Valves, Two-Piece with Full Port and Stainless-Steel Trim:
	1. Manufacturers: Subject to compliance with requirements, provide products by one of the following:
	a. American Valve, Inc.
	b. Crane Co.; Crane Valve Group; Stockham Division.
	c. Hammond Valve.
	d. Milwaukee Valve Company.

	2. Description:
	a. Standard: MSS SP-110.
	b. SWP Rating: 150 psig.
	c. CWP Rating: 600 psig.
	d. Body Design: Two piece.
	e. Body Material: Bronze.
	f. Ends: Threaded.
	g. Seats: PTFE.
	h. Stem: Stainless steel.
	i. Ball: Stainless steel, vented.
	j. Port: Full.



	2.4 IRON, SINGLE-FLANGE BUTTERFLY VALVES:
	A. Iron, Single-Flange Butterfly Valves with Ductile-Iron Disc:
	1. Manufacturers: Subject to compliance with requirements, provide products by one of the following:
	a. American Valve, Inc.
	b. Crane Co.; Crane Valve Group; Stockham Division.
	c. Hammond Valve.
	d. Milwaukee Valve Company.

	2. Description:
	a. Standard: MSS SP-67, Type I.
	b. CWP Rating:  150 psig.
	c. Body Design: Lug type; suitable for bidirectional dead-end service at rated pressure without use of downstream flange.
	d. Body Material: ASTM A 126, cast iron or ASTM A 536, ductile iron.
	e. Seat:  EPDM.
	f. Stem: One- or two-piece stainless steel.
	g. Disc: Nickel-plated or -coated ductile iron.



	2.5 DUCTILE-IRON, GROOVED-END BUTTERFLY VALVES:
	A. Iron, Grooved-End Butterfly Valves, 175 CWP:
	1. Manufacturers: Subject to compliance with requirements, provide products by one of the following:
	a. Apollo-Shurjont Piping Products USA Inc.
	b. Grinnell Mechanical Products.
	c. Kennedy Valve Company; a division of McWane, Inc.
	d. Tyco Fire Products LP.
	e. Victaulic Company.

	2. Description:
	a. Standard: MSS SP-67, Type I.
	b. CWP Rating: 175 psig.
	c. Body Material: Coated, ductile iron.
	d. Stem: Two-piece stainless steel.
	e. Disc: Coated, ductile iron.
	f. Seal: EPDM.



	2.6 BRONZE LIFT CHECK VALVES:
	A. Bronze Lift Check Valves with Bronze Disc, Class 125:
	1. Manufacturers: Subject to compliance with requirements, provide products by one of the following:
	a. Crane Co.; Crane Valve Group; Crane Valves.
	b. Crane Co.; Crane Valve Group; Jenkins Valves.
	c. Crane Co.; Crane Valve Group; Stockham Division.

	2. Description:
	a. Standard: MSS SP-80, Type 1.
	b. CWP Rating: 200 psig.
	c. Body Design: Vertical flow.
	d. Body Material: ASTM B 61 or ASTM B 62, bronze.
	e. Ends: Threaded.
	f. Disc: Bronze.



	2.7 BRONZE SWING CHECK VALVES:
	A. Bronze Swing Check Valves with Bronze Disc, Class 150:
	1. Manufacturers: Subject to compliance with requirements, provide products by one of the following:
	a. American Valve, Inc.
	b. Crane Co.; Crane Valve Group; Stockham Division.
	c. Hammond Valve.
	d. Milwaukee Valve Company.
	e. Watts Regulator Co.; a division of Watts Water Technologies, Inc.

	2. Description:
	a. Standard: MSS SP-80, Type 3.
	b. CWP Rating: 300 psig.
	c. Body Design: Horizontal flow.
	d. Body Material: ASTM B 62, bronze.
	e. Ends: Threaded.
	f. Disc: Bronze.



	2.8 IRON SWING CHECK VALVES:
	A. Iron Swing Check Valves with Metal Seats, Class 125:
	1. Manufacturers: Subject to compliance with requirements, provide products by one of the following:
	a. Crane; Crane Energy Flow Solutions.
	b. Jenkins Valves; Crane Energy Flow Solutions.
	c. Milwaukee Valve Company.
	d. NIBCO INC.

	2. Description:
	a. Standard: MSS SP-71, Type I.
	b. NPS 2-1/2 to NPS 12, CWP Rating: 200 psig.
	c. NPS 14 to NPS 24, CWP Rating: 150 psig.
	d. Body Design: Clear or full waterway.
	e. Body Material: ASTM A 126, gray iron with bolted bonnet.
	f. Ends: Flanged.
	g. Trim: Bronze.
	h. Gasket: Asbestos free.



	2.9 IRON, GROOVED-END SWING CHECK VALVES:
	A. Iron, Grooved-End Swing Check Valves, 300 CWP:
	1. Manufacturers: Subject to compliance with requirements, provide products by one of the following:
	a. Apollo-Shurjoint Piping Products USA Inc.
	b. Emerson Commercial & Residential Solutions; Emerson Electric Co.
	c. Grinnell Mechanical Products.
	d. Victaulic Company.

	2. Description:
	a. CWP Rating: 300 psig.
	b. Body Material: ASTM A 536, ductile iron.
	c. Seal: EPDM.
	d. Disc: Spring operated, ductile iron or stainless steel.
	e. Handwheel: Malleable iron.



	2.10 IRON GLOBE VALVES
	A. Iron Globe Valves, Class 125:
	1. Manufacturers: Subject to compliance with requirements, provide products by one of the following:
	a. Crane; Crane Energy Flow Solutions.
	b. Milwaukee Valve Company.
	c. NIBCO INC.

	2. Description:
	a. Standard: MSS SP-85, Type I.
	b. CWP Rating: 200 psig (1380 kPa).
	c. Body Material: ASTM A 126, gray iron with bolted bonnet.
	d. Ends: Flanged.
	e. Trim: Bronze.
	f. Packing and Gasket: Asbestos free.
	g. Operator: Handwheel or chainwheel.



	2.11 BRONZE GATE VALVES:
	A. Bronze Gate Valves, RS, Class 150:
	1. Manufacturers: Subject to compliance with requirements, provide products by one of the following:
	a. Hammond Valve.
	b. Kitz Corporation.
	c. Milwaukee Valve Company.
	d. Watts Regulator Co.; a division of Watts Water Technologies, Inc.

	2. Description:
	a. Standard: MSS SP-80, Type 2.
	b. CWP Rating: 300 psig.
	c. Body Material: ASTM B 62, bronze with integral seat and union-ring bonnet.
	d. Ends: Threaded.
	e. Stem: Bronze.
	f. Disc: Solid wedge; bronze.
	g. Packing: Asbestos free.
	h. Handwheel: Malleable iron.




	PART 3 -  EXECUTION
	3.1 EXAMINATION:
	A. Examine valve interior for cleanliness, freedom from foreign matter, and corrosion. Remove special packing materials, such as blocks, used to prevent disc movement during shipping and handling.
	B. Operate valves in positions from fully open to fully closed. Examine guides and seats made accessible by such operations.
	C. Examine threads on valve and mating pipe for form and cleanliness.
	D. Examine mating flange faces for conditions that might cause leakage. Check bolting for proper size, length, and material. Verify that gasket is of proper size, that its material composition is suitable for service, and that it is free from defects ...
	E. Do not attempt to repair defective valves; replace with new valves.

	3.2 VALVE INSTALLATION:
	A. Install valves with unions or flanges at each piece of equipment arranged to allow service, maintenance, and equipment removal without system shutdown.
	B. Locate valves for easy access and provide separate support where necessary.
	C. Install valves in horizontal piping with stem at or above center of pipe.
	D. Install valves in position to allow full stem movement.
	E. Install chainwheels on operators for globe valves NPS 4 and larger and more than 96 inches above floor. Extend chains to 60 inches above finished floor.
	F. Install check valves for proper direction of flow and as follows:
	1. Swing Check Valves: In horizontal position with hinge pin level.
	2. Lift Check Valves: With stem, upright and plumb.

	G. Install valve tags. Comply with requirements in Section 23 05 53 IDENTIFICATION FOR HVAC PIPING AND EQUIPMENT for valve tags and schedules.

	3.3 ADJUSTING:
	A. Adjust or replace valve packing after piping systems have been tested and put into service but before final adjusting and balancing. Replace valves if persistent leaking occurs.

	3.4 GENERAL REQUIREMENTS FOR VALVE APPLICATIONS:
	A. If valve applications are not indicated, use the following:
	1. Shutoff Service: Ball, butterfly valves.
	2. Butterfly Valve Dead-End Service: Single-flange (lug) type.
	3. Throttling Service except Steam:  Globe valves.
	4. Pump-Discharge Check Valves:
	a. NPS 2 and Smaller: Bronze swing check valves with bronze or nonmetallic disc.
	b. NPS 2-1/2 and Larger: Iron swing check valves with lever and weight or with spring or iron, center-guided, metal-seat check valves.


	B. If valves with specified CWP ratings are unavailable, the same types of valves with higher CWP ratings may be substituted.
	C. Select valves, except wafer types, with the following end connections:
	1. For Copper Tubing, NPS 2 and Smaller: Threaded ends except where solder-joint valve-end option is indicated in valve schedules.
	2. For Steel Piping, NPS 2-1/2 to NPS 4: Flanged ends except where threaded valve-end option is indicated in valve schedule.
	3. For steel Piping, NPS 5 and Larger: Flange ends.
	4. For Grooved-End Steep Piping: Valve ends may be grooved.


	3.5 HEATING-WATER VALVE SCHEDULE:
	A. Pipe NPS 2 and Smaller:
	1. Bronze Valves: May be provided with solder-joint ends instead of threaded ends.
	2. Ball Valves: Two piece, full port, bronze with stainless-steel trim.
	3. Bronze Swing Check Valves: Class 125, bronze disc.
	4. Bronze Gate Valves: Class 150, NRS.
	5. Bronze Globe Valves: Class 150, bronze disc.

	B. Pipe NPS 2-1/2 and Larger:
	1. Iron, Single-Flange Butterfly Valves: Ductile-iron disc, 200 CWP, and EPDM seat.
	2. Iron, Grooved-End Butterfly Valves: 175 CWP.
	3. Iron, Grooved-End Check Valves, 300 CWP.
	4. Iron Swing Check Valves with metal seas, Class 125.
	5. Iron Globe Valves: Class 125.




	23 05 29 - Hangers and Supports for HVAC Piping and Equipment
	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS:
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.
	B. Related Sections:
	Section 05 50 00 – MISCELLANEOUS METALS
	Section 23 05 48 – VIBRATION AND SEISMIC CONTROLS FOR HVAC
	Section 23 21 13 – HYDRONIC PIPING
	Section 23 31 13 – METAL DUCTS


	1.2 SUMMARY:
	A. Section Includes:
	1. Metal pipe hangers and supports.
	2. Trapeze pipe hangers.
	3. Fiberglass pipe hangers.
	4. Metal framing systems.
	5. Thermal-hanger shield inserts.
	6. Fastener systems.
	7. Pipe stands.
	8. Equipment supports.


	1.3 DEFINITIONS:
	A. MSS: Manufacturers Standardization Society of The Valve and Fittings Industry Inc.

	1.4 PERFORMANCE REQUIREMENTS:
	A. Delegated Design: Design trapeze pipe hangers and equipment supports, including comprehensive engineering analysis by a qualified professional engineer, using performance requirements and design criteria indicated.
	B. Structural Performance: Hangers and supports for HVAC piping and equipment shall withstand the effects of gravity loads and stresses within limits and under conditions indicated according to ASCE/SEI 7.
	1. Design supports for multiple pipes, including pipe stands, capable of supporting combined weight of supported systems, system contents, and test water.
	2. Design equipment supports capable of supporting combined operating weight of supported equipment and connected systems and components.
	3. Design seismic-restraint hangers and supports for piping and equipment.


	1.5 ACTION SUBMITTALS:
	A. Product Data: For each type of product indicated.
	B. Shop Drawings: Signed and sealed by a qualified professional engineer. Show fabrication and installation details and include calculations for the following; include Product Data for components:
	1. Trapeze pipe hangers.
	2. Metal framing systems.
	3. Pipe stands.
	4. Equipment supports.

	C. Delegated-Design Submittal: For trapeze hangers indicated to comply with performance requirements and design criteria, including analysis data signed and sealed by the qualified professional engineer responsible for their preparation.
	1. Detail fabrication and assembly of trapeze hangers.
	2. Design Calculations: Calculate requirements for designing trapeze hangers.


	1.6 INFORMATIONAL SUBMITTALS:
	A. Welding certificates.

	1.7 QUALITY ASSURANCE:
	A. Structural Steel Welding Qualifications: Qualify procedures and personnel according to AWS D1.1/D1.1M, "Structural Welding Code - Steel."
	B. Pipe Welding Qualifications: Qualify procedures and operators according to ASME Boiler and Pressure Vessel Code.


	PART 2 -  PRODUCTS
	2.1 METAL PIPE HANGERS AND SUPPORTS:
	A. Carbon-Steel Pipe Hangers and Supports:
	1. Description: MSS SP-58, Types 1 through 58, factory-fabricated components.
	2. Galvanized Metallic Coatings: Pregalvanized or hot dipped.
	3. Nonmetallic Coatings: Plastic coating, jacket, or liner.
	4. Padded Hangers: Hanger with fiberglass or other pipe insulation pad or cushion to support bearing surface of piping.
	5. Hanger Rods: Continuous-thread rod, nuts, and washer made of carbon steel.

	B. Copper Pipe Hangers:
	1. Description: MSS SP-58, Types 1 through 58, copper-coated-steel, factory-fabricated components.
	2. Hanger Rods: Continuous-thread rod, nuts, and washer made of copper-coated steel.


	2.2 TRAPEZE PIPE HANGERS:
	A. Description: MSS SP-69, Type 59, shop- or field-fabricated pipe-support assembly made from structural carbon-steel shapes with MSS SP-58 carbon-steel hanger rods, nuts, saddles, and U-bolts.

	2.3 METAL FRAMING SYSTEMS:
	A. MFMA Manufacturer Metal Framing Systems:
	1. Manufacturers: Subject to compliance with requirements, provide products by one of the following:
	a. B-line, an Eaton business.
	b. Flex-Strut Inc.
	c. MIRO Industries.
	d. Thomas & Betts Corporation; A Member of the ABB Group.
	e. Unistrut; Part of Atkore International.

	2. Description: Shop- or field-fabricated pipe-support assembly for supporting multiple parallel pipes.
	3. Standard: MFMA-4.
	4. Channels: Continuous slotted steel channel with inturned lips.
	5. Channel Nuts: Formed or stamped steel nuts or other devices designed to fit into channel slot and, when tightened, prevent slipping along channel.
	6. Hanger Rods: Continuous-thread rod, nuts, and washer made of carbon steel.
	7. Metallic Coating:  Hot-dipped galvanized.

	B. Non-MFMA Manufacturer Metal Framing Systems:
	1. Manufacturers: Subject to compliance with requirements, provide products by one of the following:
	a. Carpenter & Paterson, Inc.
	b. Empire Industries, Inc.
	c. ERICO International Corporation.
	d. Gripple Inc.

	2. Description: Shop- or field-fabricated pipe-support assembly made of steel channels, accessories, fittings, and other components for supporting multiple parallel pipes.
	3. Standard: Comply with MFMA-4.
	4. Channels: Continuous slotted steel channel with inturned lips.
	5. Channel Nuts: Formed or stamped steel nuts or other devices designed to fit into channel slot and, when tightened, prevent slipping along channel.
	6. Hanger Rods: Continuous-thread rod, nuts, and washer made of carbon steel.
	7. Coating:  Zinc.


	2.4 THERMAL-HANGER SHIELD INSERTS:
	A. Manufacturers: Subject to compliance with requirements, provide products by one of the following:
	1. Carpenter & Paterson, Inc.
	2. ERICO International Corporation.
	3. National Pipe Hanger Corporation.
	4. Pipe Shields Inc.
	5. Piping Technology & Products, Inc.

	B. Insulation-Insert Material for Hot Piping:  Water-repellent treated, ASTM C 533, Type I calcium silicate with 100-psig minimum compressive strength.
	C. For Trapeze or Clamped Systems: Insert and shield shall cover entire circumference of pipe.
	D. For Clevis or Band Hangers: Insert and shield shall cover lower 180 degrees of pipe.
	E. Insert Length: Extend 2 inches beyond sheet metal shield for piping operating below ambient air temperature.

	2.5 FASTENER SYSTEMS:
	A. Powder-Actuated Fasteners: Threaded-steel stud, for use in hardened portland cement concrete with pull-out, tension, and shear capacities appropriate for supported loads and building materials where used.
	B. Mechanical-Expansion Anchors: Insert-wedge-type, zinc-coated steel anchors, for use in hardened portland cement concrete; with pull-out, tension, and shear capacities appropriate for supported loads and building materials where used.

	2.6 PIPE STANDS:
	A. General Requirements for Pipe Stands: Shop- or field-fabricated assemblies made of manufactured corrosion-resistant components to support roof-mounted piping.
	B. Compact Pipe Stand: One-piece plastic unit with integral-rod roller, pipe clamps, or V-shaped cradle to support pipe, for roof installation without membrane penetration.
	C. Low-Type, Single-Pipe Stand: One-piece stainless-steel base unit with plastic roller, for roof installation without membrane penetration.
	D. High-Type, Single-Pipe Stand:
	1. Description: Assembly of base, vertical and horizontal members, and pipe support, for roof installation without membrane penetration.
	2. Base:  Stainless steel.
	3. Vertical Members: Two or more cadmium-plated-steel or stainless-steel, continuous-thread rods.
	4. Horizontal Member: Cadmium-plated-steel or stainless-steel rod with plastic or stainless-steel, roller-type pipe support.

	E. High-Type, Multiple-Pipe Stand:
	1. Description: Assembly of bases, vertical and horizontal members, and pipe supports, for roof installation without membrane penetration.
	2. Bases: One or more; plastic.
	3. Vertical Members: Two or more protective-coated-steel channels.
	4. Horizontal Member: Protective-coated-steel channel.
	5. Pipe Supports: Galvanized-steel, clevis-type pipe hangers.

	F. Curb-Mounted-Type Pipe Stands: Shop- or field-fabricated pipe supports made from structural-steel shapes, continuous-thread rods, and rollers, for mounting on permanent stationary roof curb.

	2.7 EQUIPMENT SUPPORTS:
	A. Description: Welded, shop- or field-fabricated equipment support made from structural carbon-steel shapes.

	2.8 MISCELLANEOUS MATERIALS:
	A. Structural Steel: ASTM A 36/A 36M, carbon-steel plates, shapes, and bars; black and galvanized.
	B. Grout: ASTM C 1107, factory-mixed and -packaged, dry, hydraulic-cement, nonshrink and nonmetallic grout; suitable for interior and exterior applications.
	1. Properties: Nonstaining, noncorrosive, and nongaseous.
	2. Design Mix: 5000-psi, 28-day compressive strength.



	PART 3 -  EXECUTION
	3.1 HANGER AND SUPPORT INSTALLATION:
	A. Metal Pipe-Hanger Installation: Comply with MSS SP-69 and MSS SP-89. Install hangers, supports, clamps, and attachments as required to properly support piping from the building structure.
	B. Metal Trapeze Pipe-Hanger Installation: Comply with MSS SP-69 and MSS SP-89. Arrange for grouping of parallel runs of horizontal piping, and support together on field-fabricated trapeze pipe hangers.
	1. Pipes of Various Sizes: Support together and space trapezes for smallest pipe size or install intermediate supports for smaller diameter pipes as specified for individual pipe hangers.
	2. Field fabricate from ASTM A 36/A 36M, carbon-steel shapes selected for loads being supported. Weld steel according to AWS D1.1/D1.1M.

	C. Metal Framing System Installation: Arrange for grouping of parallel runs of piping, and support together on field-assembled metal framing systems.
	D. Thermal-Hanger Shield Installation: Install in pipe hanger or shield for insulated piping.
	E. Fastener System Installation:
	1. Install powder-actuated fasteners for use in lightweight concrete or concrete slabs less than 4 inches thick in concrete after concrete is placed and completely cured. Use operators that are licensed by powder-actuated tool manufacturer. Install fa...
	2. Install mechanical-expansion anchors in concrete after concrete is placed and completely cured. Install fasteners according to manufacturer's written instructions.

	F. Pipe Stand Installation:
	1. Pipe Stand Types except Curb-Mounted Type: Assemble components and mount on smooth roof surface. Do not penetrate roof membrane.

	G. Install hangers and supports complete with necessary attachments, inserts, bolts, rods, nuts, washers, and other accessories.
	H. Equipment Support Installation: Fabricate from welded-structural-steel shapes.
	I. Install hangers and supports to allow controlled thermal and seismic movement of piping systems, to permit freedom of movement between pipe anchors, and to facilitate action of expansion joints, expansion loops, expansion bends, and similar units.
	J. Install lateral bracing with pipe hangers and supports to prevent swaying.
	K. Install building attachments within concrete slabs or attach to structural steel. Install additional attachments at concentrated loads, including valves, flanges, and strainers, NPS 2-1/2 and larger and at changes in direction of piping. Install co...
	L. Load Distribution: Install hangers and supports so that piping live and dead loads and stresses from movement will not be transmitted to connected equipment.
	M. Pipe Slopes: Install hangers and supports to provide indicated pipe slopes and to not exceed maximum pipe deflections allowed by ASME B31.9 for building services piping.
	N. Insulated Piping:
	1. Attach clamps and spacers to piping.
	a. Piping Operating above Ambient Air Temperature: Clamp may project through insulation.
	b. Piping Operating Below Ambient Air Temperature: Use thermal-hanger shield insert with clamp sized to match OD of insert.
	c. Do not exceed pipe stress limits allowed by ASME B31.9 for building services piping.

	2. Install MSS SP-58, Type 39, protection saddles if insulation without vapor barrier is indicated. Fill interior voids with insulation that matches adjoining insulation.
	a. Option: Thermal-hanger shield inserts may be used. Include steel weight-distribution plate for pipe NPS 4 and larger if pipe is installed on rollers.

	3. Install MSS SP-58, Type 40, protective shields on cold piping with vapor barrier. Shields shall span an arc of 180 degrees.
	a. Option: Thermal-hanger shield inserts may be used. Include steel weight-distribution plate for pipe NPS 4 and larger if pipe is installed on rollers.

	4. Shield Dimensions for Pipe: Not less than the following:
	a. NPS 1/4 to NPS 3-1/2: 12 inches long and 0.048-inch thick.
	b. NPS 4: 12 inches long and 0.06-inch thick.
	c. NPS 5 and NPS 6: 18 inches long and 0.06-inch thick.
	d. NPS 8 to NPS 14: 24 inches long and 0.075-inch thick.
	e. NPS 16 to NPS 24: 24 inches long and 0.105-inch thick.

	5. Pipes NPS 8 and Larger: Include wood or reinforced calcium-silicate-insulation inserts of length at least as long as protective shield.
	6. Thermal-Hanger Shields: Install with insulation same thickness as piping insulation.


	3.2 EQUIPMENT SUPPORTS:
	A. Fabricate structural-steel stands to suspend equipment from structure overhead or to support equipment above floor.
	B. Grouting: Place grout under supports for equipment and make bearing surface smooth.
	C. Provide lateral bracing, to prevent swaying, for equipment supports.

	3.3 METAL FABRICATIONS:
	A. Cut, drill, and fit miscellaneous metal fabrications for trapeze pipe hangers and equipment supports.
	B. Fit exposed connections together to form hairline joints. Field weld connections that cannot be shop welded because of shipping size limitations.
	C. Field Welding: Comply with AWS D1.1/D1.1M procedures for shielded, metal arc welding; appearance and quality of welds; and methods used in correcting welding work; and with the following:
	1. Use materials and methods that minimize distortion and develop strength and corrosion resistance of base metals.
	2. Obtain fusion without undercut or overlap.
	3. Remove welding flux immediately.
	4. Finish welds at exposed connections so no roughness shows after finishing and so contours of welded surfaces match adjacent contours.


	3.4 ADJUSTING:
	A. Hanger Adjustments: Adjust hangers to distribute loads equally on attachments and to achieve indicated slope of pipe.
	B. Trim excess length of continuous-thread hanger and support rods to 1-1/2-inches.

	3.5 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 a minimum dry film thickness of 2.0 mils.

	B. Touchup: Cleaning and touchup painting of field welds, bolted connections, and abraded areas of shop paint on miscellaneous metal are specified in Section 09 90 00 – PAINTING.
	C. Galvanized Surfaces: Clean welds, bolted connections, and abraded areas and apply galvanizing-repair paint to comply with ASTM A 780.

	3.6 HANGER AND SUPPORT SCHEDULE:
	A. Specific hanger and support requirements are in Sections specifying piping systems and equipment.
	B. Comply with MSS SP-69 for pipe-hanger selections and applications that are not specified in piping system Sections.
	C. Use hangers and supports with galvanized metallic coatings for piping and equipment that will not have field-applied finish.
	D. Use nonmetallic coatings on attachments for electrolytic protection where attachments are in direct contact with copper tubing.
	E. Use carbon-steel pipe hangers and supports metal trapeze pipe hangers and metal framing systems and attachments for general service applications.
	F. Use stainless-steel pipe hangers and stainless-steel attachments for hostile environment applications.
	G. Use copper-plated pipe hangers and copper attachments for copper piping and tubing.
	H. Use padded hangers for piping that is subject to scratching.
	I. Use thermal-hanger shield inserts for insulated piping and tubing.
	J. Horizontal-Piping Hangers and Supports: Unless otherwise indicated and except as specified in piping system Sections, install the following types:
	1. Adjustable, Steel Clevis Hangers (MSS Type 1): For suspension of noninsulated or insulated, stationary pipes NPS 1/2 to NPS 30.
	2. Yoke-Type Pipe Clamps (MSS Type 2): For suspension of up to 1050 deg. F, pipes NPS 4 to NPS 24, requiring up to 4 inches of insulation.
	3. Carbon- or Alloy-Steel, Double-Bolt Pipe Clamps (MSS Type 3): For suspension of pipes NPS 3/4 to NPS 36, requiring clamp flexibility and up to 4 inches of insulation.
	4. Steel Pipe Clamps (MSS Type 4): For suspension of cold and hot pipes NPS 1/2 to NPS 24 if little or no insulation is required.
	5. Pipe Hangers (MSS Type 5): For suspension of pipes NPS 1/2 to NPS 4, to allow off-center closure for hanger installation before pipe erection.
	6. Adjustable, Swivel Split- or Solid-Ring Hangers (MSS Type 6): For suspension of noninsulated, stationary pipes NPS 3/4 to NPS 8.
	7. Adjustable, Steel Band Hangers (MSS Type 7): For suspension of noninsulated, stationary pipes NPS 1/2 to NPS 8.
	8. Adjustable Band Hangers (MSS Type 9): For suspension of noninsulated, stationary pipes NPS 1/2 to NPS 8.
	9. Adjustable, Swivel-Ring Band Hangers (MSS Type 10): For suspension of noninsulated, stationary pipes NPS 1/2 to NPS 8.
	10. Split Pipe Ring with or without Turnbuckle Hangers (MSS Type 11): For suspension of noninsulated, stationary pipes NPS 3/8 to NPS 8.
	11. Extension Hinged or Two-Bolt Split Pipe Clamps (MSS Type 12): For suspension of noninsulated, stationary pipes NPS 3/8 to NPS 3.
	12. U-Bolts (MSS Type 24): For support of heavy pipes NPS 1/2 to NPS 30.
	13. Clips (MSS Type 26): For support of insulated pipes not subject to expansion or contraction.
	14. Pipe Saddle Supports (MSS Type 36): For support of pipes NPS 4 to NPS 36, with steel-pipe base stanchion support and cast-iron floor flange or carbon-steel plate.
	15. Pipe Stanchion Saddles (MSS Type 37): For support of pipes NPS 4 to NPS 36, with steel-pipe base stanchion support and cast-iron floor flange or carbon-steel plate, and with U-bolt to retain pipe.
	16. Adjustable Pipe Saddle Supports (MSS Type 38): For stanchion-type support for pipes NPS 2-1/2 to NPS 36 if vertical adjustment is required, with steel-pipe base stanchion support and cast-iron floor flange.
	17. Single-Pipe Rolls (MSS Type 41): For suspension of pipes NPS 1 to NPS 30, from two rods if longitudinal movement caused by expansion and contraction might occur.
	18. Adjustable Roller Hangers (MSS Type 43): For suspension of pipes NPS 2-1/2 to NPS 24, from single rod if horizontal movement caused by expansion and contraction might occur.
	19. Complete Pipe Rolls (MSS Type 44): For support of pipes NPS 2 to NPS 42 if longitudinal movement caused by expansion and contraction might occur but vertical adjustment is not necessary.
	20. Pipe Roll and Plate Units (MSS Type 45): For support of pipes NPS 2 to NPS 24 if small horizontal movement caused by expansion and contraction might occur and vertical adjustment is not necessary.
	21. Adjustable Pipe Roll and Base Units (MSS Type 46): For support of pipes NPS 2 to NPS 30 if vertical and lateral adjustment during installation might be required in addition to expansion and contraction.

	K. Vertical-Piping Clamps: Unless otherwise indicated and except as specified in piping system Sections, install the following types:
	1. Extension Pipe or Riser Clamps (MSS Type 8): For support of pipe risers NPS 3/4 to NPS 24.
	2. Carbon- or Alloy-Steel Riser Clamps (MSS Type 42): For support of pipe risers NPS 3/4 to NPS 24 if longer ends are required for riser clamps.

	L. Hanger-Rod Attachments: Unless otherwise indicated and except as specified in piping system Sections, install the following types:
	1. Steel Turnbuckles (MSS Type 13): For adjustment up to 6 inches for heavy loads.
	2. Steel Clevises (MSS Type 14): For 120 to 450 deg. F piping installations.
	3. Swivel Turnbuckles (MSS Type 15): For use with MSS Type 11, split pipe rings.
	4. Malleable-Iron Sockets (MSS Type 16): For attaching hanger rods to various types of building attachments.
	5. Steel Weldless Eye Nuts (MSS Type 17): For 120 to 450 deg. F piping installations.

	M. Building Attachments: Unless otherwise indicated and except as specified in piping system Sections, install the following types:
	1. Steel or Malleable Concrete Inserts (MSS Type 18): For upper attachment to suspend pipe hangers from concrete ceiling.
	2. Top-Beam C-Clamps (MSS Type 19): For use under roof installations with bar-joist construction, to attach to top flange of structural shape.
	3. Side-Beam or Channel Clamps (MSS Type 20): For attaching to bottom flange of beams, channels, or angles.
	4. Center-Beam Clamps (MSS Type 21): For attaching to center of bottom flange of beams.
	5. Welded Beam Attachments (MSS Type 22): For attaching to bottom of beams if loads are considerable and rod sizes are large.
	6. C-Clamps (MSS Type 23): For structural shapes.
	7. Top-Beam Clamps (MSS Type 25): For top of beams if hanger rod is required tangent to flange edge.
	8. Side-Beam Clamps (MSS Type 27): For bottom of steel I-beams.
	9. Steel-Beam Clamps with Eye Nuts (MSS Type 28): For attaching to bottom of steel I-beams for heavy loads.
	10. Linked-Steel Clamps with Eye Nuts (MSS Type 29): For attaching to bottom of steel I-beams for heavy loads, with link extensions.
	11. Malleable-Beam Clamps with Extension Pieces (MSS Type 30): For attaching to structural steel.
	12. Welded-Steel Brackets: For support of pipes from below or for suspending from above by using clip and rod. Use one of the following for indicated loads:
	a. Light (MSS Type 31): 750 lb.
	b. Medium (MSS Type 32): 1500 lb.
	c. Heavy (MSS Type 33): 3000 lb.

	13. Side-Beam Brackets (MSS Type 34): For sides of steel or wooden beams.
	14. Plate Lugs (MSS Type 57): For attaching to steel beams if flexibility at beam is required.
	15. Horizontal Travelers (MSS Type 58): For supporting piping systems subject to linear horizontal movement where headroom is limited.

	N. Saddles and Shields: Unless otherwise indicated and except as specified in piping system Sections, install the following types:
	1. Steel-Pipe-Covering Protection Saddles (MSS Type 39): To fill interior voids with insulation that matches adjoining insulation.
	2. Protection Shields (MSS Type 40): Of length recommended in writing by manufacturer to prevent crushing insulation.
	3. Thermal-Hanger Shield Inserts: For supporting insulated pipe.

	O. Spring Hangers and Supports: Unless otherwise indicated and except as specified in piping system Sections, install the following types:
	1. Restraint-Control Devices (MSS Type 47): Where indicated to control piping movement.
	2. Spring Cushions (MSS Type 48): For light loads if vertical movement does not exceed 1-1/4-inches.
	3. Spring-Cushion Roll Hangers (MSS Type 49): For equipping Type 41, roll hanger with springs.
	4. Spring Sway Braces (MSS Type 50): To retard sway, shock, vibration, or thermal expansion in piping systems.
	5. Variable-Spring Hangers (MSS Type 51): Preset to indicated load and limit variability factor to 25 percent to allow expansion and contraction of piping system from hanger.
	6. Variable-Spring Base Supports (MSS Type 52): Preset to indicated load and limit variability factor to 25 percent to allow expansion and contraction of piping system from base support.
	7. Variable-Spring Trapeze Hangers (MSS Type 53): Preset to indicated load and limit variability factor to 25 percent to allow expansion and contraction of piping system from trapeze support.
	8. Constant Supports: For critical piping stress and if necessary to avoid transfer of stress from one support to another support, critical terminal, or connected equipment. Include auxiliary stops for erection, hydrostatic test, and load-adjustment c...
	a. Horizontal (MSS Type 54): Mounted horizontally.
	b. Vertical (MSS Type 55): Mounted vertically.
	c. Trapeze (MSS Type 56): Two vertical-type supports and one trapeze member.


	P. Comply with MSS SP-69 for trapeze pipe-hanger selections and applications that are not specified in piping system Sections.
	Q. Comply with MFMA-103 for metal framing system selections and applications that are not specified in piping system Sections.
	R. Use powder-actuated fasteners or mechanical-expansion anchors instead of building attachments where required in concrete construction.



	23 05 53 - Identification for HVAC Piping and Equipment
	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. Section Includes:
	1. Equipment labels.
	2. Warning signs and labels.
	3. Pipe labels.
	4. Duct labels.
	5. Stencils.
	6. Valve tags.
	7. Warning tags.


	1.3 ACTION SUBMITTALS
	A. Product Data: For each type of product.
	B. Samples: For color, letter style, and graphic representation required for each identification material and device.
	C. Equipment Label Schedule: Include a listing of all equipment to be labeled with the proposed content for each label.
	D. Valve numbering scheme.
	E. Valve Schedules: For each piping system to include in maintenance manuals.


	PART 2 -  PRODUCTS
	2.1 EQUIPMENT LABELS
	A. Plastic Labels for Equipment:
	1. Manufacturers: Subject to compliance with requirements, provide products by one of the following:
	a. Brady Corporation.
	b. Brimar Industries, Inc.
	c. Carlton Industries, LP.
	d. Champion America.
	e. Craftmark Pipe Markers.
	f. emedco.
	g. Kolbi Pipe Marker Co.
	h. LEM Products Inc.
	i. Marking Services, Inc.
	j. Seton Identification Products.

	2. Material and Thickness: Multilayer, multicolor, plastic labels for mechanical engraving, 1/8 inch thick, and having predrilled holes for attachment hardware.
	3. Letter Color:  White.
	4. Background Color:  Black.
	5. Maximum Temperature: Able to withstand temperatures up to 160 deg F.
	6. Minimum Label Size: Length and width vary for required label content, but not less than 2-1/2 by 3/4 inch.
	7. Minimum Letter Size: 1/4 inch for name of units if viewing distance is less than 24 inches, 1/2 inch for viewing distances up to 72 inches, and proportionately larger lettering for greater viewing distances. Include secondary lettering two-thirds t...
	8. Fasteners: Stainless-steel rivets or self-tapping screws.
	9. Adhesive: Contact-type permanent adhesive, compatible with label and with substrate.

	B. Label Content: Include equipment's Drawing designation or unique equipment number, Drawing numbers where equipment is indicated (plans, details, and schedules), and the Specification Section number and title where equipment is specified.
	C. Equipment Label Schedule: For each item of equipment to be labeled, on 8-1/2-by-11-inch bond paper. Tabulate equipment identification number, and identify Drawing numbers where equipment is indicated (plans, details, and schedules) and the Specific...

	2.2 WARNING SIGNS AND LABELS
	A. Manufacturers: Subject to compliance with requirements, provide products by one of the following:
	1. Brady Corporation.
	2. Brimar Industries, Inc.
	3. Carlton Industries, LP.
	4. Champion America.
	5. Craftmark Pipe Markers.
	6. emedco.
	7. LEM Products Inc.
	8. Marking Sevices Inc.
	9. National Marker Company.
	10. Seton Identification Products.
	11. Stranco, Inc.

	B. Material and Thickness: Multilayer, multicolor, plastic labels for mechanical engraving, 1/8 inch thick, and having predrilled holes for attachment hardware.
	C. Letter Color:  Black.
	D. Background Color:  Yellow.
	E. Maximum Temperature: Able to withstand temperatures up to 160 deg F.
	F. Minimum Label Size: Length and width vary for required label content, but not less than 2-1/2 by 3/4 inch.
	G. Minimum Letter Size: 1/4 inch for name of units if viewing distance is less than 24 inches, 1/2 inch for viewing distances up to 72 inches, and proportionately larger lettering for greater viewing distances. Include secondary lettering two-thirds t...
	H. Fasteners: Stainless-steel rivets or self-tapping screws.
	I. Adhesive: Contact-type permanent adhesive, compatible with label and with substrate.
	J. Label Content: Include caution and warning information plus emergency notification instructions.

	2.3 PIPE LABELS
	A. Manufacturers: Subject to compliance with requirements, provide products by one of the following:
	1. Actioncraft Products, Inc.; a division of Industrial Test Equipment Co., Inc.
	2. Brady Corporation.
	3. Brimar Industries, Inc.
	4. Carlton Industries, LP.
	5. Champion America.
	6. Craftmark Pipe Markers.
	7. emedco.
	8. Kolbi Pipe Marker Co.
	9. LEM Products Inc.
	10. Marking Sevices Inc.
	11. Seton Identification Products.

	B. General Requirements for Manufactured Pipe Labels: Preprinted, color-coded, with lettering indicating service, and showing flow direction according to ASME A13.1.
	C. Self-Adhesive Pipe Labels: Printed plastic with contact-type, permanent-adhesive backing.
	D. Pipe Label Contents: Include identification of piping service using same designations or abbreviations as used on Drawings; also include pipe size and an arrow indicating flow direction.
	1. Flow-Direction Arrows: Integral with piping system service lettering to accommodate both directions or as separate unit on each pipe label to indicate flow direction.
	2. Lettering Size:  Size letters according to ASME A13.1 for piping.


	2.4 DUCT LABELS
	A. Manufacturers: Subject to compliance with requirements, provide products by one of the following:
	1. Brady Corporation.
	2. Brimar Industries, Inc.
	3. Carlton Industries, LP.
	4. Champion America.
	5. Craftmark Pipe Markers.
	6. emedco.
	7. Kolbi Pipe Marker Co.
	8. LEM Products Inc.
	9. Marking Sevices Inc.
	10. Seton Identification Products.

	B. Material and Thickness: Multilayer, multicolor, plastic labels for mechanical engraving, 1/8 inch thick, and having predrilled holes for attachment hardware.
	C. Maximum Temperature: Able to withstand temperatures up to 160 deg F.
	D. Minimum Label Size: Length and width vary for required label content, but not less than 2-1/2 by 3/4 inch.
	E. Minimum Letter Size: 1/4 inch for name of units if viewing distance is less than 24 inches, 1/2 inch for viewing distances up to 72 inches, and proportionately larger lettering for greater viewing distances. Include secondary lettering two-thirds t...
	F. Fasteners: Stainless-steel rivets or self-tapping screws.
	G. Adhesive: Contact-type permanent adhesive, compatible with label and with substrate.
	H. Duct Label Contents: Include identification of duct service using same designations or abbreviations as used on Drawings; also include duct size and an arrow indicating flow direction.
	1. Flow-Direction Arrows: Integral with duct system service lettering to accommodate both directions or as separate unit on each duct label to indicate flow direction.


	2.5 VALVE TAGS
	A. Manufacturers: Subject to compliance with requirements, provide products by one of the following:
	1. Actioncraft Products, Inc.; a division of Industrial Test Equipment Co., Inc.
	2. Brady Corporation.
	3. Brimar Industries, Inc.
	4. Carlton Industries, LP.
	5. Champion America.
	6. Craftmark Pipe Markers.
	7. emedco.
	8. Kolbi Pipe Marker Co.
	9. LEM Products Inc.
	10. Marking Sevices Inc.
	11. Seton Identification Products.

	B. Description: Stamped or engraved with 1/4-inch letters for piping system abbreviation and 1/2-inch numbers.
	1. Tag Material:  Brass, 0.032-inch minimum thickness, and having predrilled or stamped holes for attachment hardware.
	2. Background Color: Natural brass.
	3. Letter Color: Black.
	4. Tag Size: 1-1/2 inches, round.
	5. Fasteners: Brass beaded chain.

	C. Valve Schedules: For each piping system, on 8-1/2-by-11-inch bond paper. Tabulate valve number, piping system, system abbreviation (as shown on valve tag), location of valve (room or space), normal-operating position (open, closed, or modulating), ...
	1. Valve-tag schedule shall be included in operation and maintenance data.


	2.6 WARNING TAGS
	A. Manufacturers: Subject to compliance with requirements, provide products by one of the following:
	1. Brady Corporation.
	2. Brimar Industries, Inc.
	3. Carlton Industries, LP.
	4. Champion America.
	5. Craftmark Pipe Markers.
	6. emedco.
	7. Kolbi Pipe Marker Co.
	8. LEM Products Inc.
	9. Marking Sevices Inc.
	10. Seton Identification Products.

	B. Description: Preprinted or partially preprinted accident-prevention tags of plasticized card stock with matte finish suitable for writing.
	1. Size:  3 by 5-1/4 inches minimum.
	2. Fasteners:  Brass grommet and wire.
	3. Nomenclature: Large-size primary caption such as "DANGER," "CAUTION," or "DO NOT OPERATE."
	4. Color: Safety-yellow background with black lettering.



	PART 3 -  EXECUTION
	3.1 PREPARATION
	A. Clean piping and equipment surfaces of substances that could impair bond of identification devices, including dirt, oil, grease, release agents, and incompatible primers, paints, and encapsulants.

	3.2 GENERAL INSTALLATION REQUIREMENTS
	A. Coordinate installation of identifying devices with completion of covering and painting of surfaces where devices are to be applied.
	B. Coordinate installation of identifying devices with locations of access panels and doors.
	C. Install identifying devices before installing acoustical ceilings and similar concealment.

	3.3 EQUIPMENT LABEL INSTALLATION
	A. Install or permanently fasten labels on each major item of mechanical equipment.
	B. Locate equipment labels where accessible and visible.

	3.4 PIPE LABEL INSTALLATION
	A. Pipe Label Locations: Locate pipe labels where piping is exposed or above accessible ceilings in finished spaces; machine rooms; accessible maintenance spaces such as shafts, tunnels, and plenums; and exterior exposed locations as follows:
	1. Near each valve and control device.
	2. Near each branch connection, excluding short takeoffs for fixtures and terminal units. Where flow pattern is not obvious, mark each pipe at branch.
	3. Near penetrations and on both sides of through walls, floors, ceilings, and inaccessible enclosures.
	4. At access doors, manholes, and similar access points that permit view of concealed piping.
	5. Near major equipment items and other points of origination and termination.
	6. Spaced at maximum intervals of 50 feet along each run. Reduce intervals to 25 feet in areas of congested piping and equipment.
	7. On piping above removable acoustical ceilings. Omit intermediately spaced labels.

	B. Directional Flow Arrows: Arrows shall be used to indicate direction of flow in pipes, including pipes where flow is allowed in both directions.
	C. Pipe Label Color Schedule:
	1. Heating Water Piping:  White letters on a safety-green background.
	2. Condensate Drain Water Piping:  White letters on a safety-green background.
	3. Refrigerant Piping:  Black letters on a safety-orange background.


	3.5 DUCT LABEL INSTALLATION
	A. Install self-adhesive duct labels with permanent adhesive on air ducts in the following color codes:
	1. Blue: For cold-air supply ducts.
	2. Yellow: For hot-air supply ducts.
	3. Green: For exhaust-, outside-, relief-, return-, and mixed-air ducts.

	B. Stenciled Duct Label Option: Stenciled labels showing service and flow direction may be provided instead of plastic-laminated duct labels, at Installer's option.
	C. Locate labels near points where ducts enter into and exit from concealed spaces and at maximum intervals of 50 feet in each space where ducts are exposed or concealed by removable ceiling system.

	3.6 VALVE-TAG INSTALLATION
	A. Install tags on valves and control devices in piping systems, except check valves, valves within factory-fabricated equipment units, shutoff valves, faucets, convenience and lawn-watering hose connections, and HVAC terminal devices and similar roug...

	3.7 WARNING-TAG INSTALLATION
	A. Write required message on, and attach warning tags to, equipment and other items where required.



	23 05 93 - Testing, Adjusting, and Balancing for HVAC
	1.1 RELATED DOCUMENTS:
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.

	1.2 SUMMARY:
	A. Section Includes:
	1. Balancing Hydronic Piping Systems:
	a. Variable-flow hydronic systems.

	2. Testing, Adjusting, and Balancing Equipment:
	a. Motors.
	b. Condensing units.
	c. Boilers.
	d. Heat-transfer coils.

	3. Control system verification.


	1.3 DEFINITIONS:
	A. AABC: Associated Air Balance Council.
	B. BAS: Building automation systems.
	C. NEBB: National Environmental Balancing Bureau.
	D. TAB: Testing, adjusting, and balancing.
	E. TABB: Testing, Adjusting, and Balancing Bureau.
	F. TAB Specialist: An independent entity meeting qualification to perform TAB work.
	G. TDH: Total dynamic head.

	1.4 INFORMATIONAL SUBMITTALS:
	A. Qualification Data: Within 30 days of Contractor's Notice to Proceed, submit documentation that the TAB specialist and this Project's TAB team members meet the qualifications specified in "Quality Assurance" Article.
	B. Contract Documents Examination Report: Within 30 days of Contractor's Notice to Proceed, submit the Contract Documents review report as specified in Part 3.
	C. Strategies and Procedures Plan: Within 60 days of Contractor's Notice to Proceed, submit TAB strategies and step-by-step procedures as specified in "Preparation" Article.
	D. System Readiness Checklists: Within 90 days of Contractor's Notice to Proceed, submit system readiness checklists as specified in "Preparation" Article.
	E. Examination Report: Submit a summary report of the examination review required in "Examination" Article.
	F. Certified TAB reports.
	G. Sample report forms.
	H. Instrument calibration reports, to include the following:
	1. Instrument type and make.
	2. Serial number.
	3. Application.
	4. Dates of use.
	5. Dates of calibration.


	1.5 QUALITY ASSURANCE:
	A. TAB Specialists Qualifications: Certified by AABC or NEBB.
	1. TAB Field Supervisor: Employee of the TAB specialist and certified by AABC or NEBB.
	2. TAB Technician: Employee of the TAB specialist and certified by AABC or NEBB as a TAB technician.

	B. Instrumentation Type, Quantity, Accuracy, and Calibration: Comply with requirements in ASHRAE 111, Section 4 – INSTRUMENTATION.
	C. ASHRAE Compliance: Applicable requirements in ASHRAE 62.1, Section 7.2.2 – AIR BALANCING.
	D. ASHRAE/IESNA Compliance: Applicable requirements in ASHRAE/IESNA 90.1, Section 6.7.2.3 – SYSTEM BALANCING.

	1.6 FIELD CONDITIONS:
	A. Full Owner Occupancy: Owner will occupy the site and existing building during entire TAB period. Cooperate with Owner during TAB operations to minimize conflicts with Owner's operations.
	B. Partial Owner Occupancy: Owner may occupy completed areas of building before Substantial Completion. Cooperate with Owner during TAB operations to minimize conflicts with Owner's operations.

	PART 2 -  PRODUCTS (Not Applicable)
	PART 3 -  EXECUTION
	3.1 EXAMINATION:
	A. Examine the Contract Documents to become familiar with Project requirements and to discover conditions in systems designs that may preclude proper TAB of systems and equipment.
	B. Examine installed systems for balancing devices, such as test ports, gage cocks, thermometer wells, flow-control devices, balancing valves and fittings, and manual volume dampers. Verify that locations of these balancing devices are applicable for ...
	C. Examine the approved submittals for HVAC systems and equipment.
	D. Examine design data including HVAC system descriptions, statements of design assumptions for environmental conditions and systems output, and statements of philosophies and assumptions about HVAC system and equipment controls.
	E. Examine ceiling plenums and underfloor air plenums used for supply, return, or relief air to verify that they are properly separated from adjacent areas. Verify that penetrations in plenum walls are sealed and fire-stopped if required.
	F. Examine equipment performance data including fan and pump curves.
	1. Relate performance data to Project conditions and requirements, including system effects that can create undesired or unpredicted conditions that cause reduced capacities in all or part of a system.
	2. Calculate system-effect factors to reduce performance ratings of HVAC equipment when installed under conditions different from the conditions used to rate equipment performance. To calculate system effects for air systems, use tables and charts fou...

	G. Examine system and equipment installations and verify that field quality-control testing, cleaning, and adjusting specified in individual Sections have been performed.
	H. Examine test reports specified in individual system and equipment Sections.
	I. Examine HVAC equipment and verify that bearings are greased, belts are aligned and tight, filters are clean, and equipment with functioning controls is ready for operation.
	J. Examine terminal units, such as variable-air-volume boxes, and verify that they are accessible and their controls are connected and functioning.
	K. Examine strainers. Verify that startup screens have been replaced by permanent screens with indicated perforations.
	L. Examine control valves for proper installation for their intended function of throttling, diverting, or mixing fluid flows.
	M. Examine heat-transfer coils for correct piping connections and for clean and straight fins.
	N. Examine system pumps to ensure absence of entrained air in the suction piping.
	O. Examine operating safety interlocks and controls on HVAC equipment.
	P. Report deficiencies discovered before and during performance of TAB procedures. Observe and record system reactions to changes in conditions. Record default set points if different from indicated values.

	3.2 PREPARATION:
	A. Prepare a TAB plan that includes the following:
	1. Equipment and systems to be tested.
	2. Strategies and step-by-step procedures for balancing the systems.
	3. Instrumentation to be used.
	4. Sample forms with specific identification for all equipment.

	B. Perform system-readiness checks of HVAC systems and equipment to verify system readiness for TAB work. Include, at a minimum, the following:
	1. Hydronics:
	a. Verify leakage and pressure tests on water distribution systems have been satisfactorily completed.
	b. Piping is complete with terminals installed.
	c. Water treatment is complete.
	d. Systems are flushed, filled, and air purged.
	e. Strainers are pulled and cleaned.
	f. Control valves are functioning per the sequence of operation.
	g. Shutoff and balance valves have been verified to be 100 percent open.
	h. Pumps are started, and proper rotation is verified.
	i. Pump gage connections are installed directly at pump inlet and outlet flanges or in discharge and suction pipe prior to valves or strainers.
	j. Variable-frequency controllers' startup is complete, and safeties are verified.
	k. Suitable access to balancing devices and equipment is provided.



	3.3 GENERAL PROCEDURES FOR TESTING AND BALANCING>
	A. Perform testing and balancing procedures on each system according to the procedures contained in AABC's "National Standards for Total System Balance" NEBB's "Procedural Standards for Testing, Adjusting, and Balancing of Environmental Systems" SMACN...
	B. Cut insulation, ducts, pipes, and equipment cabinets for installation of test probes to the minimum extent necessary for TAB procedures.
	1. Install and join new insulation that matches removed materials. Restore insulation, coverings, vapor barrier, and finish according to Section 23 07 19 – HVAC PIPING INSULATION.

	C. Mark equipment and balancing devices, including damper-control positions, valve position indicators, fan-speed-control levers, and similar controls and devices, with paint or other suitable, permanent identification material to show final settings.
	D. Take and report testing and balancing measurements in inch-pound (IP) units.

	3.4 GENERAL PROCEDURES FOR HYDRONIC SYSTEMS:
	A. Prepare test reports for pumps, coils, and heat exchangers. Obtain approved submittals and manufacturer-recommended testing procedures. Crosscheck the summation of required coil and heat exchanger flow rates with pump design flow rate.
	B. Prepare schematic diagrams of systems' "as-built" piping layouts.
	C. In addition to requirements in "Preparation" Article, prepare hydronic systems for testing and balancing as follows:
	1. Check liquid level in expansion tank.
	2. Check highest vent for adequate pressure.
	3. Check flow-control valves for proper position.
	4. Locate start-stop and disconnect switches, electrical interlocks, and motor starters.
	5. Verify that motor starters are equipped with properly sized thermal protection.
	6. Check that air has been purged from the system.


	3.5 PROCEDURES FOR VARIABLE-FLOW HYDRONIC SYSTEMS:
	A. Balance systems with automatic two- and three-way control valves by setting systems at maximum flow through heat-exchange terminals and proceed as specified above for hydronic systems.
	B. Adjust the variable-flow hydronic system as follows:
	1. Verify that the differential-pressure sensor is located as indicated.
	2. Determine whether there is diversity in the system.

	C. For systems with no diversity:
	1. Adjust pumps to deliver total design gpm.
	a. Measure total water flow.
	1) Position valves for full flow through coils.
	2) Measure flow by main flow meter, if installed.
	3) If main flow meter is not installed, determine flow by pump TDH or exchanger pressure drop.

	b. Measure pump TDH as follows:
	1) Measure discharge pressure directly at the pump outlet flange or in discharge pipe prior to any valves.
	2) Measure inlet pressure directly at the pump inlet flange or in suction pipe prior to any valves or strainers.
	3) Convert pressure to head and correct for differences in gage heights.
	4) Verify pump impeller size by measuring the TDH with the discharge valve closed. Note the point on manufacturer's pump curve at zero flow and verify that the pump has the intended impeller size.
	5) With valves open, read pump TDH. Adjust pump discharge valve until design water flow is achieved.

	c. Monitor motor performance during procedures and do not operate motor in an overloaded condition.

	2. Adjust flow-measuring devices installed in mains and branches to design water flows.
	a. Measure flow in main and branch pipes.
	b. Adjust main and branch balance valves for design flow.
	c. Re-measure each main and branch after all have been adjusted.

	3. Adjust flow-measuring devices installed at terminals for each space to design water flows.
	a. Measure flow at terminals.
	b. Adjust each terminal to design flow.
	c. Re-measure each terminal after it is adjusted.
	d. Position control valves to bypass the coil and adjust the bypass valve to maintain design flow.
	e. Perform temperature tests after flows have been balanced.

	4. For systems with pressure-independent valves at terminals:
	a. Measure differential pressure and verify that it is within manufacturer's specified range.
	b. Perform temperature tests after flows have been verified.

	5. For systems without pressure-independent valves or flow-measuring devices at terminals:
	a. Measure and balance coils by either coil pressure drop or temperature method.
	b. If balanced by coil pressure drop, perform temperature tests after flows have been verified.

	6. Prior to verifying final system conditions, determine the system differential-pressure set point.
	7. If the pump discharge valve was used to set total system flow with variable-frequency controller at 60 Hz, at completion open discharge valve 100 percent and allow variable-frequency controller to control system differential-pressure set point. Rec...
	8. Mark final settings and verify that all memory stops have been set.
	9. Verify final system conditions as follows:
	a. Re-measure and confirm that total water flow is within design.
	b. Re-measure final pumps' operating data, TDH, volts, amps, and static profile.
	c. Mark final settings.

	10. Verify that memory stops have been set.

	D. For systems with diversity:
	1. Determine diversity factor.
	2. Simulate system diversity by closing required number of control valves, as approved by the design engineer.
	3. Adjust pumps to deliver total design gpm.
	a. Measure total water flow.
	1) Position valves for full flow through coils.
	2) Measure flow by main flow meter, if installed.
	3) If main flow meter is not installed, determine flow by pump TDH or exchanger pressure drop.

	b. Measure pump TDH as follows:
	1) Measure discharge pressure directly at the pump outlet flange or in discharge pipe prior to any valves.
	2) Measure inlet pressure directly at the pump inlet flange or in suction pipe prior to any valves or strainers.
	3) Convert pressure to head and correct for differences in gage heights.
	4) Verify pump impeller size by measuring the TDH with the discharge valve closed. Note the point on manufacturer's pump curve at zero flow and verify that the pump has the intended impeller size.
	5) With valves open, read pump TDH. Adjust pump discharge valve until design water flow is achieved.

	c. Monitor motor performance during procedures and do not operate motor in an overloaded condition.

	4. Adjust flow-measuring devices installed in mains and branches to design water flows.
	a. Measure flow in main and branch pipes.
	b. Adjust main and branch balance valves for design flow.
	c. Re-measure each main and branch after all have been adjusted.

	5. Adjust flow-measuring devices installed at terminals for each space to design water flows.
	a. Measure flow at terminals.
	b. Adjust each terminal to design flow.
	c. Re-measure each terminal after it is adjusted.
	d. Position control valves to bypass the coil, and adjust the bypass valve to maintain design flow.
	e. Perform temperature tests after flows have been balanced.

	6. For systems with pressure-independent valves at terminals:
	a. Measure differential pressure, and verify that it is within manufacturer's specified range.
	b. Perform temperature tests after flows have been verified.

	7. For systems without pressure-independent valves or flow-measuring devices at terminals:
	a. Measure and balance coils by either coil pressure drop or temperature method.
	b. If balanced by coil pressure drop, perform temperature tests after flows have been verified.

	8. Open control valves that were shut. Close a sufficient number of control valves that were previously open to maintain diversity, and balance terminals that were just opened.
	9. Prior to verifying final system conditions, determine system differential-pressure set point.
	10. If the pump discharge valve was used to set total system flow with variable-frequency controller at 60 Hz, at completion open discharge valve 100 percent and allow variable-frequency controller to control system differential-pressure set point. Re...
	11. Mark final settings and verify that memory stops have been set.
	12. Verify final system conditions as follows:
	a. Re-measure and confirm that total water flow is within design.
	b. Re-measure final pumps' operating data, TDH, volts, amps, and static profile.
	c. Mark final settings.

	13. Verify that memory stops have been set.


	3.6 PROCEDURES FOR MOTORS:
	A. Motors 1/2 HP and Larger: Test at final balanced conditions and record the following data:
	1. Manufacturer's name, model number, and serial number.
	2. Motor horsepower rating.
	3. Motor rpm.
	4. Phase and hertz.
	5. Nameplate and measured voltage, each phase.
	6. Nameplate and measured amperage, each phase.
	7. Starter size and thermal-protection-element rating.
	8. Service factor and frame size.

	B. Motors Driven by Variable-Frequency Controllers: Test manual bypass of controller to prove proper operation.

	3.7 PROCEDURES FOR HEAT-TRANSFER COILS:
	A. Measure, adjust, and record the following data for each water coil:
	1. Entering- and leaving-water temperature.
	2. Water flow rate.
	3. Water pressure drop for major (more than 20 gpm) equipment coils, excluding unitary equipment such as reheat coils, unit heaters, and fan-coil units.

	B. Measure, adjust, and record the following data for each steam coil:
	1. Dry-bulb temperature of entering and leaving air.
	2. Inlet steam pressure.


	3.8 CONTROLS VERIFICATION:
	A. In conjunction with system balancing, perform the following:
	1. Verify temperature control system is operating within the design limitations.
	2. Confirm that the sequences of operation are in compliance with Contract Documents.
	3. Verify that controllers are calibrated and function as intended.
	4. Verify that controller set points are as indicated.
	5. Verify the operation of lockout or interlock systems.
	6. Verify the operation of valve and damper actuators.
	7. Verify that controlled devices are properly installed and connected to correct controller.
	8. Verify that controlled devices travel freely and are in position indicated by controller: open, closed, or modulating.
	9. Verify location and installation of sensors to ensure that they sense only intended temperature, humidity, or pressure.

	B. Reporting: Include a summary of verifications performed, remaining deficiencies, and variations from indicated conditions.

	3.9 TOLERANCES:
	A. Set HVAC system's airflow rates and water flow rates within the following tolerances:
	1. Supply, Return, and Exhaust Fans and Equipment with Fans:  Plus or minus 10 percent.
	2. Air Outlets and Inlets:  Plus or minus 10 percent.
	3. Heating-Water Flow Rate:  Plus or minus 10 percent.

	B. Maintaining pressure relationships as designed shall have priority over the tolerances specified above.

	3.10 PROGRESS REPORTING:
	A. Initial Construction-Phase Report: Based on examination of the Contract Documents as specified in "Examination" Article, prepare a report on the adequacy of design for systems balancing devices. Recommend changes and additions to systems balancing ...
	B. Status Reports: Prepare monthly progress reports to describe completed procedures, procedures in progress, and scheduled procedures. Include a list of deficiencies and problems found in systems being tested and balanced. Prepare a separate report f...

	3.11 FINAL REPORT:
	A. General: Prepare a certified written report; tabulate and divide the report into separate sections for tested systems and balanced systems.
	1. Include a certification sheet at the front of the report's binder, signed and sealed by the certified testing and balancing engineer.
	2. Include a list of instruments used for procedures, along with proof of calibration.
	3. Certify validity and accuracy of field data.

	B. Final Report Contents: In addition to certified field-report data, include the following:
	1. Pump curves.
	2. Manufacturers' test data.
	3. Field test reports prepared by system and equipment installers.
	4. Other information relative to equipment performance; do not include Shop Drawings and Product Data.

	C. General Report Data: In addition to form titles and entries, include the following data:
	1. Title page.
	2. Name and address of the TAB specialist.
	3. Project name.
	4. Project location.
	5. Architect's name and address.
	6. Engineer's name and address.
	7. Contractor's name and address.
	8. Report date.
	9. Signature of TAB supervisor who certifies the report.
	10. Table of Contents with the total number of pages defined for each section of the report. Number each page in the report.
	11. Summary of contents including the following:
	a. Indicated versus final performance.
	b. Notable characteristics of systems.
	c. Description of system operation sequence if it varies from the Contract Documents.

	12. Nomenclature sheets for each item of equipment.
	13. Data for terminal units, including manufacturer's name, type, size, and fittings.
	14. Notes to explain why certain final data in the body of reports vary from indicated values.

	D. System Diagrams: Include schematic layouts of air and hydronic distribution systems. Present each system with single-line diagram and include the following:
	1. Quantities of outdoor, supply, return, and exhaust airflows.
	2. Water and steam flow rates.
	3. Pipe and valve sizes and locations.
	4. Balancing stations.
	5. Position of balancing devices.

	E. Heat Exchanger Reports: For reheat coils and water coils of terminal units, include the following:
	1. Unit Data:
	a. System identification.
	b. Location and zone.
	c. System served.
	d. Coil make and size.

	2. Test Data (Indicated and Actual Values):
	a. Entering-water temperature in deg. F.
	b. Leaving-water temperature in deg. F.
	c. Water pressure drop in feet of head or psig.
	d. Entering Steam pressure, PSIG
	e. Leaving condesate temperature in deg. F.


	F. Pump Test Reports: Calculate impeller size by plotting the shutoff head on pump curves and include the following:
	1. Unit Data:
	a. Unit identification.
	b. Location.
	c. Service.
	d. Make and size.
	e. Model number and serial number.
	f. Water flow rate in gpm.
	g. Water pressure differential in feet of head or psig.
	h. Required net positive suction head in feet of head or psig.
	i. Pump rpm.
	j. Impeller diameter in inches.
	k. Motor make and frame size.
	l. Motor horsepower and rpm.
	m. Voltage at each connection.
	n. Amperage for each phase.
	o. Full-load amperage and service factor.
	p. Seal type.

	2. Test Data (Indicated and Actual Values):
	a. Static head in feet of head or psig.
	b. Pump shutoff pressure in feet of head or psig.
	c. Actual impeller size in inches.
	d. Full-open flow rate in gpm.
	e. Full-open pressure in feet of head or psig.
	f. Final discharge pressure in feet of head or psig.
	g. Final suction pressure in feet of head or psig.
	h. Final total pressure in feet of head or psig.
	i. Final water flow rate in gpm.
	j. Voltage at each connection.
	k. Amperage for each phase.


	G. Instrument Calibration Reports:
	1. Report Data:
	a. Instrument type and make.
	b. Serial number.
	c. Application.
	d. Dates of use.
	e. Dates of calibration.



	3.12 VERIFICATION OF TAB REPORT:
	A. The TAB specialist's test and balance engineer shall conduct the inspection in the presence of Architect and Commissioning Authority.
	B. Architect shall randomly select measurements, documented in the final report, to be rechecked. Rechecking shall be limited to either 10 percent of the total measurements recorded or the extent of measurements that can be accomplished in a normal 8-...
	C. If rechecks yield measurements that differ from the measurements documented in the final report by more than the tolerances allowed, the measurements shall be noted as "FAILED."
	D. If the number of "FAILED" measurements is greater than 10 percent of the total measurements checked during the final inspection, the testing and balancing shall be considered incomplete and shall be rejected.
	E. If TAB work fails, proceed as follows:
	1. TAB specialists shall recheck all measurements and make adjustments. Revise the final report and balancing device settings to include all changes; resubmit the final report and request a second final inspection.
	2. If the second final inspection also fails, Owner may contract the services of another TAB specialist to complete TAB work according to the Contract Documents and deduct the cost of the services from the original TAB specialist's final payment.
	3. If the second verification also fails, Owner may contact AABC Headquarters regarding the AABC National Performance Guaranty.

	F. Prepare test and inspection reports.

	3.13 ADDITIONAL TESTS:
	A. Within 90 days of completing TAB, perform additional TAB to verify that balanced conditions are being maintained throughout and to correct unusual conditions.
	B. Seasonal Periods: If initial TAB procedures were not performed during near-peak summer and winter conditions, perform additional TAB during near-peak summer and winter conditions.



	23 07 19 - HVAC 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 HVAC piping systems:
	1. Heating hot-water piping, indoors.
	2. Steam and steam condensate piping, indoors.


	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.
	6. Detail application of field-applied jackets.
	7. Detail application at linkages of control devices.


	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 req...
	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 and inspecting agency acceptable to authorities having jurisdiction. Factory label insulation an...
	1. Insulation Installed Indoors: Flame-spread index of 25 or less, and smoke-developed index of 50 or less.
	2. Insulation Installed Outdoors: Flame-spread index of 75 or less, and smoke-developed index of 150 or less.


	1.6 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 23 05 29 "Hangers and Supports for HVAC Piping and Equipment."
	B. Coordinate clearance requirements with piping Installer for piping insulation application. Before preparing piping Shop Drawings, establish and maintain clearance requirements for installation of insulation and field-applied jackets and finishes an...
	C. Coordinate installation and testing of heat tracing.

	1.8 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," and "Outdoor, Aboveground Piping Insulation Schedule articles for where insulating materials shall be applied.
	B. Products shall not contain asbestos, lead, mercury, or mercury compounds.
	C. Products that come in contact with stainless steel shall have a leachable chloride content of less than 50 ppm when tested according to ASTM C 871.
	D. Insulation materials for use on austenitic stainless steel shall be qualified as acceptable according to ASTM C 795.
	E. Foam insulation materials shall not use CFC or HCFC blowing agents in the manufacturing process.
	F. Flexible Elastomeric Insulation: Closed-cell, sponge- or expanded-rubber materials. Comply with ASTM C 534, Type I for tubular materials.
	1. Manufacturers: Subject to compliance with requirements, provide products by one of the following:
	a. Aeroflex USA, Inc.
	b. Armacell LLC.
	c. Or Equal.


	G. Mineral-Fiber Blanket Insulation: Mineral or glass fibers bonded with a thermosetting resin. Comply with ASTM C 553, Type II and ASTM C 1290, Type  II with factory-applied vinyl jacket III with factory-applied FSK jacket or III with factory-applied...
	1. Manufacturers: Subject to compliance with requirements, provide products by one of the following:
	a. CertainTeed Corporation.
	b. Johns Manville; a Berkshire Hathaway company.
	c. Knauf Insulation.
	d. Manson Insulation Inc.
	e. Owens Corning.


	H. Mineral-Fiber, Preformed Pipe Insulation:
	1. Manufacturers: Subject to compliance with requirements, provide products by one of the following:
	a. Johns Manville; a Berkshire Hathaway company.
	b. Knauf Insulation.
	c. Manson Insulation Inc.
	d. Owens Corning.

	2. Type I, 850 deg. F Materials: Mineral or glass fibers bonded with a thermosetting resin. Comply with ASTM C 547, Type I, Grade A, with factory-applied ASJ or with factory-applied ASJ-SSL. Factory-applied jacket requirements are specified in "Factor...
	3. Type II, 1200 deg. F Materials: Mineral or glass fibers bonded with a thermosetting resin. Comply with ASTM C 547, Type II, Grade A, with factory-applied ASJ or with factory-applied ASJ-SSL. Factory-applied jacket requirements are specified in "Fac...


	2.2 INSULATING CEMENTS:
	A. Mineral-Fiber Insulating Cement: Comply with ASTM C 195.
	1. Manufacturers: Subject to compliance with requirements, provide products by one of the following:
	a. Or Equal.
	b. Ramco Insulation, Inc.


	B. Mineral-Fiber, Hydraulic-Setting Insulating and Finishing Cement: Comply with ASTM C 449.
	1. Manufacturers: Subject to compliance with requirements, provide products by one of the following:
	a. Or Equal.
	b. Ramco Insulation, Inc.



	2.3 ADHESIVES:
	A. Materials shall be compatible with insulation materials, jackets, and substrates and for bonding insulation to itself and to surfaces to be insulated unless otherwise indicated.
	B. Mineral-Fiber Adhesive: Comply with MIL-A-3316C, Class 2, Grade A.
	1. Manufacturers: Subject to compliance with requirements, provide products by one of the following:
	a. Childers Brand; H. B. Fuller Construction Products.
	b. Eagle Bridges - Marathon Industries.
	c. Foster Brand; H. B. Fuller Construction Products.


	C. ASJ Adhesive, and FSK and PVDC Jacket Adhesive: Comply with MIL-A-3316C, Class 2, Grade A for bonding insulation jacket lap seams and joints.
	1. Manufacturers: Subject to compliance with requirements, provide products by one of the following:
	a. Childers Brand; H. B. Fuller Construction Products.
	b. Eagle Bridges - Marathon Industries.
	c. Foster Brand; H. B. Fuller Construction Products.


	D. PVC Jacket Adhesive: Compatible with PVC jacket.
	1. Manufacturers: Subject to compliance with requirements, provide products by one of the following:
	a. Dow Corning Corporation.
	b. Johns Manville; a Berkshire Hathaway company.



	2.4 MASTICS:
	A. Materials shall be compatible with insulation materials, jackets, and substrates; comply with MIL-PRF-19565C, Type II.
	B. Vapor-Barrier Mastic: Water based; suitable for indoor use on below-ambient services.
	1. Manufacturers: Subject to compliance with requirements, provide products by one of the following:
	a. Childers Brand; H. B. Fuller Construction Products.
	b. Foster Brand; H. B. Fuller Construction Products.
	c. Knauf Insulation.

	2. Water-Vapor Permeance: ASTM E 96/E 96M, Procedure B, 0.013 perm at 43-mil dry film thickness.
	3. Service Temperature Range: Minus 20 to plus 180 deg. F.
	4. Solids Content: ASTM D 1644, 58 percent by volume and 70 percent by weight.
	5. Color: White.

	C. Breather Mastic: Water based; suitable for indoor and outdoor use on above-ambient services.
	1. Manufacturers: Subject to compliance with requirements, provide products by one of the following:
	a. Childers Brand; H. B. Fuller Construction Products.
	b. Eagle Bridges - Marathon Industries.
	c. Knauf Insulation.

	2. Water-Vapor Permeance: ASTM F 1249, 1.8 perms at 0.0625-inch dry film thickness.
	3. Service Temperature Range: Minus 20 to plus 180 deg. F.
	4. Solids Content: 60 percent by volume and 66 percent by weight.
	5. Color: White.


	2.5 LAGGING ADHESIVES:
	A. Description: Comply with MIL-A-3316C, Class I, Grade A and shall be compatible with insulation materials, jackets, and substrates.
	1. Manufacturers: Subject to compliance with requirements, provide products by one of the following:
	a. Childers Brand; H. B. Fuller Construction Products.
	b. Foster Brand; H. B. Fuller Construction Products.

	2. Fire-resistant, water-based lagging adhesive and coating for use indoors to adhere fire-resistant lagging cloths over pipe insulation.
	3. Service Temperature Range: 0 to plus 180 deg. F.
	4. Color: White.


	2.6 SEALANTS:
	A. FSK and Metal Jacket Flashing Sealants:
	1. Manufacturers: Subject to compliance with requirements, provide products by one of the following:
	a. Childers Brand; H. B. Fuller Construction Products.
	b. Eagle Bridges - Marathon Industries.
	c. Foster Brand; H. B. Fuller Construction Products.

	2. Materials shall be compatible with insulation materials, jackets, and substrates.
	3. Fire- and water-resistant, flexible, elastomeric sealant.
	4. Service Temperature Range: Minus 40 to plus 250 deg. F.
	5. Color: Aluminum.

	B. ASJ Flashing Sealants, and Vinyl, PVDC, and PVC Jacket Flashing Sealants:
	1. Manufacturers: Subject to compliance with requirements, provide products by the following:
	a. Childers Brand; H. B. Fuller Construction Products.

	2. Materials shall be compatible with insulation materials, jackets, and substrates.
	3. Fire- and water-resistant, flexible, elastomeric sealant.
	4. Service Temperature Range: Minus 40 to plus 250 deg. F.
	5. Color: White.


	2.7 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.
	4. FSP Jacket: Aluminum-foil, fiberglass-reinforced scrim with polyethylene backing; complying with ASTM C 1136, Type II.
	5. PVDC Jacket for Indoor Applications: 4-mil-thick, white PVDC biaxially oriented barrier film with a permeance at 0.02 perm when tested according to ASTM E 96/E 96M and with a flame-spread index of 5 and a smoke-developed index of 20 when tested acc...
	a. Manufacturers: Subject to compliance with requirements, provide products by one of the following:
	1) ITW Insulation Systems; Illinois Tool Works, Inc.
	2) Or Equal.


	6. PVDC Jacket for Outdoor Applications: 6-mil-thick, white PVDC biaxially oriented barrier film with a permeance at 0.01 perm when tested according to ASTM E 96/E 96M and with a flame-spread index of 5 and a smoke-developed index of 25 when tested ac...
	a. Manufacturers: Subject to compliance with requirements, provide products by one of the following:
	1) ITW Insulation Systems; Illinois Tool Works, Inc.


	7. PVDC-SSL Jacket: PVDC jacket with a self-sealing, pressure-sensitive, acrylic-based adhesive covered by a removable protective strip.
	a. Manufacturers: Subject to compliance with requirements, provide products by one of the following:
	1) ITW Insulation Systems; Illinois Tool Works, Inc.
	2) Or Equal.


	8. Vinyl Jacket: White vinyl with a permeance of 1.3 perms when tested according to ASTM E 96/E 96M, Procedure A, and complying with NFPA 90A and NFPA 90B.


	2.8 FIELD-APPLIED JACKETS:
	A. Field-applied jackets shall comply with ASTM C 921, Type I, unless otherwise indicated.
	B. FSK Jacket: Aluminum-foil-face, fiberglass-reinforced scrim with kraft-paper backing.
	C. PVC Jacket: High-impact-resistant, UV-resistant PVC complying with ASTM D 1784, Class 16354-C; thickness as scheduled; roll stock ready for shop or field cutting and forming. Thickness is indicated in field-applied jacket schedules.
	1. Manufacturers: Subject to compliance with requirements, provide products by one of the following:
	a. Johns Manville; a Berkshire Hathaway company.
	b. Or Equal.
	c. P.I.C. Plastics, Inc.
	d. Speedline Corporation.

	2. Adhesive: As recommended by jacket material manufacturer.
	3. Color:  White.
	4. Factory-fabricated fitting covers to match jacket if available; otherwise, field fabricate.
	a. Shapes: 45- and 90-degree, short- and long-radius elbows, tees, valves, flanges, unions, reducers, end caps, soil-pipe hubs, traps, mechanical joints, and P-trap and supply covers for lavatories.


	D. Metal Jacket:
	1. Manufacturers: Subject to compliance with requirements, provide products by one of the following:
	a. ITW Insulation Systems; Illinois Tool Works, Inc.
	b. Or Equal.

	2. Aluminum Jacket: Comply with ASTM B 209, Alloy 3003, 3005, 3105, or 5005, Temper H-14.
	a. Sheet and roll stock ready for shop or field sizing.
	b. Finish and thickness are indicated in field-applied jacket schedules.
	c. Moisture Barrier for Indoor Applications:  3-mil-thick, heat-bonded polyethylene and kraft paper.
	d. Moisture Barrier for Outdoor Applications:  3-mil-thick, heat-bonded polyethylene and kraft paper.
	e. Factory-Fabricated Fitting Covers:
	1) Same material, finish, and thickness as jacket.
	2) Preformed 2-piece or gore, 45- and 90-degree, short- and long-radius elbows.
	3) Tee covers.
	4) Flange and union covers.
	5) End caps.
	6) Beveled collars.
	7) Valve covers.
	8) Field fabricate fitting covers only if factory-fabricated fitting covers are not available.



	E. Self-Adhesive Outdoor Jacket: 60-mil-thick, laminated vapor barrier and waterproofing membrane for installation over insulation located aboveground outdoors; consisting of a rubberized bituminous resin on a cross-laminated polyethylene film covered...
	1. Manufacturers: Subject to compliance with requirements, provide products by the following:
	a. Or Equal.
	b. Polyguard Products, Inc.


	F. PVDC Jacket for Indoor Applications: 4-mil-thick, white PVDC biaxially oriented barrier film with a permeance at 0.02 perms when tested according to ASTM E 96/E 96M and with a flame-spread index of 5 and a smoke-developed index of 20 when tested ac...
	1. Manufacturers: Subject to compliance with requirements, provide products by one of the following:
	a. ITW Insulation Systems; Illinois Tool Works, Inc.
	b. Or Equal.


	G. PVDC Jacket for Outdoor Applications: 6-mil-thick, white PVDC biaxially oriented barrier film with a permeance at 0.01 perms when tested according to ASTM E 96/E 96M and with a flame-spread index of 5 and a smoke-developed index of 25 when tested a...
	1. Manufacturers: Subject to compliance with requirements, provide products by one of the following:
	a. ITW Insulation Systems; Illinois Tool Works, Inc.
	b. Or Equal.


	H. PVDC-SSL Jacket: PVDC jacket with a self-sealing, pressure-sensitive, acrylic-based adhesive covered by a removable protective strip.
	1. Manufacturers: Subject to compliance with requirements, provide products by one of the following:
	a. ITW Insulation Systems; Illinois Tool Works, Inc.
	b. Or Equal.



	2.9 TAPES:
	A. ASJ Tape: White vapor-retarder tape matching factory-applied jacket with acrylic adhesive, complying with ASTM C 1136.
	1. Manufacturers: Subject to compliance with requirements, provide products by one of the following:
	a. Avery Dennison Corporation, Specialty Tapes Division.
	b. Compac Corporation.
	c. Knauf Insulation.
	d. Or Equal.

	2. Width: 3 inches.
	3. Thickness: 11.5 mils.
	4. Adhesion: 90 ounces’ force/inch in width.
	5. Elongation: 2 percent.
	6. Tensile Strength: 40 lb./inch in width.
	7. ASJ Tape Disks and Squares: Precut disks or squares of ASJ tape.

	B. FSK Tape: Foil-face, vapor-retarder tape matching factory-applied jacket with acrylic adhesive; complying with ASTM C 1136.
	1. Manufacturers: Subject to compliance with requirements, provide products by one of the following:
	a. Avery Dennison Corporation, Specialty Tapes Division.
	b. Ideal Tape Co., Inc., an American Biltrite Company.
	c. Knauf Insulation.
	d. Or Equal.

	2. Width: 3 inches.
	3. Thickness: 6.5 mils.
	4. Adhesion: 90 ounces’ force/inch in width.
	5. Elongation: 2 percent.
	6. Tensile Strength: 40 lbf/inch in width.
	7. FSK Tape Disks and Squares: Precut disks or squares of FSK tape.

	C. PVC Tape: White vapor-retarder tape matching field-applied PVC jacket with acrylic adhesive; suitable for indoor and outdoor applications.
	1. Manufacturers: Subject to compliance with requirements, provide products by one of the following:
	a. Compac Corporation.
	b. Ideal Tape Co., Inc., an American Biltrite Company.
	c. Or Equal.

	2. Width: 2 inches.
	3. Thickness: 6 mils.
	4. Adhesion: 64 ounces’ force/inch in width.
	5. Elongation: 500 percent.
	6. Tensile Strength: 18 lbf/inch in width.

	D. Aluminum-Foil Tape: Vapor-retarder tape with acrylic adhesive.
	1. Manufacturers: Subject to compliance with requirements, provide products by one of the following:
	a. Avery Dennison Corporation, Specialty Tapes Division.
	b. Ideal Tape Co., Inc., an American Biltrite Company.
	c. Knauf Insulation.
	d. Or Equal.

	2. Width: 2 inches.
	3. Thickness: 3.7 mils.
	4. Adhesion: 100 ounces’ force/inch in width.
	5. Elongation: 5 percent.
	6. Tensile Strength: 34 lbf/inch in width.

	E. PVDC Tape for Indoor Applications: White vapor-retarder PVDC tape with acrylic adhesive.
	1. Manufacturers: Subject to compliance with requirements, provide products by one of the following:
	a. ITW Insulation Systems; Illinois Tool Works, Inc.
	b. Or Equal.

	2. Width: 3 inches.
	3. Film Thickness: 4 mils.
	4. Adhesive Thickness: 1.5 mils.
	5. Elongation at Break: 145 percent.
	6. Tensile Strength: 55 lbf/inch in width.

	F. PVDC Tape for Outdoor Applications: White vapor-retarder PVDC tape with acrylic adhesive.
	1. Manufacturers: Subject to compliance with requirements, provide products by one of the following:
	a. ITW Insulation Systems; Illinois Tool Works, Inc.
	b. Or Equal.

	2. Width: 3 inches.
	3. Film Thickness: 6 mils.
	4. Adhesive Thickness: 1.5 mils.
	5. Elongation at Break: 145 percent.
	6. Tensile Strength: 55 lbf/inch in width.


	2.10 SECUREMENTS:
	A. Bands:
	1. Manufacturers: Subject to compliance with requirements, provide products by one of the following:
	a. ITW Insulation Systems; Illinois Tool Works, Inc.
	b. Or Equal.
	c. RPR Products, Inc.

	2. Stainless Steel: ASTM A 167 or ASTM A 240/A 240M, Type 304 or Type 316; 0.015-inch-thick, 1/2-inch 3/4-inch wide with wing seal or closed seal.
	3. Aluminum: ASTM B 209, Alloy 3003, 3005, 3105, or 5005; Temper H-14, 0.020-inch-thick, 3/4-inch wide with wing seal or closed seal.
	4. Springs: Twin spring set constructed of stainless steel with ends flat and slotted to accept metal bands. Spring size determined by manufacturer for application.

	B. Staples: Outward-clinching insulation staples, nominal 3/4-inch-wide, stainless steel or Monel.
	C. Wire:  0.062-inch soft-annealed, stainless steel.
	1. Manufacturers: Subject to compliance with requirements, provide products by one of the following:
	a. C & F Wire.
	b. Or Equal.




	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.
	3. 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. Surface Preparation: Clean and prepare surfaces to be insulated. Before insulating, apply a corrosion coating to insulated surfaces as follows:
	1. Stainless Steel: Coat 300 series stainless steel with an epoxy primer 5 mils thick and an epoxy finish 5 mils thick if operating in a temperature range between 140 and 300 deg. F. Consult coating manufacturer for appropriate coating materials and a...
	2. Carbon Steel: Coat carbon steel operating at a service temperature between 32 and 300 deg. F with an epoxy coating. Consult coating manufacturer for appropriate coating materials and application methods for operating temperature range.

	C. Coordinate insulation installation with the trade installing heat tracing. Comply with requirements for heat tracing that apply to insulation.
	D. Mix insulating cements with clean potable water; if insulating cements are to be in contact with stainless-steel surfaces, use demineralized water.

	3.3 GENERAL INSTALLATION REQUIREMENTS:
	A. Install insulation materials, accessories, and finishes with smooth, straight, and even surfaces; free of voids throughout the length of piping including fittings, valves, and specialties.
	B. Install insulation materials, forms, vapor barriers or retarders, jackets, and 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-wide strips, of same material as insulation jacket. Secure strips with adhesive and outward clinching staples along both edges of strip, spaced 4 inches o.c.
	3. Overlap jacket longitudinal seams at least 1-1/2 inches. Install insulation with longitudinal seams at bottom of pipe. Clean and dry surface to receive self-sealing lap. Staple laps with outward clinching staples along edge at 4 inches o.c.
	a. For below-ambient services, apply vapor-barrier mastic over staples.

	4. Cover joints and seams with tape, according to insulation material manufacturer's written instructions, to maintain vapor seal.
	5. Where vapor barriers are indicated, apply vapor-barrier mastic on seams and joints and at ends adjacent to pipe flanges and fittings.

	M. Cut insulation in a manner to avoid compressing insulation more than 75 percent of its nominal thickness.
	N. Finish installation with systems at operating conditions. Repair joint separations and cracking due to thermal movement.
	O. Repair damaged insulation facings by applying same facing material over damaged areas. Extend patches at least 4 inches beyond damaged areas. Adhere, staple, and seal patches similar to butt joints.
	P. For above-ambient services, do not install insulation to the following:
	1. Vibration-control devices.
	2. Testing agency labels and stamps.
	3. Nameplates and data plates.
	4. Manholes.
	5. Handholes.
	6. Cleanouts.


	3.4 PENETRATIONS:
	A. Insulation Installation at Roof Penetrations: Install insulation continuously through roof penetrations.
	1. Seal penetrations with flashing sealant.
	2. For applications requiring only indoor insulation, terminate insulation above roof surface and seal with joint sealant. For applications requiring indoor and outdoor insulation, install insulation for outdoor applications tightly joined to indoor i...
	3. Extend jacket of outdoor insulation outside roof flashing at least 2 inches below top of roof flashing.
	4. Seal jacket to roof flashing with flashing sealant.

	B. Insulation Installation at Underground Exterior Wall Penetrations: Terminate insulation flush with sleeve seal. Seal terminations with flashing sealant.
	C. Insulation Installation at Aboveground Exterior Wall Penetrations: Install insulation continuously through wall penetrations.
	1. Seal penetrations with flashing sealant.
	2. For applications requiring only indoor insulation, terminate insulation inside wall surface and seal with joint sealant. For applications requiring indoor and outdoor insulation, install insulation for outdoor applications tightly joined to indoor ...
	3. Extend jacket of outdoor insulation outside wall flashing and overlap wall flashing at least 2 inches.
	4. Seal jacket to wall flashing with flashing sealant.

	D. Insulation Installation at Interior Wall and Partition Penetrations (That Are Not Fire Rated): Install insulation continuously through walls and partitions.
	E. Insulation Installation at Fire-Rated Wall and Partition Penetrations: Install insulation continuously through penetrations of fire-rated walls and partitions.
	1. Comply with requirements in Section 07 84 00 "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 07 84 00 "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, vo...
	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 wi...
	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 on...
	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...
	6. Insulate flanges and unions using a section of oversized preformed pipe insulation. Overlap adjoining pipe insulation by not less than two times the thickness of pipe insulation, or one pipe diameter, whichever is thicker.
	7. Cover segmented insulated surfaces with a layer of finishing cement and coat with a mastic. Install vapor-barrier mastic for below-ambient services and a breather mastic for above-ambient services. Reinforce the mastic with fabric-reinforcing mesh....
	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 ad...
	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 t...
	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 pla...
	3. Construct removable valve insulation covers in same manner as for flanges, except divide the two-part section on the vertical center line of valve body.
	4. When covers are made from block insulation, make two halves, each consisting of mitered blocks wired to stainless-steel fabric. Secure this wire frame, with its attached insulation, to flanges with tie wire. Extend insulation at least 2 inches over...
	5. Unless a PVC jacket is indicated in field-applied jacket schedules, finish exposed surfaces with a metal jacket.


	3.6 INSTALLATION OF FLEXIBLE ELASTOMERIC INSULATION:
	A. Seal longitudinal seams and end joints with manufacturer's recommended adhesive to eliminate openings in insulation that allow passage of air to surface being insulated.
	B. Insulation Installation on Pipe Flanges:
	1. Install pipe insulation to outer diameter of pipe flange.
	2. Make width of insulation section same as overall width of flange and bolts, plus twice the thickness of pipe insulation.
	3. Fill voids between inner circumference of flange insulation and outer circumference of adjacent straight pipe segments with cut sections of sheet insulation of same thickness as 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 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...

	B. Insulation Installation on Pipe Flanges:
	1. Install preformed pipe insulation to outer diameter of pipe flange.
	2. Make width of insulation section same as overall width of flange and bolts, plus twice the thickness of pipe insulation.
	3. Fill voids between inner circumference of flange insulation and outer circumference of adjacent straight pipe segments with mineral-fiber blanket insulation.
	4. Install jacket material with manufacturer's recommended adhesive, overlap seams at least 1-inch, and seal joints with flashing sealant.

	C. Insulation Installation on Pipe Fittings and Elbows:
	1. Install preformed sections of same material as straight segments of pipe insulation when available.
	2. When preformed insulation elbows and fittings are not available, install mitered sections of pipe insulation, to a thickness equal to adjoining pipe insulation. Secure insulation materials with wire or bands.

	D. Insulation Installation on Valves and Pipe Specialties:
	1. Install preformed sections of same material as straight segments of pipe insulation when available.
	2. When preformed sections are not available, install mitered sections of pipe insulation to valve body.
	3. Arrange insulation to permit access to packing and to allow valve operation without disturbing insulation.
	4. Install insulation to flanges as specified for flange insulation application.


	3.8 FIELD-APPLIED JACKET INSTALLATION:
	A. Where FSK jackets are indicated, install as follows:
	1. Draw jacket material smooth and tight.
	2. Install lap or joint strips with same material as jacket.
	3. Secure jacket to insulation with manufacturer's recommended adhesive.
	4. Install jacket with 1-1/2-inch laps at longitudinal seams and 3-inch-wide joint strips at end joints.
	5. Seal openings, punctures, and breaks in vapor-retarder jackets and exposed insulation with vapor-barrier mastic.

	B. Where PVC jackets are indicated, install with 1-inch overlap at longitudinal seams and end joints; for horizontal applications. Seal with manufacturer's recommended adhesive.
	1. Apply two continuous beads of adhesive to seams and joints, one bead under lap and the finish bead along seam and joint edge.

	C. Where metal jackets are indicated, install with 2-inch overlap at longitudinal seams and end joints. Overlap longitudinal seams arranged to shed water. Seal end joints with weatherproof sealant recommended by insulation manufacturer. Secure jacket ...
	D. Where PVDC jackets are indicated, install as follows:
	1. Apply three separate wraps of filament tape per insulation section to secure pipe insulation to pipe prior to installation of PVDC jacket.
	2. Wrap factory-presized jackets around individual pipe insulation sections with one end overlapping the previously installed sheet. Install presized jacket with an approximate overlap at butt joint of 2 inches over the previous section. Adhere lap se...
	3. Continuous jacket can be spiral-wrapped around a length of pipe insulation. Apply adhesive or PVDC tape at overlapped spiral edge. When electing to use adhesives, refer to manufacturer's written instructions for application of adhesives along this ...
	4. Jacket can be wrapped in cigarette fashion along length of roll for insulation systems with an outer circumference of 33-1/2 inches or less. The 33-1/2-inch-circumference limit allows for 2-inch-overlap seal. Using the length of roll allows for lon...
	5. Repair holes or tears in PVDC jacket by placing PVDC tape over the hole or tear and wrapping a minimum of 1-1/4 circumferences to avoid damage to tape edges.


	3.9 FINISHES:
	A. Pipe Insulation with ASJ, Glass-Cloth, or Other Paintable Jacket Material: Paint jacket with paint system identified below and as specified in Section 09 90 00 "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.

	3.10 PIPING INSULATION SCHEDULE, GENERAL:
	A. Acceptable preformed pipe and tubular insulation materials and thicknesses are identified for each piping system and pipe size range. If more than one material is listed for a piping system, selection from materials listed is Contractor's option.
	B. Items Not Insulated: Unless otherwise indicated, do not install insulation on the following:
	1. Drainage piping located in crawl spaces.
	2. Underground piping.
	3. Chrome-plated pipes and fittings unless there is a potential for personnel injury.


	3.11 INDOOR PIPING INSULATION SCHEDULE:
	A. Heating-Hot-Water Supply and Return, 200 Deg. F and Below:
	1. NPS 12 and Smaller: Insulation shall be:
	a. Mineral-Fiber, Preformed Pipe, Type I: thickness to meet energy IECC-2015.


	B. Steam and Steam Condensate Piping, 350 Deg. F and Below:
	1. NPS 12 and Smaller: Insulation shall be:
	a. Mineral-Fiber, Preformed Pipe, Type I: thickness to meet energy IECC-2015.



	3.12 INDOOR, FIELD-APPLIED JACKET SCHEDULE
	A. Install jacket over insulation material. For insulation with factory-applied jacket, install the field-applied jacket over the factory-applied jacket.
	B. Piping, Exposed in all building spaces:
	1. PVC.




	23 21 13 - Hydronic 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.
	B. Related Sections:

	1.2 SUMMARY
	A. Section includes pipe and fitting materials and joining methods for the following:
	1. Copper tube and fittings.
	2. Steel pipe and fittings.
	3. Joining materials.
	4. Transition fittings.
	5. Dielectric fittings.
	6. Bypass chemical feeder.
	7. Glycol-Water Make-up System


	1.3 ACTION SUBMITTALS:
	A. Product Data: For each type of the following:
	1. Pipe.
	2. Fittings.
	3. Joining materials.
	4. Bypass chemical feeder.
	5. Glycol-Water Make-up System


	1.4 INFORMATIONAL SUBMITTALS:
	A. Coordination Drawings: Piping layout, drawn to scale, on which the following items are shown and coordinated with each other, using input from installers of the items involved:
	1. Suspended ceiling components.
	2. Other building services.
	3. Structural members.

	B. Qualification Data: For Installer.
	C. Welding certificates.
	D. Field quality-control reports.

	1.5 QUALITY ASSURANCE:
	A. Installer Qualifications:
	1. Installers of Pressure-Sealed Joints: Installers shall be certified by pressure-seal joint manufacturer as having been trained and qualified to join piping with pressure-seal pipe couplings and fittings.
	2. Fiberglass Pipe and Fitting Installers: Installers of RTRF and RTRP shall be certified by manufacturer of pipes and fittings as having been trained and qualified to join fiberglass piping with manufacturer-recommended adhesive.

	B. Steel Support Welding: Qualify procedures and personnel according to AWS D1.1/D1.1M, "Structural Welding Code - Steel."
	C. Pipe Welding: Qualify procedures and operators according to ASME Boiler and Pressure Vessel Code: Section IX.
	1. Comply with ASME B31.9, "Building Services Piping," for materials, products, and installation.
	2. Certify that each welder has passed AWS qualification tests for welding processes involved and that certification is current.



	PART 2 -  PRODUCTS
	2.1 PERFORMANCE REQUIREMENTS:
	A. Hydronic piping components and installation shall be capable of withstanding the following minimum working pressure and temperature unless otherwise indicated:
	1. Hot-Water Heating Piping:  150 psig at 200 deg. F.
	2. Makeup-Water Piping:  80 psig at 150 deg. F.
	3. Condensate-Drain Piping:  150 deg. F.
	4. Air-Vent Piping:  200 deg. F.
	5. Safety-Valve-Inlet and -Outlet Piping: Equal to the pressure of the piping system to which it is attached.


	2.2 COPPER TUBE AND FITTINGS:
	A. Drawn-Temper Copper Tubing:  ASTM B 88, Type L.
	B. Annealed-Temper Copper Tubing: ASTM B 88, Type K.
	C. DWV Copper Tubing: ASTM B 306, Type DWV.
	D. Grooved, Mechanical-Joint, Wrought-Copper Fittings: ASME B16.22.
	1. Manufacturers: Subject to compliance with requirements, provide products by one of the following:
	a. Anvil International.
	b. Star Pipe Products.
	c. Victaulic Company.

	2. Grooved-End Copper Fittings: ASTM B 75, copper tube or ASTM B 584, bronze casting.
	3. Grooved-End-Tube Couplings: Rigid pattern unless otherwise indicated; gasketed fitting. Ductile-iron housing with keys matching pipe and fitting grooves, prelubricated EPDM gasket rated for minimum 230 deg. F for use with housing, and steel bolts a...

	E. Copper or Bronze Pressure-Seal Fittings:
	1. Manufacturers: Subject to compliance with requirements, provide products by one of the following:
	a. Elkhart Products Corporation.
	b. Mueller Industries, Inc.
	c. NIBCO INC.
	d. Viega LLC.

	2. Housing: Copper.
	3. O-Rings and Pipe Stops: EPDM.
	4. Tools: Manufacturer's special tools.
	5. Minimum 200-psig working-pressure rating at 250 deg. F.

	F. Wrought-Copper Unions: ASME B16.22.

	2.3 STEEL PIPE AND FITTINGS:
	A. Steel Pipe: ASTM A 53/A 53M, black steel with plain ends; welded and seamless, Grade B, and wall thickness as indicated in "Piping Applications" Article.
	B. Cast-Iron Threaded Fittings: ASME B16.4; Classes 125 and 250 as indicated in "Piping Applications" Article.
	C. Malleable-Iron Threaded Fittings: ASME B16.3, Classes 150 and 300 as indicated in "Piping Applications" Article.
	D. Malleable-Iron Unions: ASME B16.39; Classes 150, 250, and 300 as indicated in "Piping Applications" Article.
	E. Cast-Iron Pipe Flanges and Flanged Fittings: ASME B16.1, Classes 25, 125, and 250; raised ground face, and bolt holes spot faced as indicated in "Piping Applications" Article.
	F. Wrought-Steel Fittings: ASTM A 234/A 234M, wall thickness to match adjoining pipe.
	G. Wrought Cast- and Forged-Steel Flanges and Flanged Fittings: ASME B16.5, including bolts, nuts, and gaskets of the following material group, end connections, and facings:
	1. Material Group: 1.1.
	2. End Connections: Butt welding.
	3. Facings: Raised face.

	H. Grooved Mechanical-Joint Fittings and Couplings:
	1. Manufacturers: Subject to compliance with requirements, provide products by one of the following:
	a. Victaulic Company.
	b. Grinnell Mechanical Products.

	2. Joint Fittings: ASTM A 536, Grade 65-45-12 ductile iron; ASTM A 47/A 47M, Grade 32510 malleable iron; ASTM A 53/A 53M, Type F, E, or S, Grade B fabricated steel; or ASTM A 106/A 106M, Grade B steel fittings with grooves or shoulders constructed to ...
	3. Couplings: Ductile- or malleable-iron housing and EPDM gasket of central cavity pressure-responsive design; with nuts, bolts, locking pin, locking toggle, or lugs to secure grooved pipe and fittings.

	I. Steel Pipe Nipples: ASTM A 733, made of same materials and wall thicknesses as pipe in which they are installed.

	2.4 JOINING MATERIALS:
	A. Pipe-Flange Gasket Materials: Suitable for chemical and thermal conditions of piping system contents.
	1. ASME B16.21, nonmetallic, flat, asbestos free, 1/8-inch maximum thickness unless otherwise indicated.
	a. Full-Face Type: For flat-face, Class 125, cast-iron and cast-bronze flanges.
	b. Narrow-Face Type: For raised-face, Class 250, cast-iron and steel flanges.


	B. Flange Bolts and Nuts: ASME B18.2.1, carbon steel, unless otherwise indicated.
	C. Solder Filler Metals: ASTM B 32, lead-free alloys. Include water-flushable flux according to ASTM B 813.
	D. Brazing Filler Metals: AWS A5.8/A5.8M, BCuP Series, copper-phosphorus alloys for joining copper with copper; or BAg-1, silver alloy for joining copper with bronze or steel.
	E. Welding Filler Metals: Comply with AWS D10.12M/D10.12 for welding materials appropriate for wall thickness and chemical analysis of steel pipe being welded.

	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:
	a. Capitol Manufacturing Company.
	b. Central Plastics Company.
	c. Matco-Norca.
	d. WATTS.
	e. Zurn Industries, LLC.

	2. Description:
	a. Standard: ASSE 1079.
	b. Pressure Rating:  250 psig.
	c. End Connections: Solder-joint copper alloy and threaded ferrous.


	C. Dielectric Flanges:
	1. Manufacturers: Subject to compliance with requirements, provide products by one of the following:
	a. Capitol Manufacturing Company.
	b. WATTS.
	c. Wilkins.
	d. Zurn Industries, LLC.

	2. Description:
	a. Standard: ASSE 1079.
	b. Factory-fabricated, bolted, companion-flange assembly.
	c. Pressure Rating:  175 psig.
	d. End Connections: Solder-joint copper alloy and threaded ferrous; threaded solder-joint copper alloy and threaded ferrous.



	2.6 BYPASS CHEMICAL FEEDER:
	A. Description: Welded steel construction; 125-psig working pressure; 5-gal. capacity; with fill funnel and inlet, outlet, and drain valves.
	1. Chemicals: Specially formulated, based on analysis of makeup water, to prevent accumulation of scale and corrosion in piping and connected equipment.


	2.7 GLYCOL-WATER MAKE-UP SYSTEM
	A. Propylene glycol shall be inhibited with 1.75 percent dipotassium phosphate. Do not use automotive anti freeze because the inhibitors used are not needed and can cause sludge precipitate that interferes with heat transfer.
	B. Provide required amount of glycol to obtain the percent by volume for glycol-water systems as follows and to provide one-half tank reserve supply: 40 percent for hydronic system.
	C. Glycol Water Make up System:
	1. Glycol Water storage tank: Self-supporting polyethylene, minimum 90 mil thickness, with removable cover or black steel with 90 mil polyethylene insert. Capacity shall be 55 gallons, with approximate diameter of 23 inches and height of 36 inches. Re...
	2. Glycol Water make up pump: Bronze fitted, self priming, high head type suitable for pumping a 33 percent to 50 percent glycol water solution in intermittent service. The pump shall be provided with a mechanical shaft seal and be flange connected to...
	3. Back pressure regulating valve: Spring loaded, diaphragm actuated type with bronze or steel body, stainless steel trim with capacity to relieve 100 percent of pump flow with an allowable rise in the regulated pressure of 10 psig above the set point...
	4. Low water level control: Steel or plastic float housing, stainless steel or plastic float, positive snap acting SPST switch mechanism, rated 10 amps 120 volt AC, in General Purpose (NEMA 1) enclosure. The control shall be rated for pressures to 150...



	PART 3 -  EXECUTION
	3.1 PIPING APPLICATIONS:
	A. Hot-water heating piping, aboveground, NPS 2 and smaller, shall be the following:
	1. Type L, drawn-temper copper tubing, wrought-copper fittings, and soldered or pressure-seal joints.

	B. Hot-water heating piping, aboveground, NPS 2-1/2 and larger, shall be one of the following:
	1.  Schedule 40 steel pipe, wrought-steel fittings and wrought-cast or forged-steel flanges and flange fittings, and welded and flanged joints.
	2. Schedule 40 steel pipe; grooved, mechanical joint coupling and fittings; and grooved, mechanical joints.

	C. Makeup-water piping installed aboveground shall be the following:
	1. Type L, drawn-temper copper tubing, wrought-copper fittings, and soldered joints.

	D. Condensate-Drain Piping:  Type M, drawn-temper copper tubing, wrought-copper fittings, and soldered joints.
	E. Air-Vent Piping:
	1. Inlet: Same as service where installed with metal-to-plastic transition fittings for plastic piping systems according to piping manufacturer's written instructions.
	2. Outlet: Type K, annealed-temper copper tubing with soldered or flared joints.

	F. Safety-Valve-Inlet and -Outlet Piping for Hot-Water Piping: Same materials and joining methods as for piping specified for the service in which safety valve is installed with metal-to-plastic transition fittings for plastic piping systems according...

	3.2 PIPING INSTALLATIONS:
	A. Drawing plans, schematics, and diagrams indicate general location and arrangement of piping systems. Install piping as indicated unless deviations to layout are approved on Coordination Drawings.
	B. Install piping in concealed locations unless otherwise indicated and except in equipment rooms and service areas.
	C. Install piping indicated to be exposed and piping in equipment rooms and service areas at right angles or parallel to building walls. Diagonal runs are prohibited unless specifically indicated otherwise.
	D. Install piping above accessible ceilings to allow sufficient space for ceiling panel removal.
	E. Install piping to permit valve servicing.
	F. Install piping at indicated slopes.
	G. Install piping free of sags and bends.
	H. Install fittings for changes in direction and branch connections.
	I. Install piping to allow application of insulation.
	J. Select system components with pressure rating equal to or greater than system operating pressure.
	K. Install groups of pipes parallel to each other, spaced to permit applying insulation and servicing of valves.
	L. Install drains, consisting of a tee fitting, NPS 3/4 ball valve, and short NPS 3/4 threaded nipple with cap, at low points in piping system mains and elsewhere as required for system drainage.
	M. Install piping at a uniform grade of 0.2 percent upward in direction of flow.
	N. Reduce pipe sizes using eccentric reducer fitting installed with level side up.
	O. Install branch connections to mains using mechanically formed tee fittings in main pipe, with the branch connected to the bottom of the main pipe. For up-feed risers, connect the branch to the top of the main pipe.
	P. Install unions in piping, NPS 2 and smaller, adjacent to valves, at final connections of equipment, and elsewhere as indicated.
	Q. Install shutoff valve immediately upstream of each dielectric fitting.
	R. Comply with requirements in Section 23 05 53 – IDENTIFICATION FOR HVAC PIPING AND EQUIPMENT for identifying piping.

	3.3 DIELECTRIC FITTING INSTALLATION:
	A. Install dielectric fittings in piping at connections of dissimilar metal piping and tubing.
	B. Dielectric Fittings for NPS 2 and Smaller: Use dielectric unions.

	3.4 HANGERS AND SUPPORTS:
	A. Comply with requirements in Section 23 05 29 – HANGERS AND SUPPORTS FOR HVAC PIPING AND EQUIPMENT for hanger, support, and anchor devices. Comply with the following requirements for maximum spacing of supports.
	B. Install the following pipe attachments:
	1. Adjustable steel clevis hangers for individual horizontal piping less than 20 feet long.
	2. Adjustable roller hangers and spring hangers for individual horizontal piping 20 feet or longer.
	3. Pipe Roller: MSS SP-58, Type 44 for multiple horizontal piping 20 feet or longer, supported on a trapeze.
	4. Spring hangers to support vertical runs.
	5. Provide copper-clad hangers and supports for hangers and supports in direct contact with copper pipe.
	6. On plastic pipe, install pads or cushions on bearing surfaces to prevent hanger from scratching pipe.

	C. Install hangers for steel piping with the following maximum spacing and minimum rod sizes:
	1. NPS 3/4: Maximum span, 7 feet.
	2. NPS 1: Maximum span, 7 feet.
	3. NPS 1-1/2: Maximum span, 9 feet.
	4. NPS 2: Maximum span, 10 feet.
	5. NPS 2-1/2: Maximum span, 11 feet.
	6. NPS 3 and Larger: Maximum span, 12 feet.

	D. Install hangers for drawn-temper copper piping with the following maximum spacing and minimum rod sizes:
	1. NPS 3/4: Maximum span, 5 feet; minimum rod size, ¼-inch.
	2. NPS 1: Maximum span, 6 feet; minimum rod size, ¼-inch.
	3. NPS 1-1/4Maximum span, 7 feet; minimum rod size, 3/8-inch.
	4. NPS 1-1/2: Maximum span, 8 feet; minimum rod size, 3/8-inch.
	5. NPS 2: Maximum span, 8 feet; minimum rod size, 3/8-inch.
	6. NPS 2-1/2: Maximum span, 9 feet; minimum rod size, 3/8-inch.
	7. NPS 3 and Larger: Maximum span, 10 feet; minimum rod size, 3/8-inch.

	E. Support vertical runs at roof, at each floor, and at 10-foot intervals between floors.

	3.5 PIPE JOINT CONSTRUCTION:
	A. Ream ends of pipes and tubes and remove burrs. Bevel plain ends of steel pipe.
	B. Remove scale, slag, dirt, and debris from inside and outside of pipe and fittings before assembly.
	C. Soldered Joints: Apply ASTM B 813, water-flushable flux, unless otherwise indicated, to tube end. Construct joints according to ASTM B 828 or CDA's "Copper Tube Handbook," using lead-free solder alloy complying with ASTM B 32.
	D. Brazed Joints: Construct joints according to AWS's "Brazing Handbook," "Pipe and Tube" Chapter, using copper-phosphorus brazing filler metal complying with AWS A5.8/A5.8M.
	E. 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 unless dry seal threading is specified.
	2. Damaged Threads: Do not use pipe or pipe fittings with threads that are corroded or damaged. Do not use pipe sections that have cracked or open welds.

	F. Welded Joints: Construct joints according to AWS D10.12M/D10.12, using qualified processes and welding operators according to "Quality Assurance" Article.
	G. Flanged Joints: Select appropriate gasket material, size, type, and thickness for service application. Install gasket concentrically positioned. Use suitable lubricants on bolt threads.
	H. Grooved Joints: Assemble joints with coupling and gasket, lubricant, and bolts. Cut or roll grooves in ends of pipe based on pipe and coupling manufacturer's written instructions for pipe wall thickness. Use grooved-end fittings and rigid, grooved-...
	I. Mechanically Formed, Copper-Tube-Outlet Joints: Use manufacturer-recommended tool and procedure, and brazed joints.
	J. Pressure-Sealed Joints: Use manufacturer-recommended tool and procedure. Leave insertion marks on pipe after assembly.

	3.6 TERMINAL EQUIPMENT CONNECTIONS:
	A. Sizes for supply and return piping connections shall be the same as or larger than equipment connections.
	B. Install control valves in accessible locations close to connected equipment.
	C. Install bypass piping with globe valve around control valve. If parallel control valves are installed, only one bypass is required.
	D. Install ports for pressure gages and thermometers at coil inlet and outlet connections. Comply with requirements in Section 23 05 19 – METERS AND GAGES FOR HVAC PIPING.

	3.7 CHEMICAL TREATMENT:
	A. Perform an analysis of makeup water to determine type and quantities of chemical treatment needed to keep system free of scale, corrosion, and fouling, and to sustain the following water characteristics:
	1. pH:  9.0 to 10.5.
	2. "P" Alkalinity:  100 to 500 ppm.
	3. Boron:  100 to 200 ppm.
	4. Chemical Oxygen Demand: Maximum of 100 ppm. Revise this value if closed system contains glycol.
	5. Corrosion Inhibitor:
	a. Sodium Nitrate:  1000 to 1500 ppm.
	b. Molybdate:  200 to 300 ppm.
	c. Chromate:  200 to 300 ppm.
	d. Sodium Nitrate Plus Molybdate:  100 to 200 ppm each.
	e. Chromate Plus Molybdate:  50 to 100 ppm each.

	6. Soluble Copper: Maximum of 0.20 ppm.
	7. Tolyiriazole Copper and Yellow Metal Corrosion Inhibitor: Minimum of 10 ppm.
	8. Total Suspended Solids: Maximum of 10 ppm.
	9. Ammonia: Maximum of 20 ppm.
	10. Free Caustic Alkalinity: Maximum of 20 ppm.
	11. Microbiological Limits:
	a. Total Aerobic Plate Count: Maximum of 1000 organisms/mL.
	b. Total Anaerobic Plate Count: Maximum of 100 organisms/mL.
	c. Nitrate Reducers:  100 organisms/mL.
	d. Sulfate Reducers: Maximum of zero organisms/mL.
	e. Iron Bacteria: Maximum of zero organisms/mL.


	B. Install bypass chemical feeders in each hydronic system where indicated.
	1. Install in upright position with top of funnel not more than 48 inches above the floor.
	2. Install feeder in minimum NPS 3/4 bypass line, from main with full-size, full-port, ball valve in the main between bypass connections.
	3. Install NPS 3/4 pipe from chemical feeder drain to nearest equipment drain and include a full-size, full-port, ball valve.

	C. Fill system with fresh water and add liquid alkaline compound with emulsifying agents and detergents to remove grease and petroleum products from piping. Circulate solution for a minimum of 24 hours, drain, clean strainer screens, and refill with f...
	D. Add initial chemical treatment and maintain water quality in ranges noted above for the first year of operation.
	E. Fill systems that have antifreeze or glycol solutions with the following concentrations:
	1. Hot-Water Heating Piping: Minimum of 40 percent propylene glycol.


	3.8 FIELD QUALITY CONTROL:
	A. Prepare hydronic piping according to ASME B31.9 and as follows:
	1. Leave joints, including welds, uninsulated and exposed for examination during test.
	2. Provide temporary restraints for expansion joints that cannot sustain reactions due to test pressure. If temporary restraints are impractical, isolate expansion joints from testing.
	3. Flush hydronic piping systems with clean water; then remove and clean or replace strainer screens.
	4. Isolate equipment from piping. If a valve is used to isolate equipment, its closure shall be capable of sealing against test pressure without damage to valve. Install blinds in flanged joints to isolate equipment.
	5. Install safety valve, set at a pressure no more than one-third higher than test pressure, to protect against damage by expanding liquid or other source of overpressure during test.

	B. Perform the following tests on hydronic piping:
	1. Use ambient temperature water as a testing medium unless there is risk of damage due to freezing. Another liquid that is safe for workers and compatible with piping may be used.
	2. While filling system, use vents installed at high points of system to release air. Use drains installed at low points for complete draining of test liquid.
	3. Isolate expansion tanks and determine that hydronic system is full of water.
	4. Subject piping system to hydrostatic test pressure that is not less than 1.5 times the system's working pressure. Test pressure shall not exceed maximum pressure for any vessel, pump, valve, or other component in system under test. Verify that stre...
	5. After hydrostatic test pressure has been applied for at least 10 minutes, examine piping, joints, and connections for leakage. Eliminate leaks by tightening, repairing, or replacing components, and repeat hydrostatic test until there are no leaks.
	6. Prepare written report of testing.

	C. Perform the following before operating the system:
	1. Open manual valves fully.
	2. Inspect pumps for proper rotation.
	3. Set makeup pressure-reducing valves for required system pressure.
	4. Inspect air vents at high points of system and determine if all are installed and operating freely (automatic type), or bleed air completely (manual type).
	5. Set temperature controls so all coils are calling for full flow.
	6. Inspect and set operating temperatures of hydronic equipment, such as boilers, chillers, cooling towers, to specified values.
	7. Verify lubrication of motors and bearings.
	END OF SECTION




	23 21 16 - Hydronic Piping Specialties
	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS:
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.

	1.2 SUMMARY:
	A. Section includes special-duty valves and specialties for the following:
	1. Hydronic specialty valves.
	2. Air-control devices.
	3. Strainers.
	4. Connectors.


	1.3 ACTION SUBMITTALS:
	A. Product Data: For each type of the following:
	1. Hydronic Specialty Valves: Include flow and pressure drop curves based on manufacturer's testing for calibrated-orifice balancing valves and automatic flow-control valves.
	2. Air-control devices.
	3. Strainers.
	4. Connectors.


	1.4 CLOSEOUT SUBMITTALS:
	A. Operation and Maintenance Data: For air-control devices, hydronic specialties, and special-duty valves to include in emergency, operation, and maintenance manuals.

	1.5 MAINTENANCE MATERIAL SUBMITTALS:
	A. Differential Pressure Meter: For each type of balancing valve and automatic flow control valve, include flowmeter, probes, hoses, flow charts, and carrying case.

	1.6 QUALITY ASSURANCE:
	A. Pipe Welding: Qualify procedures and operators according to ASME Boiler and Pressure Vessel Code: Section IX.
	1. Safety valves and pressure vessels shall bear the appropriate ASME label. Fabricate and stamp air separators and expansion tanks to comply with ASME Boiler and Pressure Vessel Code: Section VIII, Division 1.



	PART 2 -  PRODUCTS
	2.1 HYDRONIC SPECIALTY VALVES:
	A. Bronze, Calibrated-Orifice, Balancing Valves:
	1. Manufacturers: Subject to compliance with requirements, provide products by one of the following:
	a. Armstrong Pumps, Inc.
	b. Bell & Gossett; a Xylem brand.
	c. Grinnell Mechanical Products.
	d. Griswold Controls.
	e. Nexus Valve, Inc.
	f. NIBCO INC.
	g. TACO Comfort Solutions, Inc.
	h. Victaulic Company.

	2. Body: Bronze, ball or plug type with calibrated orifice or venturi.
	3. Ball: Brass or stainless steel.
	4. Plug: Resin.
	5. Seat: PTFE.
	6. End Connections: Threaded or socket.
	7. Pressure Gage Connections: Integral seals for portable differential pressure meter.
	8. Handle Style: Lever, with memory stop to retain set position.
	9. CWP Rating: Minimum 125 psig.
	10. Maximum Operating Temperature: 250 deg. F.

	B. Cast-Iron or Steel, Calibrated-Orifice, Balancing Valves:
	1. Manufacturers: Subject to compliance with requirements, provide products by one of the following:
	a. Armstrong Pumps, Inc.
	b. Bell & Gossett; a Xylem brand.
	c. Grinnell Mechanical Products.
	d. Griswold Controls.
	e. Nexus Valve, Inc.
	f. NIBCO INC.
	g. TACO Comfort Solutions, Inc.
	h. Victaulic Company.

	2. Body: Cast-iron or steel body, ball, plug, or globe pattern with calibrated orifice or venturi.
	3. Ball: Brass or stainless steel.
	4. Stem Seals: EPDM O-rings.
	5. Disc: Glass and carbon-filled PTFE.
	6. Seat: PTFE.
	7. End Connections: Flanged or grooved.
	8. Pressure Gage Connections: Integral seals for portable differential pressure meter.
	9. Handle Style: Lever, with memory stop to retain set position.
	10. CWP Rating: Minimum 125 psig.
	11. Maximum Operating Temperature: 250 deg. F.

	C. Diaphragm-Operated, Pressure-Reducing Valves: ASME labeled.
	1. Manufacturers: Subject to compliance with requirements, provide products by one of the following:
	a. Apollo Flow Controls; Conbraco Industries, Inc.
	b. Armstrong Pumps, Inc.
	c. Bell & Gossett; a Xylem brand.
	d. WATTS.

	2. Body: Bronze or brass.
	3. Disc: Glass and carbon-filled PTFE.
	4. Seat: Brass.
	5. Stem Seals: EPDM O-rings.
	6. Diaphragm: EPT.
	7. Low inlet-pressure check valve.
	8. Inlet Strainer: , removable without system shutdown.
	9. Valve Seat and Stem: Noncorrosive.
	10. Valve Size, Capacity, and Operating Pressure: Selected to suit system in which installed, with operating pressure and capacity factory set and field adjustable.

	D. Diaphragm-Operated Safety Valves: ASME labeled.
	1. Manufacturers: Subject to compliance with requirements, provide products by one of the following:
	a. AMTROL, Inc.
	b. Apollo Flow Controls; Conbraco Industries, Inc.
	c. Armstrong Pumps, Inc.
	d. Bell & Gossett; a Xylem brand.
	e. Spence Engineering Company, Inc.
	f. WATTS.

	2. Body: Bronze or brass.
	3. Disc: Glass and carbon-filled PTFE.
	4. Seat: Brass.
	5. Stem Seals: EPDM O-rings.
	6. Diaphragm: EPT.
	7. Wetted, Internal Work Parts: Brass and rubber.
	8. Inlet Strainer: , removable without system shutdown.
	9. Valve Seat and Stem: Noncorrosive.
	10. Valve Size, Capacity, and Operating Pressure: Comply with ASME Boiler and Pressure Vessel Code: Section IV, and selected to suit system in which installed, with operating pressure and capacity factory set and field adjustable.

	E. Automatic Flow-Control Valves:
	1. Manufacturers: Subject to compliance with requirements, provide products by one of the following:
	a. Griswold Controls.
	b. Hays Fluid Controls.
	c. Nexus Valve, Inc.
	d. NIBCO INC.

	2. Body: Brass or ferrous metal.
	3. Piston and Spring Assembly:  Stainless steel, tamper proof, self-cleaning, and removable.
	4. Combination Assemblies: Include bronze or brass-alloy ball valve.
	5. Identification Tag: Marked with zone identification, valve number, and flow rate.
	6. Size: Same as pipe in which installed.
	7. Performance: Maintain constant flow, plus or minus 5 percent over system pressure fluctuations.
	8. Minimum CWP Rating:  175 psig.
	9. Maximum Operating Temperature:  250 deg. F.


	2.2 AIR-CONTROL DEVICES:
	A. Manual Air Vents:
	1. Manufacturers: Subject to compliance with requirements, provide products by one of the following:
	a. AMTROL, Inc.
	b. Apollo Flow Controls; Conbraco Industries, Inc.
	c. Armstrong Pumps, Inc.
	d. Bell & Gossett; a Xylem brand.
	e. Nexus Valve, Inc.
	f. TACO Comfort Solutions, Inc.

	2. Body: Bronze.
	3. Internal Parts: Nonferrous.
	4. Operator: Screwdriver or thumbscrew.
	5. Inlet Connection: NPS 1/2.
	6. Discharge Connection: NPS 1/8.
	7. CWP Rating: 150 psig.
	8. Maximum Operating Temperature: 225 deg. F.

	B. Automatic Air Vents:
	1. Manufacturers: Subject to compliance with requirements, provide products by one of the following:
	a. AMTROL, Inc.
	b. Armstrong Pumps, Inc.
	c. Bell & Gossett; a Xylem brand.
	d. Nexus Valve, Inc.
	e. Spirotherm, Inc.
	f. TACO Comfort Solutions, Inc.

	2. Body: Bronze or cast iron.
	3. Internal Parts: Nonferrous.
	4. Operator: Noncorrosive metal float.
	5. Inlet Connection: NPS 1/2.
	6. Discharge Connection: NPS 1/4.
	7. CWP Rating: 150 psig.
	8. Maximum Operating Temperature: 240 deg. F.

	C. Bladder-Type Expansion Tanks:
	1. Manufacturers: Subject to compliance with requirements, provide products by one of the following:
	a. AMTROL, Inc.
	b. Armstrong Pumps, Inc.
	c. Bell & Gossett; a Xylem brand.
	d. Flo Fab Inc.
	e. TACO Comfort Solutions, Inc.

	2. Tank: Welded steel, rated for 125-psig working pressure and 375 deg. F maximum operating temperature. Factory test after taps are fabricated and supports installed and are labeled according to ASME Boiler and Pressure Vessel Code: Section VIII, Div...
	3. Bladder: Securely sealed into tank to separate air charge from system water to maintain required expansion capacity.
	4. Air-Charge Fittings: Schrader valve, stainless steel with EPDM seats.

	D. Tangential-Type Air Separators:
	1. Manufacturers: Subject to compliance with requirements, provide products by one of the following:
	a. AMTROL, Inc.
	b. Armstrong Pumps, Inc.
	c. Bell & Gossett; a Xylem brand.
	d. TACO Comfort Solutions, Inc.

	2. Tank: Welded steel; ASME constructed and labeled for 125-psig minimum working pressure and 375 deg. F maximum operating temperature.
	3. Air Collector Tube: Perforated stainless steel, constructed to direct released air into expansion tank.
	4. Tangential Inlet and Outlet Connections: Threaded for NPS 2 and smaller; flanged connections for NPS 2-1/2 and larger.
	5. Blowdown Connection: Threaded.
	6. Size: Match system flow capacity.


	2.3 STRAINERS:
	A. Y-Pattern Strainers:
	1. Body: ASTM A 126, Class B, cast iron with bolted cover and bottom drain connection.
	2. End Connections: Threaded ends for NPS 2 and smaller; flanged ends for NPS 2-1/2 and larger.
	3. Strainer Screen: Stainless-steel, 40-mesh strainer, or perforated stainless-steel basket.
	4. CWP Rating: 125 psig.


	2.4 CONNECTORS:
	A. Stainless-Steel Bellow, Flexible Connectors:
	1. Body: Stainless-steel bellows with woven, flexible, bronze, wire-reinforcing protective jacket.
	2. End Connections: Threaded or flanged to match equipment connected.
	3. Performance: Capable of 3/4-inch misalignment.
	4. CWP Rating: 150 psig.
	5. Maximum Operating Temperature: 250 deg. F.

	B. Spherical, Rubber, Flexible Connectors:
	1. Body: Fiber-reinforced rubber body.
	2. End Connections: Steel flanges drilled to align with Classes 150 and 300 steel flanges.
	3. Performance: Capable of misalignment.
	4. CWP Rating: 150 psig.
	5. Maximum Operating Temperature: 250 deg. F.



	PART 3 -  EXECUTION
	3.1 VALVE APPLICATIONS;
	A. Install shut off-duty valves at each branch connection to supply mains and at supply connection to each piece of equipment.
	B. Install calibrated-orifice, balancing valves in the return pipe of each heating or cooling terminal.
	C. Install check valves at each pump discharge and elsewhere as required to control flow direction.
	D. Install safety valves at hot-water generators and elsewhere as required by ASME Boiler and Pressure Vessel Code. Install drip-pan elbow on safety-valve outlet and pipe without valves to the outdoors; pipe drain to nearest floor drain or as indicate...
	E. Install pressure-reducing valves at makeup-water connection to regulate system fill pressure.

	3.2 HYDRONIC SPECIALTIES INSTALLATION;
	A. Install manual air vents at high points in piping, at heat-transfer coils, and elsewhere as required for system air venting.
	B. Install automatic air vents at high points of system piping in mechanical equipment rooms only. Install manual vents at heat-transfer coils and elsewhere as required for air venting.
	C. Install piping from boiler air outlet, air separator, or air purger to expansion tank with a 2 percent upward slope toward tank.
	D. Install in-line air separators in pump suction. Install drain valve on air separators NPS 2 and larger.
	E. Install tangential air separator in pump suction. Install blowdown piping with gate or full-port ball valve; extend full size to nearest floor drain.
	F. Install expansion tanks above the air separator. Install tank fitting in tank bottom and charge tank. Use manual vent for initial fill to establish proper water level in tank.
	1. Install tank fittings that are shipped loose.
	2. Support tank from floor or structure above with sufficient strength to carry weight of tank, piping connections, fittings, plus tank full of water. Do not overload building components and structural members.

	G. Install expansion tanks on the floor. Vent and purge air from hydronic system, and ensure that tank is properly charged with air to suit system Project requirements.



	23 21 23 - Hydronic Pumps
	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS:
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.
	B. Related Sections:
	Section 23 05 13 – COMMON MOTOR REQUIREMENTS FOR HVAC EQUIPMENT

	1.2 SUMMARY:
	A. Section Includes:
	1. Close-coupled, inline centrifugal pumps.


	1.3 DEFINITIONS:
	A. Buna-N: Nitrile rubber.
	B. EPT: Ethylene propylene terpolymer.

	1.4 ACTION SUBMITTALS:
	A. Product Data: For each type of pump. Include certified performance curves and rated capacities, operating characteristics, furnished specialties, final impeller dimensions, and accessories for each type of product indicated. Indicate pump's operati...
	B. Shop Drawings: For each pump.
	1. Show pump layout and connections.
	2. Include setting drawings with templates for installing foundation and anchor bolts and other anchorages.
	3. Include diagrams for power, signal, and control wiring.


	1.5 CLOSEOUT SUBMITTALS:
	A. Operation and Maintenance Data: For pumps to include in emergency, operation, and maintenance manuals.

	1.6 MAINTENANCE MATERIAL SUBMITTALS:
	A. Furnish extra materials described below that match products installed and that are packaged with protective covering for storage and identified with labels describing contents.
	1. Mechanical Seals:  Two mechanical seal(s) for each pump.



	PART 2 -  PRODUCTS
	2.1 CLOSE-COUPLED, IN-LINE CENTRIFUGAL PUMPS:
	A. Manufacturers: Subject to compliance with requirements, provide products by one of the following:
	1. Armstrong Pumps, Inc.
	2. Grundfos Pumps Corporation.
	3. TACO Comfort Solutions, Inc.
	4. Bell & Gossett; Div. of ITT Industries.

	B. Description: Factory-assembled and -tested, centrifugal, overhung-impeller, close-coupled, in-line pump as defined in HI 1.1-1.2 and HI 1.3; designed for installation with pump and motor shafts mounted horizontally or vertically.
	C. Pump Construction:
	1. Casing: Radially split, cast iron, with threaded gage tappings at inlet and outlet and threaded companion-flange connections.
	2. Impeller: ASTM B 584, cast bronze; statically and dynamically balanced, keyed to shaft, and secured with a locking cap screw. For constant-speed pumps, trim impeller to match specified performance.
	3. Pump Shaft:  Steel, with copper-alloy shaft sleeve.
	4. Seal: Mechanical seal consisting of carbon rotating ring against a ceramic seat held by a stainless-steel spring, and Buna-N bellows and gasket. Include water slinger on shaft between motor and seal.
	5. Seal: Packing seal consisting of stuffing box with a minimum of four rings of graphite-impregnated braided yarn with bronze lantern ring between center two graphite rings, and bronze packing gland.
	6. Pump Bearings:  Oil lubricated; bronze-journal or thrust type.

	D. Motor:
	1. Single speed, with permanently lubricated ball bearings, unless otherwise indicated; and rigidly mounted to pump casing.
	2. Premium efficiency inverter duty capable.
	3. Electrical Components, Devices, and Accessories: Listed and labeled as defined in NFPA 70, by a qualified testing agency, and marked for intended location and application.
	4. Comply with NEMA designation, temperature rating, service factor, and efficiency requirements for motors specified in Section 23 05 13 – COMMON MOTOR REQUIREMENTS FOR HVAC EQUIPMENT.


	2.2 AUTOMATIC CONDENSATE PUMP UNITS:
	A. Manufacturers: Subject to compliance with requirements, provide products by one of the following:
	1. Beckett Corporation.
	2. Crane Pumps & Systems.
	3. Grundfos Pumps Corporation.
	4. Hartell Pumps; Milton Roy.
	5. Little Giant Pump Co.

	B. Description: Packaged units with corrosion-resistant pump, plastic tank with cover, and automatic controls. Include factory- or field-installed check valve and a 72-inch-minimum, electrical power cord with plug.


	PART 3 -  EXECUTION
	3.1 EXAMINATION:
	A. Examine equipment foundations and anchor-bolt locations for compliance with requirements for installation tolerances and other conditions affecting performance of the Work.
	B. Examine roughing-in for piping systems to verify actual locations of piping connections before pump installation.
	C. Examine foundations and inertia bases for suitable conditions where pumps are to be installed.
	D. Proceed with installation only after unsatisfactory conditions have been corrected.

	3.2 PUMP INSTALLATION:
	A. Comply with HI 1.4 and HI 2.4.
	B. Install pumps to provide access for periodic maintenance including removing motors, impellers, couplings, and accessories.
	C. Independently support pumps and piping so weight of piping is not supported by pumps and weight of pumps is not supported by piping.
	D. Automatic Condensate Pump Units: Install units for collecting condensate and extend to open drain.
	E. Equipment Mounting:
	1. Comply with requirements for vibration isolation and seismic control devices specified in Section 23 05 48 – VIBRATION AND SEISMIC CONTROLS FOR HVAC.


	3.3 ALIGNMENT:
	A. Perform alignment service.
	B. Comply with requirements in Hydronics Institute standards for alignment of pump and motor shaft. Add shims to the motor feet and bolt motor to base frame. Do not use grout between motor feet and base frame.
	C. Comply with pump and coupling manufacturers' written instructions.
	D. After alignment is correct, tighten foundation bolts evenly but not too firmly. Completely fill baseplate with non-shrink, nonmetallic grout while metal blocks and shims or wedges are in place. After grout has cured, fully tighten foundation bolts.

	3.4 CONNECTIONS:
	A. Where installing piping adjacent to pump, allow space for service and maintenance.
	B. Connect piping to pumps. Install valves that are same size as piping connected to pumps.
	C. Install suction and discharge pipe sizes equal to or greater than diameter of pump nozzles.
	D. Install triple-duty valve on discharge side of pumps.
	E. Install Y-type strainer, suction diffuser and shutoff valve on suction side of pumps.
	F. Install flexible connectors on suction and discharge sides of base-mounted pumps between pump casing and valves.
	G. Install pressure gages on pump suction and discharge or at integral pressure-gage tapping or install single gage with multiple-input selector valve.
	H. Install check valve and gate or ball valve on each condensate pump unit discharge.
	I. Ground equipment according to Section 26 05 26 – GROUNDING AND BONDING FOR ELECTRICAL SYSTEMS.
	J. Connect wiring according to Section 26 05 19 – LOW-VOLTAGE ELECTRICAL POWER CONDUCTORS AND CABLES.

	3.5 STARTUP SERVICE:
	A. Engage a factory-authorized service representative to perform startup service.
	1. Complete installation and startup checks according to manufacturer's written instructions.
	2. Check piping connections for tightness.
	3. Clean strainers on suction piping.
	4. Perform the following startup checks for each pump before starting:
	a. Verify bearing lubrication.
	b. Verify that pump is free to rotate by hand and that pump for handling hot liquid is free to rotate with pump hot and cold. If pump is bound or drags, do not operate until cause of trouble is determined and corrected.
	c. Verify that pump is rotating in the correct direction.

	5. Prime pump by opening suction valves and closing drains and prepare pump for operation.
	6. Start motor.
	7. Open discharge valve slowly.


	3.6 DEMONSTRATION:
	A. Engage a factory-authorized service representative to train Owner's maintenance personnel to adjust, operate, and maintain hydronic pumps.



	23 22 13 - Steam and Condensate Heating 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 pipe and fittings for LP steam and condensate piping:
	1. Steel pipe and fittings.
	2. Joining materials.

	B. Related Requirements:
	1. Section 232216 "Steam and Condensate Heating Piping Specialties" for strainers, flash tanks, special-duty valves, steam traps, thermostatic air vents and vacuum breakers, and steam and condensate meters.


	1.3 ACTION SUBMITTALS
	A. Product Data: For each type of the following:
	1. Steel pipe and fitting.
	2. Joining material.

	B. Delegated-Design Submittal:
	1. Design calculations and detailed fabrication and assembly of pipe anchors and alignment guides, hangers and supports for multiple pipes, expansion joints and loops, and attachments of the same to the building structure.
	2. Locations of pipe anchors and alignment guides and expansion joints and loops.
	3. Locations of and details for penetrations, including sleeves and sleeve seals for exterior walls, floors, basement, and foundation walls.
	4. Locations of and details for penetration and firestopping for fire- and smoke-rated wall and floor and ceiling assemblies.


	1.4 INFORMATIONAL SUBMITTALS
	A. Coordination Drawings: Piping layout, drawn to scale, on which the following items are shown and coordinated with each other, using input from installers of the items involved:
	1. Suspended ceiling components.
	2. Other building services.
	3. Structural members.

	B. Qualification Data: For Installer.
	C. Welding certificates.
	D. Field quality-control reports.

	1.5 QUALITY ASSURANCE
	A. Installer Qualifications:
	1. Fiberglass Pipe and Fitting Installers: Installers of fiberglass pipe and fittings shall be certified by the manufacturer of pipes and fittings as having been trained and qualified to join fiberglass piping with manufacturer-recommended adhesive.

	B. Steel Support Welding: Qualify procedures and personnel according to AWS D1.1/D1.1M, "Structural Welding Code - Steel."
	C. Pipe Welding: Qualify procedures and operators according to the following:
	1. ASME Compliance: Comply with ASME B31.1, "Power Piping," and ASME B31.9, "Building Services Piping," for materials, products, and installation.
	2. Certify that each welder has passed AWS qualification tests for welding processes involved and that certification is current.



	PART 2 -  PRODUCTS
	2.1 STEEL PIPE AND FITTINGS
	A. Steel Pipe: ASTM A 53/A 53M, black steel, plain ends, welded and seamless, Grade B, and Schedule as indicated in piping applications articles.
	B. Cast-Iron Threaded Fittings: ASME B16.4; Classes 125, 150, and 300 as indicated in piping applications articles.
	C. Malleable-Iron Threaded Fittings: ASME B16.3; Classes 150 and 300 as indicated in piping applications articles.
	D. Malleable-Iron Unions: ASME B16.39; Classes 150, 250, and 300 as indicated in piping applications articles.
	E. Cast-Iron Threaded Flanges and Flanged Fittings: ASME B16.1, Classes 125 and 250 as indicated in piping applications articles; raised ground face, and bolt holes spot faced.
	F. Wrought-Steel Fittings: ASTM A 234/A 234M, wall thickness to match adjoining pipe.
	G. Wrought-Steel Flanges and Flanged Fittings: ASME B16.5, including bolts, nuts, and gaskets of the following material group, end connections, and facings:
	1. Material Group: 1.1.
	2. End Connections: Butt welding.
	3. Facings: Raised face.

	H. Steel Pipe Nipples: ASTM A 733, made of ASTM A 53/A 53M, black steel of same Type, Grade, and Schedule as pipe in which installed.

	2.2 JOINING MATERIALS
	A. Pipe-Flange Gasket Materials: Suitable for chemical and thermal conditions of piping system contents.
	1. ASME B16.21, nonmetallic, flat, asbestos free, 1/8-inch maximum thickness unless otherwise indicated.
	a. Full-Face Type: For flat-face, Class 125, cast-iron and cast-bronze flanges.
	b. Narrow-Face Type: For raised-face, Class 250, cast-iron and steel flanges.


	B. Flange Bolts and Nuts: ASME B18.2.1, carbon steel, unless otherwise indicated.
	C. Welding Filler Metals: Comply with AWS D10.12M/D10.12 for welding materials appropriate for wall thickness and chemical analysis of steel pipe being welded.
	D. Welding Materials: Comply with Section II, Part C, of ASME Boiler and Pressure Vessel Code for welding materials appropriate for wall thickness and for chemical analysis of pipe being welded.


	PART 3 -  EXECUTION
	3.1 LP STEAM PIPING APPLICATIONS
	A. LP Steam Piping, NPS 2 and Smaller:  Schedule 40, Type S, Grade B, steel pipe; Class 125 cast-iron fittings; and threaded joints.
	B. LP Steam Piping, NPS 2-1/2 through NPS 12:  Schedule 80, Type E, Grade B, steel pipe; Class 150 wrought-steel fittings, flanges, and flange fittings; and welded and flanged joints.
	C. Condensate piping above grade, NPS 2 and smaller, shall be the following:
	1. Schedule 80, Type S, Grade B, steel pipe; Class 125 cast-iron fittings; and threaded joints.


	3.2 ANCILLARY PIPING APPLICATIONS
	A. Blowdown-Drain Piping: Same materials and joining methods as for piping specified for the service in which blowdown drain is installed.
	B. Vacuum-Breaker Piping: Outlet, same as service where installed.
	C. Safety-Valve-Inlet and -Outlet Piping: Same materials and joining methods as for piping specified for the service in which safety valve is installed.

	3.3 PIPING INSTALLATION
	A. Drawing plans, schematics, and diagrams indicate general location and arrangement of piping systems. 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 otherwise indicated.
	D. Install piping above accessible ceilings to allow sufficient space for ceiling panel removal.
	E. Install piping to permit valve servicing.
	F. Install piping free of sags and bends.
	G. Install fittings for changes in direction and branch connections.
	H. Install piping to allow application of insulation.
	I. Select system components with pressure rating equal to or greater than system operating pressure.
	J. Install groups of pipes parallel to each other, spaced to permit applying insulation and servicing of valves.
	K. Install drains, consisting of a tee fitting, NPS 3/4 full port-ball valve, and short NPS 3/4 threaded nipple with cap, at low points in piping system mains and elsewhere as required for system drainage.
	L. Install steam supply piping at a minimum uniform grade of 0.2 percent downward in direction of steam flow.
	M. Install condensate return piping at a minimum uniform grade of 0.4 percent downward in direction of condensate flow.
	N. Reduce pipe sizes using eccentric reducer fitting installed with level side down.
	O. Install branch connections to mains using mechanically formed tee fittings in main pipe, with the branch connected to top of main pipe.
	P. Install unions in piping, NPS 2 and smaller, adjacent to valves, at final connections of equipment, and elsewhere as indicated.
	Q. Install flanges in piping, NPS 2-1/2 and larger, at final connections of equipment and elsewhere as indicated.
	R. Install shutoff valve immediately upstream of each dielectric fitting.
	S. Install strainers on supply side of control valves, pressure-reducing valves, traps, and elsewhere as indicated. Install NPS 3/4 nipple and full port ball valve in blowdown connection of strainers NPS 2 and larger. Match size of strainer blowoff co...
	T. Comply with requirements in Section 230516 "Expansion Fittings and Loops for HVAC Piping" for installation of expansion loops, expansion joints, anchors, and pipe alignment guides.
	U. Comply with requirements in Section 230553 "Identification for HVAC Piping and Equipment" for identifying piping.
	V. Install drip legs at low points and natural drainage points such as ends of mains, bottoms of risers, and ahead of pressure regulators, and control valves.
	1. On straight runs with no natural drainage points, install drip legs at intervals not exceeding 300 feet.
	2. Size drip legs same size as main. In steam mains NPS 6 and larger, drip leg size can be reduced, but to no less than NPS 4.

	W. Install sleeves for piping penetrations of walls, ceilings, and floors. Comply with requirements for sleeves specified in Section 230517 "Sleeves and Sleeve Seals for HVAC Piping."
	X. Install sleeve seals for piping penetrations of concrete walls and slabs. Comply with requirements for sleeve seals specified in Section 230517 "Sleeves and Sleeve Seals for HVAC Piping."
	Y. Install escutcheons for piping penetrations of walls, ceilings, and floors. Comply with requirements for escutcheons specified in Section 230518 "Escutcheons for HVAC Piping."

	3.4 STEAM AND CONDENSATE PIPING SPECIALTIES INSTALLATION
	A. Comply with requirements in Section 232216 "Steam and Condensate Heating Piping Specialties" for installation requirements for strainers, flash tanks, special-duty valves, steam traps, thermostatic air vents and vacuum breakers, and steam and conde...

	3.5 INSTALLATION OF HANGERS AND SUPPORTS
	A. Comply with requirements for seismic restraints in Section 230548 "Vibration and Seismic Controls for HVAC."
	B. Comply with requirements in Section 230529 "Hangers and Supports for HVAC Piping and Equipment" for installation of hangers, supports, and anchor devices.
	C. Install the following pipe attachments:
	1. Adjustable steel clevis hangers for individual horizontal piping less than 20 feet long.
	2. Adjustable roller hangers and spring hangers for individual horizontal piping 20 feet or longer.
	3. Pipe Roller: MSS SP-58, Type 44 for multiple horizontal piping 20 feet or longer, supported on a trapeze.
	4. Spring hangers to support vertical runs.

	D. Install hangers for steel steam supply piping and steel steam condensate piping, with maximum horizontal spacing and minimum rod diameters, to comply with MSS-58, locally enforced codes, and authorities having jurisdiction requirements, whichever a...
	E. Install hangers for fiberglass piping, with maximum horizontal spacing and minimum rod diameters, to comply with manufacturer's written instructions, locally enforced codes, and authorities having jurisdiction requirements, whichever are most strin...
	F. Support horizontal piping within 12 inches of each fitting.
	G. Support vertical runs of steel steam supply piping and steel steam condensate piping to comply with MSS-58, locally enforced codes, and authorities having jurisdiction requirements, whichever are most stringent.
	H. Support vertical runs of fiberglass piping to comply with manufacturer's written instructions, locally enforced codes, and authorities having jurisdiction requirements, whichever are most stringent.

	3.6 PIPE JOINT CONSTRUCTION
	A. Ream ends of pipes and remove burrs. Bevel plain ends of steel pipe.
	B. Remove scale, slag, dirt, and debris from inside and outside of pipe and fittings before assembly.
	C. Threaded Joints: Thread pipe with tapered pipe threads 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 unless dry seal threading is specified.
	2. Damaged Threads: Do not use pipe or pipe fittings with threads that are corroded or damaged. Do not use pipe sections that have cracked or open welds.

	D. Welded Joints: Construct joints according to AWS D10.12M/D10.12, using qualified processes and welding operators according to "Quality Assurance" Article.
	E. Flanged Joints: Select appropriate gasket material, size, type, and thickness for service application. Install gasket concentrically positioned. Use suitable lubricants on bolt threads.
	F. Fiberglass Bonded Joints: Prepare pipe ends and fittings, apply adhesive, and join according to pipe manufacturer's written instructions.

	3.7 TERMINAL EQUIPMENT CONNECTIONS
	A. Size for supply and return piping connections shall be the same as or larger than equipment connections.
	B. Install traps and control valves in accessible locations close to connected equipment.
	C. Install bypass piping with globe valve around control valve. If parallel control valves are installed, only one bypass is required.
	D. Install vacuum breakers downstream from control valve, close to coil inlet connection.
	E. Install a drip leg at coil outlet.

	3.8 FIELD QUALITY CONTROL
	A. Prepare steam and condensate piping according to ASME B31.1, "Power Piping," and ASME B31.9, "Building Services Piping," and as follows:
	1. Leave joints, including welds, uninsulated and exposed for examination during test.
	2. Provide temporary restraints for expansion joints that cannot sustain reactions due to test pressure. If temporary restraints are impractical, isolate expansion joints from testing.
	3. Flush system with clean water. Clean strainers.
	4. Isolate equipment from piping. If a valve is used to isolate equipment, its closure shall be capable of sealing against test pressure without damage to valve. Install blinds in flanged joints to isolate equipment.

	B. Testing Agency:  Engage a qualified testing agency to perform tests and inspections.
	C. Manufacturer's Field Service: Engage a factory-authorized service representative to test and inspect components, assemblies, and equipment installations, including connections.
	D. Perform the following tests and inspections:
	1. Use ambient temperature water as a testing medium unless there is risk of damage due to freezing. Another liquid that is safe for workers and compatible with piping may be used.
	2. Subject piping system to hydrostatic test pressure that is not less than 1.5 times the working pressure. Test pressure shall not exceed maximum pressure for any vessel, pump, valve, or other component in system under test. Verify that stress due to...
	3. After hydrostatic test pressure has been applied for at least 10 minutes, examine piping, joints, and connections for leakage. Eliminate leaks by tightening, repairing, or replacing components, and repeat hydrostatic test until there are no leaks.

	E. Prepare test and inspection reports.



	23 22 16 - Steam and Condensate Heating Piping Specialties
	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. Section includes the following piping specialties for steam and condensate piping:
	1. Strainers.
	2. Flash tanks.
	3. Stop-check valves.
	4. Safety valves.
	5. Pressure-reducing valves.
	6. Steam traps.
	7. Thermostatic air vents and vacuum breakers.
	8. Flexible connectors.


	1.3 ACTION SUBMITTALS
	A. Product Data: For each type of product.
	1. Strainer.
	2. Flash tank.
	3. Valve.
	4. Steam trap.
	5. Air vent and vacuum breaker.
	6. Connector.
	7. Meter.


	1.4 CLOSEOUT SUBMITTALS
	A. Operation and Maintenance Data: For valves, safety valves, pressure-reducing valves, steam traps, air vents, vacuum breakers, and meters to include in emergency, operation, and maintenance manuals.

	1.5 QUALITY ASSURANCE
	A. Pipe Welding: Qualify procedures and operators according to the following:
	1. ASME Compliance: Safety valves and pressure vessels shall bear the appropriate ASME label. Fabricate and stamp flash tanks to comply with ASME Boiler and Pressure Vessel Code: Section VIII, Division 1.



	PART 2 -  PRODUCTS
	2.1 STRAINERS
	A. Y-Pattern Strainers:
	1. Body: ASTM A126, Class B cast iron, with bolted cover and bottom drain connection.
	2. End Connections: Threaded ends for strainers NPS 2 and smaller; flanged ends for strainers NPS 2-1/2 and larger.
	3. Strainer Screen: Stainless-steel, 40-mesh strainer or perforated stainless-steel basket.
	4. Tapped blowoff plug.
	5. CWP Rating: 250-psig working steam pressure.

	B. Basket Strainers:
	1. Body: ASTM A126, Class B cast iron, with bolted cover and bottom drain connection.
	2. End Connections: Threaded ends for strainers NPS 2 and smaller; flanged ends for strainers NPS 2-1/2 and larger.
	3. Strainer Screen: Stainless-steel, 20-mesh strainer and perforated stainless-steel basket with 50 percent free area.
	4. CWP Rating: 250-psig working steam pressure.


	2.2 FLASH TANKS
	A. Shop or factory fabricated of welded steel according to ASME Boiler and Pressure Vessel Code for 150-psig rating, and bearing ASME label. Fabricate with tappings for low-pressure steam and condensate outlets, high-pressure condensate inlet, air ven...

	2.3 STOP-CHECK VALVES
	A. Stop-Check Valves:
	1. Manufacturers: Subject to compliance with requirements, provide products by one of the following:
	a. A.Y. McDonald Mfg. Co.
	b. Cincinnati Valve Company.
	c. Crane; a Crane brand.
	d. Jenkins Valves.

	2. Body and Bonnet: Malleable iron.
	3. End Connections: Flanged.
	4. Disc: Cylindrical with removable liner and machined seat.
	5. Stem: Brass alloy.
	6. Operator: Outside screw and yoke with cast-iron handwheel.
	7. Packing: PTFE-impregnated packing with two-piece packing gland assembly.
	8. Pressure Class: 250.


	2.4 STEAM SAFETY VALVES
	A. Bronze or Brass Steam Safety Valves: ASME labeled.
	1. Manufacturers: Subject to compliance with requirements, provide products by one of the following:
	a. Apollo Flow Controls; Conbraco Industries, Inc.
	b. Armstrong International, Inc.
	c. Kunkle Valve.
	d. Spirax Sarco, Inc.
	e. WATTS.

	2. Disc Material: Forged copper alloy.
	3. End Connections: Threaded inlet and outlet.
	4. Spring: Fully enclosed steel spring with adjustable pressure range and positive shutoff; factory set and sealed.
	5. Pressure Class: 250.
	6. Drip-Pan Elbow: Cast iron and having threaded inlet and outlet, with threads complying with ASME B1.20.1.
	7. Size and Capacity: As required for equipment according to ASME Boiler and Pressure Vessel Code.

	B. Cast-Iron Steam Safety Valves: ASME labeled.
	1. Manufacturers: Subject to compliance with requirements, provide products by one of the following:
	a. Apollo Flow Controls; Conbraco Industries, Inc.
	b. Armstrong International, Inc.
	c. Kunkle Valve.
	d. Spirax Sarco, Inc.
	e. WATTS.

	2. Disc Material: Forged copper alloy with bronze nozzle.
	3. End Connections: Raised-face flanged inlet and threaded or flanged outlet connections.
	4. Spring: Fully enclosed cadmium-plated steel spring with adjustable pressure range and positive shutoff, factory set and sealed.
	5. Pressure Class: 250.
	6. Drip-Pan Elbow: Cast iron and having threaded inlet, outlet, and drain, with threads complying with ASME B1.20.1.
	7. Exhaust Head: Cast iron and having threaded inlet and drain, with threads complying with ASME B1.20.1.
	8. Size and Capacity: As required for equipment according to ASME Boiler and Pressure Vessel Code.


	2.5 PRESSURE-REDUCING VALVES
	A. Manufacturers: Subject to compliance with requirements, provide products by one of the following:
	1. Armstrong International, Inc.
	2. Hoffman Specialty.
	3. Leslie Controls, Inc.
	4. Spence Engineering Company, Inc.
	5. Spirax Sarco, Inc.

	B. ASME labeled.
	C. Size, Capacity, and Pressure Rating: Factory set for inlet and outlet pressures indicated.
	D. Description: Pilot-actuated diaphragm type, with adjustable pressure range and positive shutoff.
	E. Body: Cast iron.
	F. End Connections: Threaded connections for valves NPS 2 and smaller and flanged connections for valves NPS 2-1/2 and larger.
	G. Trim: Hardened stainless steel.
	H. Head and Seat: Replaceable, main head stem guide fitted with flushing and pressure-arresting device cover over pilot diaphragm.
	I. Gaskets: Non-asbestos materials.

	2.6 STEAM TRAPS
	A. Thermostatic Steam Traps:
	1. Manufacturers: Subject to compliance with requirements, provide products by one of the following:
	a. Armstrong International, Inc.
	b. Barnes & Jones, Inc.
	c. Dunham-Bush, Inc.
	d. Hoffman Specialty.
	e. Spirax Sarco, Inc.
	f. Sterling.
	g. Tunstall Corporation.

	2. Body: Bronze angle-pattern body with integral union tailpiece and screw-in cap.
	3. Trap Type: Balanced pressure.
	4. Bellows: Stainless steel or monel.
	5. Head and Seat: Replaceable, hardened stainless steel.
	6. Pressure Class: 125.

	B. Thermodynamic Steam Traps:
	1. Manufacturers: Subject to compliance with requirements, provide products by one of the following:
	a. Armstrong International, Inc.
	b. Barnes & Jones, Inc.
	c. Dunham-Bush, Inc.
	d. Hoffman Specialty.
	e. Spirax Sarco, Inc.
	f. Tunstall Corporation.

	2. Body: Stainless steel with screw-in cap.
	3. End Connections: Threaded.
	4. Disc and Seat: Stainless steel.
	5. Maximum Operating Pressure: 600 psig.

	C. Float and Thermostatic Steam Traps:
	1. Manufacturers: Subject to compliance with requirements, provide products by one of the following:
	a. Armstrong International, Inc.
	b. Barnes & Jones, Inc.
	c. Dunham-Bush, Inc.
	d. Hoffman Specialty.
	e. Spirax Sarco, Inc.
	f. Sterling.
	g. Tunstall Corporation.

	2. Body and Bolted Cap: ASTM A126 cast iron.
	3. End Connections: Threaded.
	4. Float Mechanism: Replaceable, stainless steel.
	5. Head and Seat: Hardened stainless steel.
	6. Trap Type: Balanced pressure.
	7. Thermostatic Bellows: Stainless steel or monel.
	8. Thermostatic air vent capable of withstanding 45 deg F of superheat and resisting water hammer without sustaining damage.
	9. Vacuum Breaker: Thermostatic with phosphor bronze bellows, and stainless-steel cage, valve, and seat.
	10. Maximum Operating Pressure: 125 psig.

	D. Inverted Bucket Steam Traps:
	1. Manufacturers: Subject to compliance with requirements, provide products by one of the following:
	a. Armstrong International, Inc.
	b. Barnes & Jones, Inc.
	c. Dunham-Bush, Inc.
	d. Hoffman Specialty.
	e. Spirax Sarco, Inc.
	f. Sterling.
	g. Tunstall Corporation.

	2. Body and Cap: Cast iron.
	3. End Connections: Threaded.
	4. Head and Seat: Stainless steel.
	5. Valve Retainer, Lever, and Guide Pin Assembly: Stainless steel.
	6. Bucket: Brass or stainless steel.
	7. Strainer: Integral stainless-steel inlet strainer within the trap body.
	8. Air Vent: Stainless-steel thermostatic vent.
	9. Pressure Rating: 250 psig.


	2.7 THERMOSTATIC AIR VENTS AND VACUUM BREAKERS
	A. Thermostatic Air Vents:
	1. Manufacturers: Subject to compliance with requirements, provide products by one of the following:
	a. Armstrong International, Inc.
	b. Barnes & Jones, Inc.
	c. Dunham-Bush, Inc.
	d. Hoffman Specialty.
	e. Spirax Sarco, Inc.
	f. Sterling.
	g. Tunstall Corporation.

	2. Body: Cast iron, bronze, or stainless steel.
	3. End Connections: Threaded.
	4. Float, Valve, and Seat: Stainless steel.
	5. Thermostatic Element: Phosphor bronze bellows in a stainless-steel cage.
	6. Pressure Rating:  300 psig.
	7. Maximum Temperature Rating:  350 deg F.

	B. Vacuum Breakers:
	1. Manufacturers: Subject to compliance with requirements, provide products by one of the following:
	a. Armstrong International, Inc.
	b. Dunham-Bush, Inc.
	c. Hoffman Specialty.
	d. Johnson Corporation (The).
	e. Spirax Sarco, Inc.
	f. Tunstall Corporation.

	2. Body: Cast iron, bronze, or stainless steel.
	3. End Connections: Threaded.
	4. Sealing Ball, Retainer, Spring, and Screen: Stainless steel.
	5. O-Ring Seal: Ethylene propylene rubber.
	6. Pressure Rating:  300 psig.
	7. Maximum Temperature Rating:  350 deg F.


	2.8 FLEXIBLE CONNECTORS
	A. Stainless-Steel Bellows, Flexible Connectors:
	1. Manufacturers: Subject to compliance with requirements, provide products by one of the following:
	a. Duraflex, Inc.
	b. Flexicraft Industries.
	c. Hyspan Precision Products, Inc.
	d. Mason Industries, Inc.
	e. Metraflex Company (The).
	f. Twin City Hose, Inc.

	2. Body: Stainless-steel bellows with woven, flexible, bronze, wire-reinforced, protective jacket.
	3. End Connections: Threaded or flanged to match equipment connected.
	4. Performance: Capable of 3/4-inch misalignment.
	5. CWP Rating: 150 psig.
	6. Maximum Operating Temperature: 250 deg F.



	PART 3 -  EXECUTION
	3.1 VALVE APPLICATIONS
	A. Install shutoff duty valves at branch connections to steam supply mains, at steam supply connections to equipment, and at the outlet of steam traps.
	B. Install safety valves on pressure-reducing stations and elsewhere as required by ASME Boiler and Pressure Vessel Code. Install safety-valve discharge piping, without valves, to nearest floor drain or as indicated on Drawings. Comply with ASME Boile...

	3.2 PIPING INSTALLATION
	A. Install piping to permit valve servicing.
	B. Install drains, consisting of a tee fitting, NPS 3/4 full-port ball valve, and short NPS 3/4 threaded nipple with cap, at low points in piping system mains and elsewhere as required for system drainage.
	C. Install valves according to Section 230523.11 "Globe Valves for HVAC Piping," Section 230523.12 "Ball Valves for HVAC Piping," Section 230523.13 "Butterfly Valves for HVAC Piping," Section 230523.14 "Check Valves for HVAC Piping," and Section 23052...
	D. Install unions in piping, NPS 2 and smaller, adjacent to valves, at final connections of equipment and elsewhere as indicated.
	E. Install flanges in piping, NPS 2-1/2 and larger, at final connections of equipment and elsewhere as indicated.
	F. Install shutoff valve immediately upstream of each dielectric fitting.
	G. Install strainers on supply side of control valves, pressure-reducing valves, traps, and elsewhere as indicated. Install NPS 3/4 nipple and full-port ball valve in blowdown connection of strainers NPS 2 and larger. Match size of strainer blowoff co...
	H. Flash Tank:
	1. Pitch condensate piping down toward flash tank.
	2. If more than one condensate pipe discharges into flash tank, install a check valve in each line.
	3. Install thermostatic air vent at tank top.
	4. Install safety valve at tank top.
	5. Install full-port ball valve, and swing check valve on condensate outlet.
	6. Install inverted bucket or float and thermostatic trap at low-pressure condensate outlet, sized for 3 times the calculated heat load.
	7. Install pressure gage on low-pressure steam outlet according to Section 230519 "Meters and Gages for HVAC Piping."


	3.3 STEAM-TRAP INSTALLATION
	A. Install steam traps in accessible locations as close as possible to connected equipment.
	B. Install full-port ball valve, strainer, and union upstream from trap; install union, check valve, and full-port ball valve downstream from trap unless otherwise indicated.

	3.4 PRESSURE-REDUCING VALVE INSTALLATION
	A. Install pressure-reducing valves in accessible location for maintenance and inspection.
	B. Install bypass piping around pressure-reducing valves, with globe valve equal in size to area of pressure-reducing valve seat ring, unless otherwise indicated.
	C. Install gate valves on both sides of pressure-reducing valves.
	D. Install unions or flanges on both sides of pressure-reducing valves having threaded- or flanged-end connections, respectively.
	E. Install pressure gages on low-pressure side of pressure-reducing valves after the bypass connection according to Section 230519 "Meters and Gages for HVAC Piping."
	F. Install strainers upstream for pressure-reducing valve.
	G. Install safety valve downstream from pressure-reducing valve station.

	3.5 STEAM OR CONDENSATE METER INSTALLATION
	A. Install meters with lengths of straight pipe upstream and downstream according to steam meter manufacturer's written instructions.
	B. Provide data acquisition wiring. See Section 230923 "Direct Digital Control (DDC) System for HVAC"

	3.6 SAFETY VALVE INSTALLATION
	A. Install safety valves according to ASME B31.1, "Power Piping," and ASME B31.9, "Building Services Piping."
	B. Pipe safety-valve discharge without valves to atmosphere outside the building.
	C. Install drip-pan elbow fitting adjacent to safety valve and pipe drain connection to nearest floor drain.
	D. Install exhaust head with drain to waste, on vents equal to or larger than NPS 2-1/2.

	3.7 TERMINAL EQUIPMENT CONNECTIONS
	A. Install traps and control valves in accessible locations close to connected equipment.
	B. Install bypass piping with globe valve around control valve. If parallel control valves are installed, only one bypass is required.
	C. Install vacuum breakers downstream from control valve, close to coil inlet connection.



	23 57 00 - Heat Exchangers for HVAC
	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 shell-and-tube heat exchangers.

	1.3 DEFINITIONS
	A. TEMA: Tubular Exchanger Manufacturers Association.

	1.4 ACTION SUBMITTALS
	A. Product Data: For each type of product.
	1. Include rated capacities, operating characteristics, and furnished specialties and accessories.

	B. Shop Drawings: Signed and sealed by a qualified professional engineer. Detail equipment assemblies and indicate dimensions, weights, loads, required clearances, method of field assembly, components, and location and size of each field connection.
	1. Design Calculations: Calculate requirements for selecting seismic restraints and for designing bases.
	2. Base Details: Detail fabrication, including anchorages and attachments to structure and to supported equipment.

	C. Delegated-Design Submittal: Details and design calculations for seismic restraints for heat exchangers.

	1.5 INFORMATIONAL SUBMITTALS
	A. Coordination Drawings: Equipment room plan or BIM model, drawn to scale, showing the items described in this Section, and coordinated with all building trades.
	B. Seismic Qualification Data: Certificates, for heat exchanger, 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 Heat Exchanger: Identify center of gravity and locate and describe mounting and anchorage provisions.
	3. Detailed description of heat exchanger anchorage devices on which certification is based and their installation requirements.

	C. Product Certificates: For each type of shell-and-tube heat exchanger. Documentation that shell-and-tube heat exchangers comply with "TEMA Standards."
	D. Source quality-control reports.
	E. Field quality-control reports.
	F. Sample Warranty: For manufacturer's warranty.

	1.6 CLOSEOUT SUBMITTALS
	A. Operation and Maintenance Data: For heat exchangers to include in emergency, operation, and maintenance manuals.

	1.7 WARRANTY
	A. Special Warranty: Manufacturer agrees to repair or replace components of heat exchangers that fail in materials or workmanship within specified warranty period.
	1. Failures include, but are not limited to, the following:
	a. Structural failures, including heat exchanger, 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. Shell-and-Tube Heat Exchangers:
	1) Tube Coil:  One year(s).
	2) Other Components:  One year(s).





	PART 2 -  PRODUCTS
	2.1 SHELL-AND-TUBE HEAT EXCHANGERS
	A. Manufacturers: Subject to compliance with requirements, provide products by one of the following:
	1. Armstrong Fluid Technology.
	2. Bell & Gossett; a Xylem brand.
	3. Spirax Sarco, Inc.
	4. TACO Comfort Solutions, Inc.

	B. Description: Packaged assembly of tank, heat-exchanger coils, and specialties.
	C. Construction:
	1. Fabricate and label heat exchangers to comply with ASME Boiler and Pressure Vessel Code, Section VIII, "Pressure Vessels," Division 1.
	2. Fabricate and label shell-and-tube heat exchangers to comply with "TEMA Standards."

	D. Configuration:  U-tube with removable bundle.
	E. Shell Materials:  Steel.
	F. Head:
	1. Materials:  Cast iron.
	2. Flanged and bolted to shell.

	G. Tube:  Seamless copper tubes.
	1. Tube diameter is determined by manufacturer based on service.

	H. Tubesheet Materials:  Steel.
	I. Baffles:  Steel.
	J. Piping Connections: Factory fabricated of materials compatible with heat-exchanger shell. Attach tappings to shell before testing and labeling.
	1. NPS 2 and Smaller: Threaded ends in accordance with ASME B1.20.1.
	2. NPS 2-1/2 and Larger: Flanged ends in accordance with ASME B16.5 for steel and stainless steel flanges and in accordance with ASME B16.24 for copper and copper-alloy flanges.

	K. Support Saddles:
	1. Fabricated of material similar to shell.
	2. Fabricate foot mount with provision for anchoring to support.


	2.2 ACCESSORIES
	A. Hangers and Supports:
	1. Custom-built steel supports and saddles for mounting on floor, wall, and structural steel.
	2. Supports and saddles to ensure both horizontal and vertical support of heat exchanger. Comply with requirements in Section 230529 "Hangers and Supports for HVAC Piping and Equipment."


	2.3 SOURCE QUALITY CONTROL
	A. Factory Tests: Test and inspect heat exchangers in accordance with ASME Boiler and Pressure Vessel Code, Section VIII, "Pressure Vessels," Division 1. Affix ASME International label.
	B. Hydrostatically test heat exchangers to minimum of one and one-half times pressure rating before shipment.
	C. Heat exchangers will be considered defective if they do not pass tests and inspections.
	D. Prepare test and inspection reports.


	PART 3 -  EXECUTION
	3.1 EXAMINATION
	A. Examine areas for compliance with requirements for installation tolerances and for structural rigidity, strength, anchors, and other conditions affecting performance of heat exchangers.
	B. Examine roughing-in for heat-exchanger piping to verify actual locations of piping connections before equipment installation.
	C. Proceed with installation only after unsatisfactory conditions have been corrected.

	3.2 INSTALLATION OF HEAT EXCHANGER, GENERAL
	A. Equipment Mounting:
	1. Install floor-mounted heat exchangers on cast-in-place concrete equipment bases. Install all heat exchangers level and plumb in accordance with manufacturer's recommendations. Install floor-mounted and wall-hung steam heat exchangers at sufficient ...
	2. Comply with requirements for vibration isolation and seismic control devices specified in Section 230548 "Vibration and Seismic Controls for HVAC."


	3.3 INSTALLATION OF SHELL-AND-TUBE HEAT EXCHANGER
	A. Install heat exchangers on saddle supports.
	B. Heat-Exchanger Supports: Mount heat exchanger on steel saddles and supports specifically designed for each heat exchanger.
	C. Fabricate attachment of saddle supports to pressure vessel with reinforcement strong enough to resist heat-exchanger movement during seismic event when heat-exchanger saddles are anchored to building structure.

	3.4 PIPING CONNECTIONS
	A. Comply with requirements for piping specified in Section 232113 "Hydronic Piping" and Section 232116 "Hydronic Piping Specialties." Drawings indicate general arrangement of piping, fittings, and specialties.
	B. Comply with requirements for steam and condensate piping specified in Section 232213 "Steam and Condensate Heating Piping" and Section 232216 "Steam and Condensate Heating Piping Specialties."
	C. Maintain manufacturer's recommended clearances for tube removal, service, and maintenance.
	D. Install piping adjacent to heat exchangers to allow space for service and maintenance of heat exchangers. Arrange piping for easy removal of heat exchangers.
	E. Install shutoff valves at heat-exchanger inlet and outlet connections.
	F. Install pressure-relief valves on heat-exchanger shells where a connection has been provided on shell. When no shell pressure-relief valve connection has been provided, install pressure-relief valve on shell outlet piping before any isolation valves.
	G. Install pressure-relief valves on heat-exchanger tube outlet piping before any isolation valves.
	H. Pipe pressure-relief valves, full size of valve connection, to floor drain.
	I. Install vacuum breaker at heat-exchanger steam inlet connection.
	J. Install hose end valve to drain shell.
	K. Install thermometer on each heat-exchanger fluid inlet and outlet piping. Comply with requirements for thermometers specified in Section 230519 "Meters and Gages for HVAC Piping."
	L. Install pressure gauges on each heat-exchanger fluid inlet and outlet piping and steam inlet piping. Comply with requirements for pressure gauges specified in Section 230519 "Meters and Gauges for HVAC Piping."

	3.5 CLEANING
	A. After completing system installation, including outlet fitting and devices, inspect exposed finish. Remove burrs, dirt, and construction debris, and repair damaged finishes.
	B. Isolate heat exchangers from piping before flushing piping. If a valve is used to isolate equipment, its closure shall be capable of sealing against test pressure without damage to valve. Install blind flanges in flanged joints to isolate equipment.
	C. Flush heat-exchanger piping systems with clean water; then remove and clean or replace strainer screens before reopening flow to heat exchangers.

	3.6 FIELD QUALITY CONTROL
	A. Testing Agency, Owner: Owner will engage a qualified testing agency to perform tests and inspections.
	B. Testing Agency, Contractor: Engage a qualified testing agency to perform tests and inspections.
	C. Manufacturer's Field Service: Engage a factory-authorized service representative to test and inspect components, assemblies, and equipment installations, including connections.
	D. Perform tests and inspections:
	E. Tests and Inspections:
	1. Leak Test: After installation, charge system and test for leaks. Repair leaks and retest until no leaks exist.
	2. Test and adjust controls and safeties. Replace damaged and malfunctioning controls and equipment.

	F. Heat exchanger will be considered defective if it does not pass tests and inspections.
	G. Prepare test and inspection reports.

	3.7 DEMONSTRATION
	A. Train Owner's maintenance personnel to adjust, operate, and maintain heat exchangers.



	23 83 16 - Radiant-Heating Hydronic 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 radiant-heating piping, including:
	1. PEX pipe and fittings
	2. Distribution manifolds
	3. Piping specialties
	4. Controls


	1.3 DEFINITIONS
	A. CWP: Cold working pressure.
	B. PEX: Crosslinked polyethylene.
	C. PEX/AL/PEX: Crosslinked polyethylene/aluminum/crosslinked polyethylene.
	D. PTFE: Polytetrafluoroethylene plastic.

	1.4 ACTION SUBMITTALS
	A. Product Data: For each type of product.
	1. Include data for piping, fittings, manifolds, specialties, and controls; include pressure and temperature ratings, oxygen-barrier performance, fire-performance characteristics, and water-flow and pressure-drop characteristics.

	B. Shop Drawings: Show piping layout and details drawn to scale, including valves, manifolds, controls, and support assemblies, and their attachments to building structure.
	1. Shop Drawing Scale:  1/4 inch = 1 foot.


	1.5 CLOSEOUT SUBMITTALS
	A. Operation and Maintenance Data: For radiant-heating piping valves and equipment to include in operation and maintenance manuals.


	PART 2 -  PRODUCTS
	2.1 PEX PIPE AND FITTINGS
	A. Manufacturers: Subject to compliance with requirements, provide products by one of the following:
	1. Apollo Flow Controls; Conbraco Industries, Inc.
	2. MrPex Systems Inc.
	3. Uponor.
	4. Viega LLC.

	B. Pipe Material: PEX plastic according to ASTM F876.
	C. Oxygen Barrier: Limit oxygen diffusion through the tube to maximum 0.10 mg per cu. m/day at 104 deg F according to DIN 4726.
	D. Fittings:  ASTM F1807, metal insert and copper crimp rings.
	E. Pressure/Temperature Rating: Minimum 100 psig and 180 deg F.

	2.2 DISTRIBUTION MANIFOLDS
	A. Manifold: Minimum NPS 1, copper.
	B. Main Shutoff Valves:
	1. Factory installed on supply and return connections.
	2. Two-piece body.
	3. Body: Brass or bronze.
	4. Ball: Chrome-plated bronze.
	5. Seals: PTFE.
	6. CWP Rating: 150 psig.
	7. Maximum Operating Temperature: 225 deg F.

	C. Manual Air Vents:
	1. Body: Bronze.
	2. Internal Parts: Nonferrous.
	3. Operator: Key furnished with valve, or screwdriver bit.
	4. Inlet Connection: NPS 1/2.
	5. Discharge Connection: NPS 1/8.
	6. CWP Rating: 150 psig.
	7. Maximum Operating Temperature: 225 deg F.

	D. Balancing Valves:
	1. Body: Plastic or bronze, ball or plug, or globe cartridge type.
	2. Ball or Plug: Brass or stainless steel.
	3. Globe Cartridge and Washer: Brass with EPDM composition washer.
	4. Seat: PTFE.
	5. Visual Flow Indicator: Flowmeter with visible indication in a clear plastic cap at top of valve.
	6. Differential Pressure Gage Connections: Integral seals for portable meter to measure loss across calibrated orifice.
	7. Handle Style: Lever or knob, with memory stop to retain set position if used for shutoff.
	8. CWP Rating: Minimum 125 psig.
	9. Maximum Operating Temperature: 250 deg F.

	E. Zone Control Valves:
	1. Body: Plastic or bronze, ball or plug, or globe cartridge type.
	2. Ball or Plug: Brass or stainless steel.
	3. Globe Cartridge and Washer: Brass with EPDM composition washer.
	4. Seat: PTFE.
	5. Actuator: Replaceable electric motor.
	6. CWP Rating: Minimum 125 psig.
	7. Maximum Operating Temperature: 250 deg F.

	F. Thermometers:
	1. Mount on supply and return connections.
	2. Case: Dry type, metal or plastic, 2-inch diameter.
	3. Element: Bourdon tube or other type of pressure element.
	4. Movement: Mechanical, connecting element and pointer.
	5. Dial: Satin-faced, nonreflective aluminum with permanently etched scale markings.
	6. Pointer: Black metal.
	7. Window: Plastic.
	8. Connector: Rigid, back type.
	9. Thermal System: Liquid- or mercury-filled bulb in copper-plated steel, aluminum, or brass stem.
	10. Accuracy: Plus or minus 1 percent of range or plus or minus 1 scale division to maximum of 1.5 percent of range.

	G. Mounting Brackets: Copper, or plastic- or copper-clad steel, where in contact with manifold.

	2.3 PIPING SPECIALTIES
	A. Cable Ties:
	1. Fungus-inert, self-extinguishing, one-piece, self-locking, Type 6/6 nylon cable ties.
	2. Minimum Width: 1/8 inch.
	3. Tensile Strength: 20 lb, minimum.
	4. Temperature Range: Minus 40 to plus 185 deg F.

	B. Floor Mounting Staples:
	1. Steel, with corrosion-resistant coating and smooth finish without sharp edges.
	2. Minimum Thickness: 3/32 inch.
	3. Width: Minimum, wider than tubing.

	C. Floor Mounting Clamps:
	1. Two bolts, steel, with corrosion-resistant coating and smooth finish without sharp edges.
	2. Minimum Thickness: 3/32 inch.
	3. Width: Minimum, wider than tubing.

	D. Floor Mounting Tracks:
	1. Aluminum or plastic channel track with smooth finish and no sharp edges.
	2. Minimum Thickness: 1/16 inch.
	3. Slot Width: Snap fit to hold tubing.
	4. Slot Spacing:  2-inch intervals.

	E. Channeled Subfloor:
	1. Plywood, APA-rated subfloor panel, composed of premium, tongue-and-groove, seven-layer, Douglas fir structural subfloor panels.
	2. Particleboard manufactured to comply with Federal Housing Authority standards of less than 0.3-ppm formaldehyde.
	3. Clad panel with minimum 0.025-inch-thick aluminum recessed in the grooves sized to maintain contact with radiant piping.

	F. Modular Interlocking Blocks:
	1. Polypropylene snap-together blocks with grooves to support piping.
	2. Galvanized sheet metal or aluminum emission plates.
	3. Natural mineralboard cover panel.

	G. Heat-Emission Plates:
	1. Formed aluminum suitable for radiant-heating piping.
	2. Minimum Thickness: 1/16 inch.
	3. Slot Width: Snap fit to maintain pressure fit on tubing.


	2.4 CONTROLS
	A. Manufacturers: Subject to compliance with requirements, provide products by one of the following:
	1. Apollo Flow Controls; Conbraco Industries, Inc.
	2. Honeywell Building Solutions; Honeywell International, Inc.
	3. tekmar; A WATTS Brand.
	4. Viega LLC.
	5. Watts Radiant; A WATTS Brand.

	B. Heated-Panel Thermostat with Outdoor Temperature Reset:
	1. Remote bulb unit with adjustable temperature range from 40 to 120 deg F.
	2. Snap action; open-on-rise, single-pole switch with minimum current rating adequate for connected pump or zone control valve.
	3. Remote bulb on capillary tube, resistance temperature device, or thermistor for directly sensing radiant-panel and outdoor-air temperature.
	4. Operate zone control valves to reset supply-water temperature inversely with outdoor-air temperature as follows:
	a. Low outdoor-air temperature, 0 deg F with high supply-water temperature 165 F.
	b. High outdoor-air temperature, 34 F with low supply-water temperature 85 F.

	5. Corrosion-resistant, waterproof control enclosure.

	C. Precipitation and Temperature Sensor:
	1. Automatic control with manual on, automatic, and standby/reset switch.
	2. Precipitation and temperature sensors shall sense the surface conditions of pavement and shall be programmed to operate pump and zone control valves as follows:
	a. Temperature Span:  34 to 44 deg F.
	b. Adjustable Delay Off Span:  30 to 90 minutes.
	c. Start Pump or Open Zone Control Valves: Following two-minute delay if ambient temperature is below set point and precipitation is detected.
	d. Stop Pump or Close Zone Control Valves: On detection of a dry surface plus time delay.

	3. Corrosion-proof and waterproof enclosure suitable for outdoor mounting, for controls and precipitation and temperature sensors.
	4. Minimum 30-A contactor to start pump and open valves.
	5. Precipitation sensor shall be mounted in pavement.
	6. Provide relay with contacts to indicate operational status, on or off, for interface with central HVAC control-system workstation.



	PART 3 -  EXECUTION
	3.1 EXAMINATION
	A. Examine surfaces and substrates to receive radiant-heating piping for compliance with requirements for installation tolerances and other conditions affecting performance of the Work.
	1. Ensure that surfaces and pipes in contact with radiant-heating piping are free of burrs and sharp protrusions.
	2. Ensure that surfaces and substrates are level and plumb.

	B. Proceed with installation only after unsatisfactory conditions have been corrected.

	3.2 APPLICATIONS
	A. Install the following types of radiant-heating piping for the applications described:
	1. Piping in Exterior Pavement:  PEX.


	3.3 INSTALLATION
	A. Drawing plans, schematics, and diagrams indicate general location and arrangement of piping systems. Indicate piping locations and arrangements if such were used to size pipe and calculate friction loss, expansion, pump sizing, and other design con...
	B. Install radiant-heating piping continuous from the manifold through the heated panel and back to the manifold without piping joints in heated panels.
	C. Connect radiant piping to manifold in a reverse-return arrangement.
	D. Do not bend pipes in radii smaller than manufacturer's minimum bend radius dimensions.
	E. Install manifolds in accessible locations, or install access panels to provide maintenance access as required in Section 083113 "Access Doors and Frames."
	F. Comply with requirements in Section 232113 "Hydronic Piping" and Section 232116 Hydronic Piping Specialties" for pipes and connections to hydronic systems and for glycol-solution fill requirements.
	G. Fire- and Smoke-Barrier Penetrations: Maintain indicated fire rating of walls, partitions, ceilings, and floors at pipe penetrations. Seal pipe penetrations with firestop materials according to Section 078413 "Penetration Firestopping."
	H. Piping in Exterior Pavement:
	1. Secure piping in concrete floors by attaching pipes to reinforcement using cable ties.
	2. Space cable ties a maximum of 18 inches o.c. and at center of turns or bends.
	3. Maintain 3-inch minimum cover.
	4. Install a sleeve of 3/8-inch-thick, foam-type insulation or PE pipe around tubing and extending for a minimum of 10 inches on each side of slab joints to protect the tubing passing through expansion or control joints. Anchor sleeve to slab form at ...
	5. Maintain minimum 40-psig pressure in piping during concrete placement and continue for 24 hours after placement.

	I. Revise locations and elevations from those indicated as required to suit field conditions and ensure integrity of piping and as approved by Architect.
	J. After system balancing has been completed, mark balancing valves to permanently indicate final position.
	K. Perform the following adjustments before operating the system:
	1. Open valves to fully open position.
	2. Check operation of automatic valves.
	3. Set temperature controls so all zones call for full flow.
	4. Purge air from piping.

	L. After concrete or plaster heating panel has cured as recommended by concrete or plaster supplier, operate radiant-heating system as follows:
	1. Start system heating at a maximum of 10 deg F above the ambient radiant-panel temperature and increase 10 deg F each following day until design temperature is achieved.
	2. For freeze protection, operate at a minimum of 60 deg F supply-water temperature.


	3.4 FIELD QUALITY CONTROL
	A. Prepare radiant-heating piping for testing as follows:
	1. Open all isolation valves and close bypass valves.
	2. Open and verify operation of zone control valves.
	3. Flush with clean water and clean strainers.

	B. Perform the following tests and inspections with the assistance of a factory-authorized service representative:
	1. Leak Test: After installation, charge system and test for leaks. Subject piping to hydrostatic test pressure that is not less than 1.5 times the design pressure but not more than 100 psig. Repair leaks and retest until no leaks exist.
	2. Test and adjust controls and safeties. Replace damaged and malfunctioning controls and equipment.

	C. Radiant-heating piping will be considered defective if it does not pass tests and inspections.
	D. Prepare test and inspection reports.
	E. Protect hydronic piping system from damage during construction.



	31 00 00 Earthwork
	PART 1 GENERAL
	1.1 SUMMARY
	A. Work Included: Furnish all labor, supervision, equipment, supplies, and materials and perform all operations necessary to complete the work of this Section, including but not limited to the following:

	1.2 PROJECT CONDITIONS
	A. Site-Specific Information:
	B. Geotechnical Field and Laboratory Testing:
	C. Related Documents and Sections: Examine Contract Documents for requirements that directly affect or are affected by the Work of this Section. A list of those Documents and Sections include, but is not limited to the following:
	1. Drawings and general provisions of the Contract, including General and Supplementary Conditions, and Division 01 General Requirements Specification Sections, apply to this Section.

	1.3 SUBMITTALS AND TESTING:
	A. Material Test Reports:  From a qualified independent testing agency indicating and interpreting test results for compliance of the following with requirements indicated:
	B. Prior to commencing earthwork activities, submit a work plan describing the earthwork operations including:
	C. Supply and Quality Control Inspection Results:  Submit the results of all sources of supply and quality control inspections and tests. Submittals reviewed beyond the second rejection (or required submittal) shall be provided at no cost to the Owner...
	D. During Construction, submit written confirmation of fill lift thickness, in-place soil moisture content, and percentage of compaction to the Owner’s Representative before placing the next lift or constructing foundations or structures.

	1.4 DEFINITIONS
	A. Backfill and Fill Materials: Soil and rock material used in construction as specified herein.
	B. Structures: Buildings, stairs, foundations, slabs, light posts, manholes, catch basins, below grade vaults and equipment capsules.
	C. Unsuitable Material: Include topsoil, subsoil, existing undocumented fill, material containing organic silt, organic clay, peat, vegetation, wood or roots, stones or rock fragments over 6-inches in diameter, porous biodegradable matter, disturbed s...
	D. Subgrade: the bottom surface of a trench or excavation extending to the underside of site improvements, including bedding materials for building foundations and slabs, structures, pavement or paver subbase, or other surfacing material.
	E. Pass: a single complete coverage with compaction equipment over the entire surface of an exposed lift or subgrade being compacted.
	F. Zone-of-Influence: Defined by a horizontal plane extending away from the outside bottom edge of the footings, slabs, or structures a distance of two feet, then by a plane that slopes down and away from the foundation at a maximum 1H:1V slope to the...

	1.5 QUALITY CONTROL
	1.6 REFERENCE STANDARDS
	A.  The following standards are applicable to the work of this section to the extent referenced herein.

	1.7 EXAMINATION OF SITE AND DOCUMENTS
	A. It is hereby understood that the Contractor has carefully examined the site and all conditions affecting work under this Section. No claim for additional costs will be allowed because of a lack of knowledge of existing conditions as indicated in th...
	B. Plans, surveys, measurements and dimensions under which the work is to be performed are believed to be correct, but the Contractor shall have examined them for himself during the bidding period and formed his own conclusions as to the full requirem...

	1.8 EXCAVATION CLASSIFICATIONS
	A. Earth Excavation or "Excavation" consists of removing materials encountered to the subgrade elevations indicated and subsequent reuse or disposal of the materials removed. All excavation is classified as earth excavation unless it otherwise meets t...
	B. Unauthorized Excavation consists of removal of materials beyond indicated subgrade elevations or dimensions without specific direction of the Owner’s Engineer. Unauthorized excavation, as well as remedial work required by the Owner’s Engineer, shal...
	C. Additional Excavation:
	D. Rock Excavation:

	1.9 PERMITS, CODES, AND SAFETY REQUIREMENTS
	A. Comply with all rules, regulations, laws and ordinances of the municipality, the Commonwealth of Massachusetts, and other authorities having jurisdiction over the project site or work. All labor, materials, equipment and services necessary to make ...
	B. Comply with the provisions of the Manual for Accident Prevention in Construction of the Associated General Contractors of America, Inc., and the requirements of the Occupational Safety and Health Administration, United States Department of Labor.
	C. The Contractor shall obtain and pay for all permits and licenses required to the complete work specified herein and shown on the Contract Drawings.
	D. The Contractor shall not close or obstruct any street, sidewalk, or passageway without written permission from authorities having jurisdiction unless otherwise indicated on the Contract Drawings. The Contractor shall conduct his operations as to mi...
	E. The Contractor shall notify “Dig Safe” at 1-888-DIG-SAFE prior to commencing any excavation work.
	F. The Contractor shall provide police details when working in roadways as required by local jurisdictional authorities. The Contractor shall pay for any and all details.

	1.10 PROTECTION OF EXISTING CONDITIONS
	A. All work shall be executed in such a manner as to prevent any damage to existing buildings, streets, curbs, paving, service utility lines, structures at the site and adjoining properties. Protect existing improvements from damage caused by settleme...
	B. Locate and mark underground utilities to remain in service before beginning the work. All costs associated with protecting, maintaining, relocating, supporting, locating, digging test pits, etc. for all utilities shall be included in the bid price....
	C. When an active utility line is exposed during construction its location and elevation shall be recorded on the Record Drawings by the Contractor and both the Owner’s Engineer and the Utility Owner shall be notified in writing. Active utilities exis...
	D. Inactive or abandoned utilities encountered during construction operations shall be removed or abandoned in place by completely filling with grout or Controlled Density Fill in a manner to prevent voids. The location of such utilities shall be reco...
	E. Provide barricades, fences, lights, signs, and all other safety devices required to protect the public against injury.
	F. In case of any damage or injury caused in the performance of the work the Contractor shall, at his own expense make good such damage or injury to the satisfaction of, and without cost to, the Owner. Existing streets, sidewalks and curbs damaged dur...
	G. Acceptance of any of the Contractor’s plans, design calculations and methods of construction shall not relieve the Contractor of the responsibility for the adequacy of the excavation lateral support system; preventing damage to existing or new stru...

	1.11 DRAINAGE
	A.  The Contractor shall provide, at its own expense, adequate drainage facilities to complete all work items in an acceptable manner.  Drainage shall be done in a manner so that runoff will not adversely affect construction procedures or cause excess...

	1.12 DUST CONTROL
	A. The Contractor shall employ dust control measures to minimize the creation of airborne dust during the entire construction process and to prevent visible airborne dust from leaving the site. Standard dust control techniques shall include watering-d...
	B. The acceptable limit for total airborne dust will be based on the National Primary Ambient Air Quality Standard as promulgated by the U.S. Environmental Protection Agency and as referenced by the Massachusetts Department of Environmental Protection...

	1.13 DISPOSAL
	A. All excess and unsuitable excavated soil shall be removed from the site and legally disposed off-site by the Contractor at no additional cost to the Owner.


	PART 2 PRODUCTS
	2
	2.1 BACKFILL MATERIALS
	A. Common Fill: Common Fill shall be well-graded, natural inorganic soil containing no stone greater than 6 inches maximum dimension and less than approximately 20 percent fines. The materials shall be free of trash, ice, snow, tree stumps, roots and ...
	B. Gravel Borrow: Gravel Borrow shall consist of inert mineral soil from a natural borrow source and shall be free from any form of manmade chemical constituents. Gravel Borrow shall consist of hard, durable stone and coarse sand, free from loam and c...
	C. Dense Graded Crushed Stone: Dense Graded Crushed Stone shall satisfy the requirements listed in MassDOT Specification Section M2.01.7.
	D. Structural Fill: Structural Fill shall satisfy the requirements of Gravel Borrow or Dense Graded Crushed Stone, above.
	E. Clean, Free-Draining Crushed Stone: Crushed Stone shall satisfy the requirements listed in MassDOT  Specification Section M2.01.4 (3/4-inch crushed stone) unless otherwise directed. Clean, free-draining, crushed Stone separated from the surrounding...
	Crushed stone below the down spout nozzle, in the location indicated on the plans, shall be one and one-half (1-1 /2) inch minus in accordance with MHD Standard Specifications M2.01.2 to a depth of three (3) inches below grade; unless otherwise requir...
	F. Sand: Sand shall satisfy the requirements listed in MassDOT Specification Section M1.04.
	G. Controlled Density Fill (CDF) Type 2E: CDF Type 2E shall consist of a cementitious hard excavatable mixture of aggregate, Portland Cement, air entraining admixtures and water. The material shall be of the type specified in Massachusetts Highway Dep...
	H. Existing available soil materials from on-site excavations may be reused as Common Fill or for Structural Fill provided the on-site materials meet the material requirements as described above.

	2.2 GEOTEXTILE FABRICS
	A. Geotextile filter/drainage fabric shall be composed of continuous-filament fibers bonded together to form a sheet.  The fabric shall be an average of 20 mils thick and possess the characteristics of Tencate Mirafi 140N.
	B.  The filter/drainage fabric shall be Tencate Mirafi 140N as manufactured by Tencate Geosynthetics, Pendergrass, GA; Foss-65 by Foss Manufacturing Co., Hampton, NH; US 120NW, as manufactured by US Fabrics, Cincinnati, OH, or approved equal.


	PART 3 EXECUTION
	3
	3.1 GENERAL REQUIREMENTS
	A. The Contract Drawings indicate the proposed finish alignments, elevations, and grades of the work. Establish the line and grade in close conformity with the Contract Drawings. The Owner’s Engineer, however, may make minor adjustments in the field a...
	B. The Contractor is responsible for establishing construction phasing, means, and methods and interim grading and temporary conditions required to attain the finish product required by the Contract Documents. The Contractor is responsible for all con...
	C. The Contractor is responsible to provide the finish grades as shown on the Contract Drawings. The Contractor shall provide temporary erosion control throughout the construction period to maintain all constructed lawns, and to protect all existing d...

	3.2 EXCAVATION
	A. Perform all excavations and of whatever materials encountered, in a manner as required to allow for placing of temporary earth support, dewatering, forms, installation of pipe and other work, and to permit access for the purpose of observing the wo...
	B. The Contractor shall segregate and stockpile separately materials that are considered suitable for on-site re-use by the Owner’s Engineer from unsuitable materials and materials requiring off-site disposal. Costs associated with off-site disposal o...
	C. Cobbles and boulders within dense well-bonded soils or other competent, naturally deposited soils and/or any other features man-made, man-placed, or natural may be encountered during construction. The Contractor shall implement appropriate means an...
	D. All excavation shall be performed in the dry. Excavation and dewatering shall be accomplished by methods, which preserve the undisturbed state of the subgrade soils.
	E. The Contractor shall follow a construction procedure, which permits visual identification of stable ground. Where groundwater and/or surface water from the reservoir are encountered, the size of the open excavation shall be limited to that which ca...
	F. No excavation is permitted below a line drawn downwards at 2 horizontal to 1 vertical from the underside of the closest edge of any in-place footing or utility at a higher elevation without providing adequate sheeting and bracing (designed by a Pro...
	G. The final excavation to subgrade should be accomplished with a smooth bladed bucket or by hand.
	H. No excavated material shall be deposited or stockpiled at any time to endanger portions of new or existing structures, either by direct pressure or indirectly by overloading areas contiguous to the operation. If there is not sufficient area availab...
	I. When the plans require excavation in areas in close proximity to existing buildings, roads, structures and utilities it shall be the responsibility of the Contractor at his expense to use satisfactory means and methods to protect and maintain the s...
	J. Temporary ditches shall be made as needed to drain off surface water to avoid damaged to areas of cut or fill. Such ditches shall be maintained as required for efficient operations, at no additional cost to the Owner.
	K. The Contractor shall place a minimum of 12 inches of crushed stone wrapped in Geotextile Fabric to stabilize areas which may become disturbed as a result of rain, foot traffic, surface water runoff or groundwater seepage pressures, all at no additi...
	L. Provide shoring, sheeting, and/or bracing at excavations, as required, to assure complete safety against collapse of earth at the side of excavations and damage to adjacent structures and site features. Provide shoring of public utility lines where...

	3.4 SUBGRADE PREPARATION
	A. The subgrades for site improvements shall be shaped to lines, grades, and cross-sections shown on the Contract Drawings. Final excavation to subgrade elevation shall be performed in a manner to prevent softening or disturbance of subgrade soils.
	B. When excavations have reached prescribed depths, subgrades shall be observed by the Owner’s Engineer prior to placement of overlying materials including fill, concrete forms, rebar, and pavement or hardscape subbase materials. Observations will inc...
	C. All soft, disturbed, or otherwise unsuitable material shall be removed to stable natural ground as required by the Owner’s Engineer. The resulting area, and all other low sections, holes, or depressions shall be brought to the required grade with a...
	D. The completed and approved subgrades upon which topsoil is to be placed, or pavements are to be installed, shall not be disturbed by traffic of other operations and shall be maintained in a satisfactory condition until the base and finished courses...

	3.5 FROST PROTECTION AND WET WEATHER:
	A. The Contractor shall, at its own expense, keep earthwork operations clear and free of accumulations of snow as required to carry out the work.
	B. The Contractor shall protect the subgrade beneath new structures, utilities and areas of grade increases from frost penetration when freezing temperatures are expected.
	C. Silty soils are highly susceptible to softening and disturbance by construction activity during wet or freezing weather. Subgrade protection is the responsibility of the contractor and special precautions and protective measures appropriate for the...

	3.6 FILLING AND BACKFILLING
	A. Backfill Material: Unless otherwise specified or directed,  the following backfill material shall be placed and compacted to lines, grades, and cross-sections shown on the Contract Drawings and observed by the Owner’s Engineer:
	B. Fill Placement: Backfill shall be placed and compacted to lines, grades, and cross-sections shown on the Contract Drawings and observed by the Owner’s Engineer. Compaction testing shall be performed by the Contractor’s Independent Testing Subcontra...
	C. Trench Backfill
	D. Backfilling Against Structures:
	E. After backfilling trenches and excavations, the Contractor shall maintain the surfaces of backfill areas in good condition so as to present a smooth surface at all times level with adjacent surfaces. Any subsequent settling over backfilled areas sh...
	F. Uniformly shape the surfaces of all areas to be graded, to the lines and grades indicated on the Contract Drawings, and as directed, including excavated and filled sections, embankments and adjacent transition areas, and all areas disturbed as a re...
	G. Unfavorable Conditions:

	3.7 COMPACTION
	A. Compaction Requirements: The degree of compaction is expressed as a percentage of the maximum dry density of the material at optimum moisture content as determined by ASTM Test D 1557, Method C. The compaction requirements are as follows:
	B. Moisture Control:
	C. Compaction Testing

	3.8 DISPOSAL OF SURPLUS MATERIALS:
	A.  Surplus excavated materials, which are acceptable to the Owner’s Representative, shall be used to backfill normal excavations in rock or to replace other materials unacceptable for use as backfill. Upon written approval of the Engineer, surplus ex...
	B.  Disposal of all rubble shall be in accordance with all applicable local, state and federal regulations.
	C. No excavated material shall be removed from the site of the work or disposed of by the Contractor unless approved by the Owner’s Representative. Impacted material shall be handled as specified in Section 02113, EXCAVATION AND STOCKPILING OF IMPACTE...
	D. The Contractor shall comply with Massachusetts regulations (310 CMR 40.0032) that govern the removal and disposal of surplus excavated materials.  Materials, including contaminated soils, having concentrations of oil or hazardous materials less tha...
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